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ABSTRACT

The purpose of this phenomenological stu@sto investigate how female high schethdents
who earned Career and Technical Education (CTE) completer stauechnologypased
program of study (POS) in Virginia describe thetperiences. CTE completer statsidefined
as having met the Virgi nicompldeerpguamentsenrat of Educ
technologybased POS. This stuayes guided bythree theoriesSelf-efficacy theorywas
applied as it relates the particig nt sd st atus as c-basgdCléEt er s i n a
POS Role-congruitytheorysuggestshat men and women occupy saoles with attendant
stereotypesvhich contributel to howparticipantsdescribé their experiencén a technology
based POSSocialcognitive careertheory focuses on the factors influencing occupational
choicemaking.Usinginterviews,electronic discussion boards, gottbto essayshe experiences
of 12 participants who earned Virginia CTE completer status in a technblaggd POSvere
examinedo address the central research questitow do female high schostudens who
earned CTEEompleter status in Virginia describe their experiences in a techrblmpd POS?
Participantsvereselected through criterion sample. The data inghidywasanalyzed using
the procedures of a transcendental phenomenology to gain a complete unihey st
participants' shared experiences as female earned completer status in a technolbgged
CTE POSAfter thorough analysis of the datardk themes emerged: (a) instructor influence on
program and participant goals; (b) the impact of coltabon; and (c) guidance asdpport
focusedon the individual.

Keywords Career and Technical Education (CTE), college and career readiness,

completergender roles, program of study (POS
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CHAPTER ONE: INTRODUCTION
Overview

The purpose of this chapter is to itignthe background of female participation in
technologybased programs of study (POS) in high school career and technical education (CTE)
centers. Further, the researcher in this present staglgientified the gap in the literature caiy
for qualitatve inquiry into the shared experiences of female CTE program completers. The
purpose and significance of this present stualgbeendefined, establishing the foundation for
the research questions te &ddressed kyyphenomenological approach to inquanyd data
analysis.

The sectionsletailed in this chapter include: @packground summary of the relevant
literature,(b) situation to selfwhichdescritest he r esear cher 6s motivati ol
study, (c)the problem statemen(d) the purposatatement, (e) the significance of the study, (f)
theresearch questions, including a brief description and discussion of each, (g) a definitions
section toaddress some frequently used terms and phrases used within the study, and (h) a
summary of the chaer content.

Background

The issue of diversity within the evolving demographics of modern education spans
concerns over student achievement (Ceci, Williggwsnner, & Defraine, 2011) to needs for
special services to the goal of establishing equitabbnbak for course enrollment and career
preparation (Wang & Degol, 2013). Race equity, gender equity, and opportunities for
exceptional learners as well agdnts with special needs are just a few of the facets in the
matter of diversity (Jacobs, Lanzasgdod, Eccles, & Wigfield, 2002), and the preponderance of

research focuses on these issMésile current research has confirmed the gender imbalance in
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se®nadary science, technology, engineering, and mathema&i€EN) and CTE (Aragon, Alfeld,

& Hansen 2013), there is a need for qualitative research describing the experiences of female
CTE studens who have completed a BGn the STEM fields (Carver & Kost&i, 2015; Fluhr,
Choi, Herd, Woo, & Alagaraj&017).

This study focuses on the experiencetenfale highschoolstudens who earned CTE
completer statum a technologybased”OS. Low female enrollment in technoleggsed CTE
courses and STEM coursesgeneral is a concerning trend at the secondary (Eveistensen,
Knezek, & TylerWood, 2014) In fact, females "continue to be a disadvantaged group compared
to their male peers" (Aldridge & Goldman, 2007, p. 40) in developing various interests asd are
of giftedness that have been identified in primary and elementary school.

Although societal iflfiences, such as preconceptions about gender roles within the CTE
community, have an influence on program demographics, current trends appear to stasd at odd
with areas of interest and aptitude that are observed in the middle school female population. In
other words, females within this generation of digital natives are not only more comfortable with
emerging technologies that drive institutions of industoynmerce, medicine, education, and
even recreation than those from previous generations, butréha@yfact seeking opportunities
for technologybased training prior to commencing college studies and securinglevetyobs
within their chosen careef&arcea, Linley, Mazurkiewicz, & Bailey, 2012).

Historical Context

Information technologylIT) courses in the 1980s and early 90s were very general in
their content and were often taken as exploratory courses by most of the students at the middle
and earlyhigh school levelHistory of CTE 2014). Keyboarding, data processing, and basic

computer desigwere topics implemented into such courses. However, as these general courses
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evolved into more specific topics such as computer maintenance, networking, computer assisted
design, advertising design and graphics, audio and video production and editingtveodk

security the schools turned more and more to the professionalshiedi field to assist in

curriculum development and in many cases instruction itself. The more specialized the course,
the more likely it was to wind up in a magnet school or C&iter andtaffed by retired IT
professionals or career switchers who weekimg a transition after the dotcom bubble burst in

the late 90sHistory of CTE 2014).

The concern that soon emerged from this trend was that employees from within
organizatims that had been primarily staffed by males for a generation would bring thei
perceptions, language, and stereotypes from the corporate workplace into the classroom
environment (Wang & Degol, 2013). This being the case, even when females were placed in a
technologybased CTE course, the instructors would teach the course in saghas to
superimpose upon instruction the same kind of habits of mind that were prevalent in their prior
place of employment (Carver & Kosloski, 2018jhile a boy sitting in aetworking course
might not be personally offended when the instructor desettihe network interface cable as
being the male end of a connection and the network interface port as being the female end (IT
Essentials, 2018), the adolescent mind might gteutp compartmentalize this imagery in ways
that would make it hard for arfeale adolescent to appropriately process. This impact is likely to
be amplified in an environment where the class of students has just one or two females
participating (Christenseet al., 2014).

The secondary student guidance system is bound to certegomeeptions about the
proper courses for female and male program enrollment (Ceci et al., 2011). In the CTE realm,

male students are disproportionately enrolled in carpentrsomng, and automotive courses and
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females are disproportionately enrolleccosmetology, nursing, early childhood development,
and dental assisting programs (Falco, 2016). Studies have indicated there is an interest on the
part of females to participate technologybased CTE programs at the secondary level, but that
thereisfre t r ati on at the hurdles that Asdaulimiald i n t he
social, political and economic changes take place, the secondaghachool curriculum
sho d repect and respond t ostclhdemgti s¥pmpidd&tdisv a,n d
Jones, 2013, p.103). It is incumbent upon stakeholders in the field to be responsive to these
changing needs and aspirations and move beyond stereotypes that sempose in advancing
Americads standing i n t laedidgas @hriaténsemet al.k2814)p | a c e
While the implementation of the STEM umbrella has allowed TitlevBfchers to
suggest that female participation in technology and the ssdras grown, female participation
in very specific technology majors hlasen on the decrease for software development and
systems engineering programs during the past decade (Fletcher, 2012). The value of CTE
programs for jobs that exist at the end & 8TEM pipeline has been established. The existence
of a gender gap in STNEcourses and technologyased CTE programs of study has been a
pervasive concern at the secondary level (Jacobs et al., 2002). Given the gap in qualitative
research, the insights f&males who have completed a technolbgged POS may help bring
stakehatlers together in terms of how secondary education can go about encouraging female
participation in IT training strands and reveal pedagogical considerations for instructors.
Theoretical Context
When technology functions as designed, it can allow for & refficient workplace,
improve resources for recreation and education, and provide dynamic opportunities for

employment. When technology fails to function as designed, the verydasbooting and
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problemsolving skills required to get the boxes functignean still provide dynamic

employment potential (Christensenal, 2014). Historically, men designed technologes

improve their lives and the lives of those around them at homeampus, and in the workplace
(McLeod & Allard, 2013). Women benefitdcbm the explosion of the technologge butvere

kept from interacting with technologies beyond the front door of the home by social conventions
of the time (McLeod & Allard, 2013)Rolecongruity heory indicateshat men and women

occupy social roles ith attendant stereotypes and prescriptions, and this may contribute to the
gender imbalance in technologgsed POsas well as how female students describe their
experienceg$Eagly & Karay 2002)

Self-efficacy theoryrelaks to theconditions under wich the contribution of sekfficacy
to performance may increase, remain stable, or decline ove(Baneura, 2012)n terms of
career selefficacy and seeking the training remd for jobs in IT, females have taken to the
faceless avenues of techngyamplementation at a higher rate than their male counterparts. For
instance, during the first decade of the new millennium not only did females take online courses
7% more often thn males, they also completed online programs of study 11% more often than
males (Tempelaar, Niculescu, Rienties, Gijselaers, & Giesbers, 2012).

Many online learning programs are looking for basic qualifications to be met for
acceptance. A formal interwieand application process is not required (Van Noy et al., 2016).
Thus, fenales need not concern themselves with whether a stereotype will be applied to their
acceptance or denial into a program of study. Additionally, these universities can use the
enroliment and persistence numbers for gender and ethnicity to bolster themlganroliment
data, thereby complying withitle IX of the Education Amendnmés without making substantial

changes to existing admissions policies. Be that as it may, the newmuitiehas begun to yield
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a balance at the university level for female ijpgration in STEM and [Tfocused degree
programs (Tseng, Chang, Lou, & Chen, 2013). The marketplace has been slow to catch on to this
trend, particularly in management roles andsfaries in positions of comparable responsibility
(Fluhr et al., 2017; Nanal Science Foundation, 2017).

Social cognitivecareettheory(SCCT)i ncor por ates el ements of Be
cognitive theory and combines it with such concepts asihianests, abilities, values, and
environmental factors impact how a pergmes about selecting and pursuing training for a
given career. Brown (1990) asked, AWhat are t
and interests as they operateinemct t o i nfl uence occupational ¢
SCCT was designed answer such questions, offering a potentially unifying conceptual
framework that might link these variables together. Therefore, SCCT highlights relevant
experiential and learningrocesses, as well as abitagquisition characteristics, and seeks to
define the impact they might have on career development as a function of the bridge between
self-efficacy beliefs, outcome expectations, and personal learning goals (Lent, Brown, &
Hadkett, 1994).
Social Context

A greater percentage of females are interested in technbbxpd CTE courses, an
increasing percentage of females are enrolling in college and university level-Baged
programs, and the percentage of female workers witigimnformation technologydid is
slowly growing (Garcea et al, 2012; Lester, 2010; National Science Foundation, 2017). While
CTE programs of the past, which were referred to in the previous generation as vocational
centers, were typically populated bdydents who were not pursuiagvanced diplomas or

formal college training, this is no longer the norm. In fact, the effectiveness of thedrands
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nature of CTE training angroblembasedearning (PBL) strategies which have been
implemented into many CTarograms now generally map eatry-level industry training
certifications and the opportunity to bypass or secure dual enrollment credits fpedirst

college courses (Tillman & Tillman, 200§ chool counselorsoncerned that "they may suffer

in their professional evaluations ifi¢y fail to meet quotas for advanced diplomas and college
enrollment” (Malik, 2005, p.82) might find an unexpected ally within emerging models of CTE
implementation. Perhaps, once this hurdle is overcome, guidance departitidrgsnore

willing to yield in their pattern of almost exclusively placing females in traditional programs of
career preparation such as cosmetology, nursing, early childhood development, and dental
assisting.

Although handsn, PBL environments aboundtinin CTE learning communitge
instructors are often hired from within the ranks of the professions and industries upon which the
POS focuses. As a result, these instructors are just beginners when it comes to the craft of
teaching, developing units ofgtruction, and facilitatingelarning in such a way as to avoid
reflecting traditional gender bias from within thofessioror industry (Dawson, 2014;
Grossman & Porche, 2013). Although their experience working within their professional and
industrial fields is important, educatartning for those making the transition from industry to
the classroom ought to focus on the idea ttesichers now need to teach higbater thinking
skills and use a learneentered constructivist approach which necessitalhanging the mindset
of teachers and adding skills such as instructional technology and sustainable devélopment
(Manley & Zinser, 2012, p490). It is worth considering that sustainability is more likely to be
achieved through an acknowledgement ofttbads within college STEMrpgrams and STEM

centric careers. Over the last three decades in the United States, these trends have shown an
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increase in female interest and participation (Baruch, 2014).

Knowing what trends exist in female ownership andaissonsumer IT products cdre
a valid predictor of female interest in IT in general (Sexton, King, Aldridgép&dstadt
Killoran, 1999). This interest and aptitude with IT is the same inditiaédiis used bgchool
counselorand others involved in éhprocess of selecting progra of study for CTE placement
(Lapan, Hinkelman, Adams, & Turner, 199R)is thereforemportant to know \wat kinds of
technologies arewnedand utilizel by females, as well dkeir perceptions of #ir appropriate
usageto identify that there is a ¢ptimate needor steering females intatechnolgy-based POS
beyond the obvious career benefits inherent to the STEM arena.

As with any program of instruction beyond the core curriculum, school divisions and
colleges are catantly working to improve stlent persistence, whichtise measure of how
likely a program participans to complete the required courses and earn the relevant credentials
In evaluating statistics from thdational Center for Educational Statistics (&), it has been
determinedhat sudents withCTE backgrounds completed credential programs almost 7% more
often that those without (Hirschy, Bremer, & Castella@011).Given that more females
participate in collegdevel CTE programs leading to industrertificationthan malesard
consideringhe value of a CTE background in terms of persisteaheee does appear to be
incentive for stakeholders to prioritize female participation in technebaggd high school CTE
programs.

Career and technical edattonadministrators have sght data on gender equity within
certain occupations and occupational tragnopportunitiesor at leasthe last 50/ears
(Dougherty& Lombardi, 2016). For decades, students have progressed through a system that

seems to defie the male/female roktereotype, éspite adoption of Title IX of the Education
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Amendments of 1972, which intended to addtb&svery kind of discriminationin CTE
training programs for such careerscasmetology ad nursing, female enroliment hasn&ned
steadily high pdraps because these &iegdds that are predominantly staffed by women.

Jobs in STEM fields continue to be an area of consistent growth, in the number of jobs
available as well as compensation levels (Vilorio, 2014). Not onlysgrémd predicted to
cortinue into the foreseeable future (Vilorio, 2014), but the current and future need to address a
gender imbalance in STEM training and STEM careers (Sassler, Glass, Levitte, & Michelmore,
2017) has served as a walkg call in second® and possecondary aacation to identify
curriculum changes and improvements to start preparing tomorrow's workers today in order to
fill these gapsThereis a need to work towards balancing opportunities for females and
minorities in these training pgrams (Sassler et a2017). Perhaps the starkest examples of
maledominated STEM careers can be observed in the areas of technology and engineering
(Franklin, 2013; Grossman & Porche, 2013).

It seems clear that high school programs of study that fmtesreer readiness hawe
impact on employability for jobs requiring STEM skills and training (Falco, 2016), and yet
technologybased secondary and college programs of study (POS) tend to be dominated by
White and Asian males (Franklin, 20X3rossman &orche, 20135hoffner,Newsome, Barrio
Minton, & Wachter Morris, 2015). In the United States, White and Asian males hold most of the
positions in STEM occupations as well (Dawson, 20atjonal Science Foundation, 2017).
Even when females persist to qoletion in a technologpased POS, those who hold degrees in
technology and engineering are less likely than men with similar degrieesnaployed in these
fields, constituting 23% of the technology and engineering labor force (National Science

Foundatim, 2017). This has larbebeen attributed to a lack of selbnfidence, low career self
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efficacy for STEMrelated occupations (Grossman & Porche, 2013), and lack of social support
and encouragement to pursue STENated career opportunities (Shoffneakt 2015).

Over the lastwo decades, the Vocational Education Centers of the past have evolved
their curricula to include a host of STEMIated POS offerings (Manley & Zinsser, 2012). This
has led many trade and industrial training centers in secoadacation to update thiditle
from Vocational Education to Career and Technical Education, or CTE, Centers. Doyle (2012)
noted that Athe demand is rising for highly
and around t he aswwoaatiomthbEducatioGente® yvere lalgelg responsible for
contributing to the skilled trades workforce in the previous generation (Wang & King, 2008),
CTE centers are being tapped by secondary education as models for providing rigorous,
authentic, handen training of the didal native generation in STEM (Van Noy, Trimble,

Jenkins, Barnett, & Wachen, 2016; Vilorio, 2014).
Situation to Self

| am passionate about the value of education and the opportunities provided by CTE for
students who have identifi@direer goals early on their educational experience. In working
with fellow educators, students, parents, and community stakehdltlake come to believe
that students who are provided the opportunity, within the hana@svironments that are
commonto CTE, to develop caeereadiness skills are better prepared to make career training
decisions and to ultimately achieve their professional gohkt is my position ontologically.

With that said, one of the prevailing trends in CTE is tfaahing pograms forcertain
trades are populatethy students from certain gendeoften based upon traditional social norms
Because most carpenters and mechanics tend to be males, and most nurses and cosmetologists

tend to be females, the students who take ceunseose programs ofugly follow along the
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gender lines that are typical to the career itself. However, there are some careers that are of
interest to males and females equally, at least according to interest inventories among middle

school students, dmany of those careefal into the STEM area. In the generation described

as digital natives, males and females seem to be equally adept at utilizing and engaging modern

technology. | have been frustrated at how hard it seems to bedchgel counsersto buy into

the impatance of steering females who have a desire to pursue a STEM career into a STEM

POS at the CTE center where | work, and consequently my classes of 15 to 18 students typically

have just three or fewéemales Often there is only an

My experience is that tfemales who take my technology classesdédo do very well.
However, here are far fewer females moving through this STEM pipeline, which is full of
lucrative, exciting career opportunitiéthe constructivist epistemologigaaraligm asserts that
humanscanutilize their individual sensory experiences and observatiomat@ sense of the
world around them (Creswell, 2013herefore, the lack of female role models, both in the
learning environment and within trade and indysgoes a long way towards explaining the
efficacy issues impacting female participation in STENated CTE programs of studiomen
are not taking advantage of these opportunities because of not only perceived bias that exists
within STEM careers but baaseof the impact ochool counseling and scheduling norms and
pre-conceived gender roles that manifest within the typical American home and are transferred
from parent to childThese gendébased values are imposed upon females in the home and
school @vironments for years, culminating @gecisions that impact career training choices and
influencing efficacyBecausd am ateacher in a technologyased CTE POS haveconsideed

theseaxiological belie$ by placing myself inside the study, acknowledgmy own bias as |

seek to |l earn about the participantsé |ived

e
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My interest in this studiras beemo see what themes emetigeom the shared
experiencesdmale students haveen enrolledh technologybased CTE courses, and
particularly those who persisted to earn completer status within their POS. What interested them
in the POS? What challenges did they face? What characteristics of these young women
provided the impetus for them to earn their industytification and complete the POS? The
answers to thesguestionshouldprovide valuable information for counselors, administrators,
teachers, and students considering STEM training and STEM careers.

Problem Statement

Advancesin modern technology hawyenerated a need for professionals who baea
trained for science, technology, engineering, and mathematics (STEM) careers (Daggett, 2013;
U.S. Dept. of Education, 2012). Career and technical eduq&iti) has been tapped as a
conduit for addressintiis need because not only does it have a history of filling gaps in the
workplace (Alfeid & Bhattacharya, 2012; Castellano, Sundell, Overman, Richardson, & Stone,
2014), but a CTE program of study (POSpesesstudens to many of the soft skillsmployes
seek in entntevel workers (Castellano et al., 2014; U.S. Dept. of Education, 2012). CTE
programs have historically experienced a gender imbalance in STEM courses in general and
technologybased courseaa particular (Baruch, 2014; McLeod & Allard, 2B\ Despite
evidence that females are comfortable with technology and benefit from its application to
education and training, given that at the college level women take online courses 7% more often
than male and complete online programs 11% more often thales (TempelaaNiculescy
Rienties, Gijselaers, & Giesbef12), this concerning trend in secondary CTE continithess.
problem addressed in this study is whether females who complete a tecHmadegyPOS in

CTE havecommon experiences that migltipt instructors and administrators towards ways to
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reviserecruitment practicegontent, deliveryor classroom environantsto increase female
participation.While current research has confirmed the gender imbalance in secondary STEM
and CTE (Aragon dl., 2013), thergvasa need for qualitative research describing the
experiences of female CTd&udens who have completel POS in the STEM fields (Carver &
Kosloski, 2015; Fluhr et al., 2017he researcher in this studgughtto address the gap in
literatureandexamine the experiences of female Gk&dens who have completed a
technologybased CTE PQS
Purpose Statemat

The purpose of thisanscendentgdhenomenological studg to investigate hoemale
high schoolstudens who earned Career andchnical Education (CTE)ompleter status a
technologybasedorogram of study (POS) in Central Virginia describe tbgperiencesCTE
completerstatusd ef i ned as having met the Virginia Deg
Completer requirements in a tedtogy-based POS. This stywasguidedbyBandur ad s
(2012)sefe f f i cacy t heory and Eangrlity themny. Geleiicacyau 6s ( 2 (
theoryhasheenappl i ed as it relates to the fA-conditi on
efficacy to peformance may increase, remaialde, or declineovdri me 6 Rol. 39) .
congruity heory indicateshat men and women occupy social roles with attendant stereotypes
and prescriptions, and this contribsit@t onlyto the gender imbalance in technoldupsed
programs of study but als@é an impaobn how female students describe their experiences
(Eagly& Karay 2002. The researcher of this stulgsdescribé the characteristics of female
students who persist is a technoldggsed POS while emphasizitinggir perceptions and
experiencs. The information gathered el the existing quantitative data relativelte

gender imbalanctr technologybased CTE PO8ompleters antdas beemxplored to address
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the gap in qualitative research.
Significance ofthe Study

Current research quatatively confirms that a gender imbalance exists in technelogy
based CTE programs (Sassler et al., 2017; Vilorio, 2014) as well as in careszgquit@aSTEM
skills (Franklin, 2013; Grossman & Porche, 201Burther stutes have evaluatestrategies thta
have been used to address the gender imba{Mardey & Zinsser, 2012). Howevegualitative
research that specifically describes the experiences of feinakeeps in technologpased CTE
programs of studis lacking (®ins, 2016).
Empirical Significance

CTE programs have historically experienced a gender imbalance in STEM courses in
general and technologyased courses in particular (Barwthal, 2013). Despite evidence that
females are comfortable with technologydéenefit from its application to eclation and
training, given that at the college level women take online courses 7% more often than males and
complete online programs 11% more often than males (Tempelaar et al., 2012), this concerning
trend in secondgrCTE continuesSince there is littlempirical research examining female
studentsé experiences an dbasedCTE progranesesfadyi n pur s u
(Carver & Kosloskj2015; Fluhr et al., 201,7/)he results of this study provide a deeper
uncker st andi ng of f exceslefere, during,cardrattestideir iavolyemeni weth a
technologybased CTE POS. The textural and structural descriptions of themes (Moustakas,
1994)shouldassist those who develop course content for technddlaggdCTE programs,
guidance departmentsdadministrators involved in recruiting CTE participants, and help guide
accepted pedagogy in ways that will make these programs more appealing to female CTE

candidatesStakeholders, such aslucators, industry rectars and curriculum developers within
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postsecondaryrade and industriraining programsand especially the students seeking training
and employment in STENbcused careershouldbeinformed bythe findings in this study.
Theoretical Significance
This study is guided bB a n d wsalf-&fficacy theory (2012) Eagl y and Kar aubs
role-congruitytheory, andLent, Brown, and Hackdits s oci al cogn®9)i ve car e
Self-efficacy theoryhasbeena pp | i ed as it r el awhilsthetcantridutoe A c on
of seltefficay t o performance may increase, Roemain st
congruitytheory indicates that men and women occupy social roles with attendant stereotypes
and prescriptions, and this contribsitet only to the gender imbalance in technoldupsed
programs of study, but alsmpactshow female students describe their experiegagly and
Karay 2002. Both seltefficacy and role congruity impact the likelihood that a female CTE
student in a technotjy-based POS will persist to earn completer stdtast, Brown, and
Hackett'ssocial cognitive careertheory(1994)highlights experiential and learning processes and
ability acquisition characteristics and considers the impact they have on careepievids a
function of the bridge between selfficacy beliefs, outcome expectations, and personal goals.
Practical Significance
The experiences of these wonsfouldinform educators, industry recruiters and
curriculum developers within pesecondaryradeand industry training programs, and
especially the students seeking training and employment in SoElded careeras to potential
environmental influences on female persistence in techndlaggdCTE programs (Lester,
Struthers, & Yamanaka, 2017m8h, 2017), and have pedagogical implications as well (Sassler
et al., 2017; Smith, 2017). Additionally, motivational factors involved in female students

selecting a technologyased POS (Garcea et, @012 Fluhr et al, 2017 hasbeenrevealed in
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suchawaythat it can servéo informschool counseloradministrators, and instructors about
ways to improve recruitment and retention of female CTE studélitmugh CTE programs are
noted for their potential to offer students a variety of ygoatiuatioroppotunities, CTE
programs continue to face challengeserms of gender imbalance within certain programs of
study.This qualitative study of the experiences of fengtledens who earned completer status
in a technologybased POS has practical implicatsfor stakeholders in administration and
guidance, in the classroom, andSMEM-based trade and industry careers themselves.
Research Question
The following questions guidehis study:

Central Research QuestionHow do female high schostudens whoearned CTE
completer status in Virginia describe their experiences in a technblspd POSPemales
participae in technologybased CTEprograms of studgt a rate far lower than their male peers
(Sassler et al2017) and consequently far fewer femadesure technologipased jobs that wait
at the other end of the STEM career pipeline (Franklin, 2013; Grossman & Porche, 2013).
Insight into the experiences of females who take and complete a techbakgy POS hgd to
explaintheir enrollment motivatio and characteristics of the program and patrticipants that led to
their POS completion.

Sub-Question1: How do participants describe the social environment as females
participating in a technologlyased PO8Presumpgbns about gender roles can influence a
student's experiences in claksgter et al., 2017) and have the possibility to impact learning and
life decisions in generaE@gly & Karau, 2002)as a function of Role Congruity Theory. The
answers to this questi reveal the extent of this influencewsell as characteristics of female

students who persist despite it.
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Sub-Question2: How do participants describe the learning environment as females
participating in a technologyased POSCTE programs are madg of elective courses and
program participnts choose their own POS (Jacques & Potemski, 2014). Given that high school
graduation does not require a CTE POS, the answer to this questistotetplainwhat factors
contribute to female enrolimeand pesistencan CTE programs. Participants' exgences
confirm aspects of SeEfficacy Theory (Bandura, 2012) as well.

Sub-Queston3How do participants describe the
participation in a technologiyased POSResearch indicates that program persistence for
technobgy-based CTE coursesagchallenge in secondary education (Fa&eSevilla, 2015) for
males and females alike. Sé&lfficacy Theory speaks to the conditions that influence
performance increases asi@bility (Bandura, 2012). The experiences of femalkrtelogy
based POS completers provide insights into howBiiifacy and POS persistence are linked
the instructional and careptanning support structures that are in place

Definitions

CTE, which used to be referred to as vocational educatiasexperienced a significant
evolution over the last quarter century as curricula required the addition of emerging
technologies. The following terms are commonly used within thesf#ICTE and STEM
education

1. Career and Technical Educatig@TE) Forthe purpose of this study CTiasbeen
defined as a school, institution, or educational progtatspecialize in the skilled trades,
applied sciences, modern technologies, and career prepd@IBRS User's Manual, 2016)

2. Career PathwayFor the prpose of this study @areer pathway represents a common

set of skills and knowledge, both academic and technical, necessary to pursue a full range of

ed
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career opportunities ranging from entry levelrtanagement, including tecical and
professional carese{(CTERS User's Manual, 2016)
3. CTE Completer For the purpose of this study CTE completers are those students who
havemet the requirements for a CTE concentration (sequence) and all requgéondrigh
school graduation or an appralvalternativeeducation program (CTERS User's Manual, 2016).
4. College and career readinedsor the purposefdhis study college and careeady
studentsarethosewho have met the minimum academic readinaggets as demonstrated by
the ACT College Readiness Bémearks for grades-82 on the EXPLORE, PLAN, ACT
and WorkKeys Assessment test and are more likely to be successful-sepostary
education and training éih leads to a career (ACZ014).
5. Digital native: For the purpose of this study, digital natvare students who have been
i mmersed in a world of technology and are com
gadgets (Miller & Martin, 2016).
6. Program of Study (POSkor the purpse of this study a POS ascoherent sequence of
stateapproved courss in career and technical education (CTERS User's Manual, 2016).
Summary
High school CTE programs of study that focus on career readiness have an impact on
employability for jobs requirig STEM skills and training (Falco, 2018he problem is tat
CTE programs have historically experienced a gender imbalance in STEM courses in general
and technologypased courses in particular (Baruch, 2014; McLeod & Allard, 201#83.has
largely beerattributed to a lack adelf-confidence, lowcareer selefficacyfor STEM-related
occupationsand lack of social support and encouragement to pursue 3&lBaMd educatioha

and career opportuniti€é&rossman & Porche, 2018hoffner et al.2015.



30

The purpose of this phenomenological studssto describe the gerience of female
high schooktudens who earned CTE completer staitus technologybased PO$ Central
Virginia. Current research quantitatively confirms that a gender imbalance existhriolbgy-
based CTE progranas well as in careers thagure STEM skills(Franklin, 2013; Grossman &
Porche, 2013)Role-congruity theory suggestisat men and women occupy social roles with
attendant stereotypes and prescripti@eagly & Karau,2002), and this contributenot onlyto
the gender imbalance in tewlogy-basedrograms of studybut also impacteddow female
students descrildgheir experiences he experiences of these wonsdouldinform
stakeholders as to potential environmental influences on female persistence in techas@gy
CTE programs (kster et al.; Smith, 2017), ahdspedagogical implications as well (Sassler et

al., 2017; Smith, 2017).
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CHAPTER TWO: LITERATURE REVIE W
Overview

The purpose of this chaptisrto groundthis phenomenological studly research and
theory relevant to fenha participation in technologased CTE programs of study, and related
courses and career implications. Included in this comprehensive literature review on females in
technologybased CTE programs of study are thedfién of CTE in general, trends in CHad
efforts to address gender imbalances in various programs of study, d eerceéptioss of CTE
in general, STEM training and career needs, and a thorough investigation of literature relevant to
female participatin in STEM CTE courses and carediise literature review also covers
information concerninghe theoretical framewonkelevant to the phenomenon.

In conducting this literature review on the topic of female high sctadens who
earned completer statirstechnologybased CTE POS, numerastsidies address the following
themes: (a) the benefits of CTE education for students interested in STEM careers, (b) the
existence of a gender gap in technologhated CTE programs of study, and opntitative
studies regarding efforts that have beerdm#o address this gender imbalance. However, | have
been unable to locate studies of a qualitative nature about female CTE completer's opinions
about their experiences in a technoldmsed POS. In support of thiseasch gap, Carver et al.
(2015) estalishedthe importance of considering the input of Cddnpletes in planning
instruction forCTE programs of studgnd Sassler et al. (2017) padto a need to consider the
input of females who have persisted in adggithe training necessary to paniate in the
STEM workforce.

The CTE research studies to be reviewed in this chapter that are most relevant to the

current study focus on strategies for increasing female participation in STEM CTE courses
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(Wang & King,2015) and quantitative research intoeer selefficacy in general (Chagt al.,

2012). Doctoral students examined the experiences of high school CTE graduates (Goins, 2015)
and benefits of very specific CTE programs of study (Hendren, 2016), outcdated te

gender stereotyping in CTEI(Hr, 2014), andchool Counselors' Perceptions about Female
Participation in NofTraditional Secondary CTE Prograiihalik, 2005). Each of these studies
contributes to the existing literature related to CTE charatitesiand has established the

foundatbn upon which this current study is based.

In this study, | will examine the experiences of fenstlelens who earned completer
status in a technologyased CTErogram of studyThe theoretical framework of this diyis
based upon Badura's sefficacy theory (2012), EaglgndKarau's rolecongruity theory (2002),
and Lent, Brown, and Hacketggcial cognitive careertheory(1994). By examining the shared
experiences of female CTE completers in a technehagped POS, it is hoped that this study will
contribute to a greater understanding of the characteristics common to women who persist in
such gorogram of studys well asnforming school counselor@dministrators, and instructors
on ways to addregke challengesf female CTE recruitment, reteati, and program
completion

Theoretical Framework

Learning is a process that requires stakeholders to develop strategiesrémming a
great many obstacles. While students with disabilities and gifted learners elicit the bulk of the
attention that leaglto specialized resource implementation, there are other challenges that
educators and students face every day in workimmsore that every student is afforded an
opportunity to work towards college and caresadiness. In this generation of higtales,

standardized testingubgrougs a buzzword that represents categories of students with varied
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ethnicities or special nds in which low test score trends have been observed. However, within
the specialized curriculum areas of career and techniceh@dn the trends for low scoring and
program participation are often a function of family training and work history in nreag,cand
gender in most areashis study is guided bthree theories relevant to why people choose
certain career paths, whatrinsic and extrinsic forces guide those decisions, and the motivation
a student might have to achieve, or feel they have thamgemeaningful to contribute, within a
given field of study or in their future employment. These theorieB @&en d wsalf-&fficacy
theory (202 ) , Eagl y okcongruikytheory (@002, and Lent, Brown, and Hackett's
social cognitive careehé¢ory(1994).
Self-Efficacy Theory

Selfef fi cacy is onebés ability to succeed in
Psycholgist Albert Bandura, within the sedffficacy theoretical construct, suggests that a
p e r s o refliGacy sam pldy a majoole in how one approaches goals, tasks, and challenges
(Bandura, 2012). Consequently, choices regarding behavior are shaped)balities of this
intrinsic motivation and impact academic productivity. Thus;e#itacy theory is important
within the feld of education in general, and critical within the area of career and technical
education (CTE) due to the impact these chaésg ht have on a student 6s
readiness for employment.

Bandura(2012)identified four factors affecting seléfficacy. The first factor, experience
or enactive attainment, relates to the importance of experiencing success within a given
environment and how t hes eeffeacyp(Bandure, 2012.8Vhiean r ai s
CTE programs of the past, which weegerred to in the previous generation as vocational

centers, were typically populated by students who were not pursuing addgpioetas or
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formal college training, this is no longer the norm. In fact, the effectiveness of thedrands
nature of CTE triming andproblembasedearning (PBL) strategies which have been
implemented into many CTE programs now generally map to-awey industry training
certifications and the opportunity to bypass or secure dual enrollment credits fgedirst
college carrses (Tillman & Tillman, 2008). Such hards training can provide students with the
opportunity to experience mastery of verggific skills that employers and advanced training
programs expect participants to have when they hit the ground, provididgahclimate for
enactive attainment of skills.

The second factor, modeling or vicarious experience, has to do with seeirgy other
succeeding at a given task (Bandura, 2012). Simply put, when we see someone succeeding, our
own seltefficacy increases. Conrsely, when we see people failing, our-sfficacy decreases.
This effect can be amplified in situations in which we see tugs@s similar to the person
modeling the behavior. A CTE program of study (POS) is intended to move students through
training in which industry credentials can be earned that provide opportunities foteamty
careefpreparedness, which is why instiois are typically selected from within the given
industry for which the training is intended. While a greater percentagenaldés are interested
in technologybased CTE courses, an increasing percentage of females are enrolling in college
and universityevel STEMbased programs, and the percentage of female workers within the
information technology field is growing (LesteQID), instructors for these courses are still
predominately middleage white males (Fluhr, Choi, Herd, Woo, & Alagaraja, 20175 ¢an
make it complicated for female students who are enrolled in a techAodeggorogram of
studyto identify with the idividual responsible for modeling the required slaltgl industry

competencies
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Next, social persuasion is a factor influenciel-gfficacy (Bandura, 2012%ocial
persuasion generally manifests as direct encouragement or discouragement from arsather per
Discouragement is generally more effective at decreasing a persoisally than
encouragement is at increasingAlthough handsn learning environments abound within CTE
communities, instructors are often hired from within the ranks of the professions and industries
upon which the programs of study focus. As a result, these instructors are just beginners when it
comesto the craft of teaching, developing units of instruction, and facilitating learning in such a
way as to avoid reflecting traditional gender bias from within that profession or in(stnjey
& Zinser, 2012). The discouragement a female student espdcause of such trends,
combined with the lack of teacher training that can be observed within the ranks of CTE
faculties, can cont r i-eficatydrogtamrinstadtorsyselected fram st u d e
the within the ranks of experienced inttygprofessionals are critical for the success of a CTE
program of study, but they do tend to carry with them a legacy of gératethat can impact the
classroom setting (Manley & Zinser, 2012).

Lastly,there is the consideration of hghysiological fatorsaffect selfefficacy
(Bandura, 2012). People can exhibit physiological signs such as fatigue, aches and pains, and
nausea in stressful environments. In educating adolescents and teens, teachers can often be
challenged with just how to respond to ploysgical concerns within the classroom
environment, relegating the handling of such behaviors to a school nurse or administrator.
However, these factors can have a direct negative impact eseffsedicy (Bandura, 2012nd
instructorsare not always tragd n methods for mitigating its impact on learning
Role-Congruity Theory

Role-congruity theory proposdkat a group will be positively evaluated when its
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characteristics are recognized as aligning with that group's tyuicall roleJEagly &

Deikman,2006). While focused primarily on females in leadership roles, this theory has

applicability to female participation in technolebggsed CTE programs of study for two reasons.

First, participants in a CTE POS are generally striving for early careengdecause they have

goals which involve leadership within a given career or industry (Tillman & Tillman, 2008), and

seek the opportunity to get a head start on those who wait until after high school or college to

experience an immersive training envirommnélso, the characteristics described by the-role

congruity theory have a direct correlation that can be observed within the ranks of students who

are receiving advanced training for industry

potential forprgudice exists when social perceivers hold a stereotype about a social group that is

incongruent with the attributes that are thought to be required for success in certain classes of

soci al roleso (Eagly & Karau, 2002, p.574).
Two forms of prejudice havbeen identified by rolecongruity theory. The first has to do

with women having lestavorable potential for success in an area that is more stereotypical for

participation by men than women (Eagly & Karau, 2002). While stereotypes stlygjestrtain

techrology and technologyelated activityis for men, research indicates that wlaeiemale's

work (or play) involve technology use, women are just as likely as men to learn the most

effective ways to apply given technologies within the appropriate se{fihgrnham &

McFarlane, 2011). For decades, students have progressed through a system that seems to define

the male/female role stereotypesgite adoption of Title IX of the Education Amendments of

1972, which intended to addrdsss very kind of disamination In CTE training programs for

such careers a®psmetology ad nursing, female enrollment has remained steadily high perhaps

because these dfields that are predominantly staffed by wongktalik, 2005) However, the
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perpetuation of genddrasedsocil stereotyping speaks directly to the applicability of the
foundational prejudice identified within ret®ngruity theoryand the need for effective female
role models in instructional and leadership positions within the career and technical education
envronment

The other prejudice in roleongruity theory suggests that women might receive less
favorable evaluations than men specifically because the behaviors that are indicative of success
are less desirable in a woman than in a man (Eagly & Ka@@2)an other words, role
congruity theory proposes that industry has taken the cliché that a maturing child ought to learn
to fact their aged and adopts it within certa
l earn to fAact uddnenganizagoasnace eamman withih Eenters that focus on
CTE training programs (Aragon, Alfeld, & Hansen, 2013), and these organizations seek to train
participants within a POS to take their skills to the next level and strive towards developing both
industy and leadership skills. There are no distinctions made within the context of leadership
training for organizations such as SkillsUSA, Future Business Leaders of America (FBLA), or
the Technology Student Association (TSA) that imply that skill armdeleaip development is a
function of gender. Comparatively,retkeongr ui ty t heory states fAto t
their roles in a particularly dominant, assertive, directive, ofelinoting style, they present
greater deviation from the injutiee norms of the female gender role and would receive less
positive reactions. o (Eagly & Karau, 2002).
Social Cognitive Career Theory

Social cognitivecareettheory(SCCT)i ncor por ates el ements of B
cognitive theory and combineswith such concepts as how interests, abilities, values, and

environmental factors impact how a person goes about selecting and pursuing training for a
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given career. Brown (1990)aak A What are the relationships an
andinterestsas t hey operate in concert to imfluence
SCCT was designed to answer such questions, offering a potentially unifying conceptual
framework that might link these variables togetfdrerefore, SCChighlights relevant
experientialand learning processeass well as laility -acquisition characteristicandseeks to
definethe impact they might have on career development as a function of the bridge between
self-efficacy beliefs, outcome expectations, and perdeaahinggoals (Lent, Brown, &
Hackett, 1994).

Self-efficacy beliefs impact SCCT due to four factors; perspediormance
accomplishments, vicarious experiences, social persuasion, and physiological and emotional
states. Within the se#fficacy theoretical constet, Bandura (1012) suggest hat a per s on
self-efficacy can play a major role in how one approadals, tasks, and challenges.
Consequentlythe impetus fodecisionmakingregarding behavias shaped by the qualities of
this intrinsic motivation athimpact the academic productivitwhichmayin turninfluence
careerdecisions and skillevelopmen

Outcome expectations are beliefs about the consequences or outcomes of performing
certain activities. Bandura (1986) distinguished between the anitiecip physical, social, and
self-evaluative outcomes. Each of these outcomes have the poteirtigkict career
development. Physical expectations, such as the motivation for monetary compensation, is very
distinct from social expectations, such as ey given level of approval from family and
peers. Nonetheless, it is the confluence of these ted outcome expectations such as the level
of seltsatisfaction one experiences within a given career or cageing environment, which

can impact caerdecisions andareefrelated skilldevelopment positively or negatively (Lent,
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Brown, & Hackett,1994).

Personal goals fApl ayraguli ampioomnaot behavioar
& Hackett, 1994, p. 84) . erfainpathyssch as&aectingnatcalegeé i o n
major or pursuing a CTE POS, or to earn establish a givéorpance trend such as earning all
A6s in a course or passing an industry creden
as personal goalReople set goals that are consistent vithw they perceive their own abilities
and of the outcomes thexpect from pursuing a course of acti@onsequently,&cess or
failure in reaching personal goals becomes important evidencenfirmi n g seliaffidasy
beliefs and outcome expectations.

Related Literature

This literature review examines the experiences of high school students who have
participated in a CTlprogram of studyhrough related literature identifying the benefits of CTE
programs, treds in CTE education, student perceptions, and social percepfi@TE
education and female participation in a gdfagram of studyL.iterature focusing on science,
technology, engineering, and mathematics (STEM) training and career opportunitiesass well
establishing the gender imbalance in these opportunitiebevédxamined in order to create a
platform that acknowledges the inherent value of CTE education, and the challenges faced in
providing equal opportunities for females to take advantageeafgbrous, handen nature of
training programs which have begmown to contribute to the likelihood that participants will
gain an edge when seeking to secure STEM career options and tecHradegyjobs in
industry.
CTE Trends

As the world emergeddm World War |, the industrial revolution of the laté"i&ntuy
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began to once again pick up steam. The Siiighes Act of 1917 recommended federal grants

be distributed to states to promote vocational education, focusing on training vocational teachers
to pass on skills learned from working in a variety of agnicaltand industrial fields to the next
generation (Prosser, 1918). When the industrial age gave way to the information age it required
western culture to adapt to new technologresationalcompetenciesyorkplace readiness
characteristicsandthe resuing training needs. The SmiHughes Act of 1917 saw its federal

grant programs perpetuated with the 1998 reauthorization of the 1984 Carl D. Perkins Vocational
and Technical Education Actrigdel, 2011).

The vocational centers of the'26entury gavavay to Career and Technical Education
centers in the Zicentury, and curricula expanded to incorporate computer aided design,
computer networking, advertising design, IT forensics, andiatyaf other STEMrelated
content (Friedel, 2011). Additiongllexisting programs in auto servicing, building trades,
cosmetology, and nursing were forced to adapt to accommodate instruction related to emerging
technologies in traditional programs ofidy. Because of the inherent hasmatsnature of CTE
instruction,employers and stakeholders in advanced training programs at community and four
year institutions were not only encouraged to observe these trends but sought to confirm that the
benefits of voational education translated to similar benefits in the buigg®@iTEera of
program development.

Research results have been promising. Students who participated in capstone CTE
programs of study score significantly higher on summative assessmenmtstiagihrespective
fields, and advanced training credentialrexgcores also reflect the benefit of having completed
a CTEprogram of studyrior to entering a two dour-yearadvanced training program (Richard,

Walter, & Yoder, 2013; Wagner, Newman, &vitz, 2016). Not only have employers, colleges,
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and universitie begun to fully embrace the benefits of GmEerms of preparednedsut by

2017 states such as Virginia began to implement requirements for students to complete at least a
single twoyear dective program within a business or C@ldsteras part of the profile for

earning a high school diplonfaove & Strimel, 2016).

Beyond general STEMentric programs of study, many of the more specific technelogy
based curricula such as computer scieaomputer systems, computer networking, and
compuer programming have experienced a boost as imelesponse to the growing emphasis
on the critical need for more student exposungrtgrams of study within the computer science
field and the increasedational support for KL2 educationn informationtechnology various
states have allowadchnologybased CTEoursework to be used to fulfill high school
graduation requirements. The number of states alloteicighologybased CTE coursewotk
fulfill hi gh school graduation requirements has increased £2 in 2012 to 33 in 2016
(Computer Science Education Coalitid2016) In addition, states have begun to partner with
computer science credentialing organizations to specifically align instructionaétames
with content that can be found on bdtle tvritten and practical examinations that map to
industry certification (Love & Strimel, 2016).

The No Child Left Behind\ct of 2001was signed into law to ensure children in the
United States receive ditg education and learn the skills needed tsbecessful. CTEvas
nevermentioned in the legislatiomhich led many to fear th&TE courses may be dropped
from high school master schedul&udies were commissioned by departments of education in
multiple statego investigate the academic perforroarmf CTE completers and n@iTE
completergBlowe & Price, 2012)The Commonwealth of Virginiperformednternalresearch

on the standards of learning English reading and mathematics assessments ah@it as
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graduation ratesaligning the results h graduate portraits that included CTE completer status
Findings indicatd that statistically CTE completers had higher mathematics and Grade 11
English reading pass rates as well as higher cohort graduates than those of n@TE
completergBlowe & Price, 2012)

While the Elementary and Secondary Education Act of 1965 (E®B&)x significant
impact onK-12 education in the United Stateshancing federal fundingSEA has shifted
over more than 50nost recently with the Every Student Succeeds(BSSA) in 2015ln
contrast to its predecessor, the No Child Left Behind Act (NCLB) of 2B8SA is noted for
shifting authorityfor assessment and curriculum development from the federal goverbaoiént
to the stateCollege and caregeadiness isre of the driving components of ESSBafling-
Hammond, Wilhoit, & Pittenger, 20)4and careereadiness has long been a foundational
element of CTE.

CTE programs oftetead to an industryecognized credéial, postsecondary certificate,
and/or degreeand includecollegecreditdual enrollment opportunitie¥he 2006
reauthorization of the Carl D. Perkins Vocational and Technical Education Act (Perkins IV)
funds programs of study that provide enhancedecqneeparation and postsecondary access
(Bragg, 2012).

However, ly 2010 it was becoming apparent thathe United States very few students,
andespeciallyunderrepresented studentgre pursuing STEM educational and occupational
goals(Falco, 2016)This underscoré the need for school counselors to maximize opportunities
for student success in STEMeeng the writing on the wall, and in an acknowledgement of
theincreasing concern that the demand for STEM workers in the United Staitsbexceed th

supply, there has been a radical evolution in the approach school counselors, and counseling
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programs, hve taken in starting to move students into the ranks of CTE participation (Falco,
2016).
There is evidence that those involved in progdeuelopmat for CTE have been ahead
of the curve in terms of establishing an infrastructure for STdakéer prepadness. Be that as
it may, some concerning trends in terms of participation have been revealed as well. Based on an
analysis of the 1997 National Lomgglinal Survey of Youth (NLSY) data set that examined high
school graduates' occupational choices in 2608ings reported by Fletcher (2012) indicated
that CTE graduates were 2.7 times more likely to be employed in STEM fields collelge
preparatorygraduates were 1.8 times more likely to be employddismessmanagement, and
administration occupatits. In addition, gender was significantly related to all occupational
choices. Implications of this study called for CTE teachers and leaders tefinstrategies to
attract more diverse students, particularly females and minorities, into programesvéhat h
predominately White and/or male (Fletcher, 2012).
To meet thesdemands antegin to address the concern over participation by under
representedroups, strategies have been adopted by administrators and those involved in
program development to balacourse rigor, program recruitment, and program retention.
Schools have been encouraged to:
1) Assess whether coursework requirements are in factiati@r recruitment,
particularly in hareto-staff CTE subject areas.

2) Create paths to renewable certifioatfor CTE teachers in fields that do not require a
bachel ords degree and establish strong co
opportunities

3) Assess whether existing certification requirements ensure thatrnSirictorsenter
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the classroom witkhe skills they will need to be effectiy@acques & Potemski,
2014)

It is thought that implementation of such strategies, combined with improvement
instructorperformance evaluations student growth measures, CTE programs will continue to
show the wg forward for general education programs which have mastered balancing-student
group representation, but lack the skill transferability requireddarerthat graduates are career
and college ready (Jacques & Potemski, 2014).

Experiential learning strategies are not new to @idgrams (Smith, 2017). In fact,
Aexperienti al |l earning has been a major compo
year so (Cl ar k, Th rheét oharactersstic BVCTEtlat maked ptograms sor
appealing not only for stakeholden STEMrelated industries, but indeed for students looking
to gain the experience required to gain the knowledge, skills, and credentials required to enter the
workforce.

CTE Benéfits

CTE participation has been linked to improved plaisth school emplgment outcomes,
increased likelihood of fultime employment after high school, and enhanced opportunities for
transitionplanning andyraduation rates for students lwiisabilities (Wagneet al, 2016).

Students completingtaigh schoolCTE POS are moréely to persist in both two and fowyear
college programs related to their POS (Gottfried, Bozick, Rose, and Moore, 20d 3fudents
who earn completer statusanCTE POS before entering the military are more likely to complete
advanced individudlaining for military occupational specialties related to their POS (Pema &
Mehay, 2012).

When considering the importance of increasing female participation in tegyrdsed
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programs of study, it is worth considering the kind of advantages that bzeddsy those who
participate in CTE in general. With the focus on college and career readiness that is embedded in
the2010ESSA revisios of theElementary and Secdary Education Act of 196Darling et

al., 2014, just what evidence exists itdicatethe benefits of CTE are legitimate? For students
with learning disabilities, research has shown that there is indeed a link between taking high
school CTE courses arsgcuring poshigh school employment (Wagnet al, 2016). General
education studentsith CTE trainingare also more likely to not only secure post ksghool
employment, but also more likely to find ftime employment in fields related to their CTE

POS (Kim & Passmore, 2016). Not ordye these findings significant, but indeed female and
racial minoritystudents who participate in career and technical education leadership programs
realize improved high school grajesychosociglandachievement outimes(Aragon et al.,

2013).

While career readiness and industry credentialing are hallmarks of CEam®in
generalpot all CTE participants stop their career trainaitgr high school. Research indicates
that students who pursue two and fgearcollege programs related to their CTE POS are more
likely to persist in their college programs (Gottfrietchl., 2013)Gi v e n edeilt and regeated
calls for accountability have created an environment in whiogramsmust not only educate
students bt also show some proof that the credentials students attain have worth beyond the
classroom ( Ma t Hae, ang Wang, 2015), recent research has focused on this very issue. A
least in industries related to manufacturitingre isa higher rate gbrogran completer&ntering
careers in the manufacturing industry after ctatipg training programs than thesounterparts
who had ncCTE training(Matheny, Chan, and Wang, 2015).

After high schoalsome CTE completers go directly into the labor market, smak
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additional training in two and fowyear college programs, and some go on to contribute to the
econany and our society through military enlistmeResearch into the experiences of CTE
participants who go from high school into tiditary show thathe militaryoccupatiorspecific
training receivedn CTEreduces early turnover and improves long jobstability for those

who choose military jobsgisuggesting that an important effect of vocational training is to
improve job match qualityfor enlistel personnel who select military occupational specialties
related to their CTE PO@ema & Mehay, 2009)

High school students who pursue programs of study leading to industry credentials in
career and technical education realize benefits whether theyagtiydinto the workplace, enlist
in military service, or seek additional training at institutions oh&rgearning. There are
benefits for students with learning disabilitiésr racial minorities, and for females who persist
in a CTEprogram of studyConsequently, colleges and universities, the military vamigus
laborand industrymarkets all benetfffrom programs that provideTE training to high school
students
Science, Technology, Engineering, and Mathematics Training Needs

Given the benefiteealized by students who participate in career and technical education
programs of study in general regarding careadiness, it is worth examininghat STEM
based industry representatives identify as the training needs and characteristics thahg soug
employerslt has become more the norm to find industry representatives sitting on currculum
writing teams which establish competencies for CTE training programs (VERSOBeybhd
the core skills students learn in math, science, history, agddge arts employers have a need
for candidates who possess not only induspgcific skillsets that are available in CTE training

programs, but also the soft skills which are some of the most unique attributes inh€E#t in
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competencies (Falco, 201@hese soft skills include customer service skills, interpersonal and
business communication abilities, problsolving and critical thinking, teamwork, and
workplace discipline which can enable or interfere with success on tha@ih 2017. When
femalesand racial minorities are undegpresented in the career and technical education
environmentmissing out on these soft skilsyet another indicatasf the importance of
balanced enrollment in CTE programs of study.

Employers indicate a need for cadates that have training in not merely matherahtic
processes bupplied mathematics. CTE programs embed learning experiences which promote
critical thinking, mathematical reasoning, and probkatving techniques for situations that
occurin theworkplace (ACT, 2017). The ability to read and interpret charts, graphs, diagrams,
and floorplans is called graphic litera&uch skills are not only necessary to hit the ground
running in theworkplace butire also part of a sound CTE program of study (Doyl&2p
Employers are looking for applicants that can deal with workplace documents such as memos,
letters,and professional email etiquette. Workers who are able to follow wditections, signs,
andnoticesare highly valued. The modern IT workplaceuiegs that employees follow
procedural hlletins, written policy manualsand job regulations order to comply with
standards set forth lilie Occupational Safety and Health AdministratiBimilarly, agencies
such as the Institute of Electrical and Elenics Engineers atavolved in setting IT standards
for network and data securjtywith which even entry level IT workers must com@ACT,

2017).

Experience with applied technologies involving electricitgchmanics, fluid dynamics,

and thermodynamicgre other areas of importance that are both sought after and included in

CTE programs including computer aided design, computer systems, automotive mechanics,
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construction trades, heating/ventilatiornfaimditioning and refrigeration, metal trades, and
robotics Gammill, 2015) CTE programs also provide practice in business writing, such as
documenting troubleshooting analyses on work ordersvankplace observation3hisincludes
the development of skills imiving observing, following, understandirgyaluating and
documentingprocesses, demonstrations, and othitical workplace procedures (ACT, 2017;
Gammill, 2015).

Yet another element of workplace readiness that is often overlooked in typical career
planning strategies but is inherent in the GFd&ning environment and very much sought by
potential employers is the concept of occupational fit (ACT, 2017). A student who has spent two
to three years learning the foundations for and practicing a tradsaimdgon environment that
involves criticalthinking, problemsolving, and applied hard and soft skill development specific
to a given trade or industry will necessarily have some idea as to whether that trade is a fit for
their interests and abilitiestilents who are locked out of the opportynit practice applied
skills risk finding themselvem a cycle of learning the hard wastarting from scratch, and
potentially being underemployed or overwhelmed in careers that are a poor fit for theilgrarticu
skillsets.

fAdolescence is a criticalntie during development when students are exploring and
acquiring academic and careetated interests as well as attitudes andlsgiefs related to
their competence in different domaingalco, 201§ andmiddle school is typically the time
when mostwidents begin to express interest in STEM careers and courses (Grossman & Porche,
2013).By the time a student enters high school some of the most significant changes in
motivation selfconcept, selefficacy, ad achievemerttave already occurredgcobslLanza,

Osgood, Eccles, & Wigfield, 2002This is the time to tap into thenthusiasm for learning a skill
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that is expressed by students of all ethnic backgrounds and gdfrdpisyers are on the hunt

for applcants who have had the opportunity to gantustry hard and soft skilland a venue
already exists within the career and technical education environment to address these specific
skill development needs.

CTE Career Clusters and Pathways

Career and témical education programs of study offer osmgnificant benefits in terms
of college and caregeadinesgKim & Passmore, 20)6Many of theskills and characteristics
employers are looking for in job candidates line up well withatihantages afforded students
who have CTE training in their beground(ACT, 2017; Doyle, 2012; Gammill, 201%Jurrent
research has confirmedathagenderand raciaimbalanceexistsin secondary STEM and CTE
enrollment (Aragon, Alfeld, & Hanse2013) While this mayprecipitate an imbalance in
females and racial imorities having access to technolaggsed and STEMentric careers, what
kind of opportunities are not being made availableémbers of these subgroups given the
current trends in enrollméand program persistence?

In Virginia, CTE focuses on progranof study that are grouped into career clusters
intended to establish a variety of career pathwalgs.clusters in Virginia align with those set
forth by theNational Association of State [@ictors of Career and Technical Education
Consortium(NASDCTECc),and here are 16 recognized career clustexounted fom the
Virginia CTE competenciefNASDCTECc,n.d), including:

9 Agriculture, Food, and Natural Resources
1 Architecture and Construction
1 Arts, A/V Technology, and Communicat®n

1 Business Management aAdministration
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1 Education and Training

1 Finance

1 Government and Public Administration

1 Health Science

1 Hospitality and Tourism

1 Human Services

1 Information Technolog

1 Law, Public SafetyCorrections, and Security

1 Manufacturing

1 Marketing

1 Science, Technology, Emgering, and Mathematics

1 Transportation, Distribution, and Logistics

Since all careers a student might pursue fall within one of the career clusters, the

pathways helptobringfosu t o an i ndividual 6s car ehde path
STEMrel evant el ements can be read indlimoal | of
what the Virginia Department of Education identifies as STéavitric(VERSO, n.d.) These
include:

1 Arts, A/V Technology, and Communications

1 Information Technology

1 Science, Technology, Engineering, and Mathematics

Students who intend to pursue training in any of the career clusters recognized by

NASDCTEc may choose to enroll im arientationstyle course that samples and assortment of

a

V
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specifictraining strands within given cluster (VERSO, n.dJror instance, a student may be
interested in Information Technology, but not be certain about what specific training program to
pursue in a mukyear sees of courses intended to allow a student to earn completer status. In
that caseprogram participantsay take an orientation/exploratory course that includes
Computer SystemBundamentals, Cybersecurity Fundamentals, Computer Networking
Hardware Operations, and Digital Input Technologies (Verso, n.d.), each accounting for on
fourth of an academic year. After having the opportunity to exglomee of the varied offerings
thatmay exist at a given CTE Center or high schpatticipantswill then select one of the

cluster paths to follow for a two or thrgear training progma in their local CTE center or high
school.

This process allows students to address the issue of dongddit (ACT, 2017), and
identify a career training program that aligns with an area of interest and apfiudints may
make their decision based the level of enjoyment thexperiencevithin a given strand of
fundamentalevel orientatiortraining ormay make a decision based on the earnings benefits
that are perceived withia given area of training (Melguizo & Wolniak, 201Regardlessf the
reasons a program candidate may have for pursuing a given care¢h@athster design of the
CTE environment provides a host of options for students to consider when choosing a path to
follow for career training, and the options are all intendduktexperienced within a rich, hands
on learning environment that provides studexjsosure to the folleing twelve CareeReady
Practices (NASDCTEc, n.d.):

9 Act as aresponsible and contributing citizen and employee
1 Apply appropriate academic and techngldlls

1 Attend to personal health and financial wiedling
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1 Communicate clearly, effectively and witkason

1 Consider the environmental, social and economic impacts of decisions

1 Demonstrate creativity and innovation

1 Employ valid and reliable research stoags

i Utilize critical thinking to make sense of problems and persevere in solving them

1 Model integriy, ethical leadership and effective management

1 Plan education and career path aligned to personal goals

1 Use technology to enhance productivity

1 Work producively in teams while using cultural/global competence

Each of these practices align wghalities and characteristics that have been
communicated to thhational Association of State Directors of Career and Technical Education
Consortiumby representativeof trade and industry in each of the 16 career clustensified
by the Virginia Department diducation(NASDCTEc, n.d.)Addressing the process of
selecting a program of study that aligns vaitandidaté mterestin a given program of stugly
Spielmaker (2013peclaresicareer choices affect our personal finances and our free time
greatly impaadahg and influencing how our life goals are achieved and the economic security of
the st at e aMhkrers a vaiiety of@ppdrtpnities hvailabd those who choose to
pursue career training in a formal CTE POS, and these opportunities obghdavailable to
students on an equal basis regarding race, gender, and special needs.
Impact of CTE on Secondary Education
While career and technicatlucatiorhas been promoted as a means of improving the

workplace preparedness for students with interests spanning a vagatger clusters, the

handson nature of CTE has been observed to improve the learning experience for students in
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secondary edationwho have not yet decided upon a career path (Wagner et al., Zbl$kan

include students with special needs (Wagner et al., 201®&e participating in programs for

gifted learners (Muratori & Smith, 2015), addal enrollment students with plsito pusue two

or fouryear college progranefter completion of high scho@Haag, 2015)In fact, the Virginia
Department of Education, in 2017, included a requirement for completion of at least one

sequential CTE program of study in ith@escriptionfor the portrait of a Virginia graduate

(Verso, n.d.), as a means of ensuring that students are moving towards what the state describes as
college and career readiness.

Wagner Newman, and Javitz (2016) evaluated data from the national Longitudinal
Transtion Stud/ 7 2 (NLTS2) to study thenpact of enrollment in a CTE program of study on
the employment outcomes stiudents with learning disabiliti€sD). The study acknowledges
the importance of evaluating such effects due to goal driving education r@famanyfronts
thathevery student graduates from higfWagnerhool we
et al, 2016). Although thstudy revealed no specific benefits for LD students overall in terms of
academic achievement, data did demonstraignéfisant positive effect for participating in a
concentration of occupationally specific CTE in the first two {igh school yearsThe
background researdbr this studypoints toanarticle supporting the first National Assessment
of Vocational Eductgon (NAVE), a metaanalysisof which concluded that CTE participation
increased the odds of n@ollegebound students finishing high school by about 6% (Kulick,
1998) Additionally, Analyses of data from the National Longitudinal Survey of Youth 1997
found that sudents who completetireeor more years of CTE courses had a 90% high school
completion rate compared with 72% for high school students overall (Plank, DeLuca, &

Estacion, 2008)
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Data from studies such as these have led to the decision bystates/ tadopt
graduation standards requiring participation in CTE progtaatscan help in the development
of soft skills and industrgpecific competencies prior to entering the work force or moving on to
seek additional training at the college or w@msity level (Bruns, Filmer, & Patrinos, 2011).
However, the history of career and technical educatatimg back to the vocational center
model of the twentieth century pointed to an emphasis on workplacegutapas for students
who were not college lmd, andhat line of thinking not only impacted curriculum
programming and enrollmeri e cause it fAremai ned embedded in
CTE centerso (Haag, 20 1-making obschbol dounseloradnd r med t h
administrators a related to program placement fepecial needgjeneral educatigrmnd
collegeboundstudents alike (Falco, 2016).

However, the implementation of STEd&ntered programs of study into the CTE model
of instructional clusters and evpresent need to ingoorate21% Century technology
competencieacross not8TEM CTE has changed the college and career readiness dynamics of
CTE outcomes for students in duathrollment programsesulting in the earning of college
credit for completingertainCTE programsof study Scheffel, McLemore, & Lowg2015). In
the end, the goal of career and technical education gdgram completers to be employable.
Cai (2013) definedtheconceptn d per cepti on of empl oyability &
understandinggnd personal attributes that lead to gainful employment, success in their chosen
occupations which benefits themselves, the wo
458) According to Jordan, Dechert, and Wainwright (2012), CTE instructors shoutdaith
students i n fdevelopmenttesgheioal skalls, academiwskills, and 21st century

skillso (p. 10) .
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Traditionally, it wasrare to find students in giftehd talented programs participating in
CTE programs of study. The implementatiof STEMcentered programs of study have had an
impact on this population as well (Muratori & Smith, 2015). As CTE clusters have expanded to
includeaudio visuatechnologyand canmunicationsinformationtechnology and even evolved
to include 21 Centuy technology training across n@&TEM CTE clustersan increase in CTE
participation has been observed (Muratori & Smith, 2015). This, combined with the fact that
states arel@anging their requirements for graduation toomporate proof of college andregr
readiness training such as the completion of a CTE course sequence (Love & Strimel, 2016), has
resulted in students working towards general studies as well as addiploaths being
required to participate in some level of business or industry progfatudy (VERSO, n.d.).
Student Perceptionsof CTE

As cited in the Carl D. Perkins Act of 2006, CTE is definedrganized educational
activities that offer a sequenoécourses that provides individuals with the academic and
technical knowledgeral skills they need to prepare for further education and for careers in
current or emerging employment sectors. (U.S. Department of Education, 2007, Sacd@&)ts
participaing in a CTE POS are provided the opportunity to graduate from high schoaogalith
world skills, and in many cases official industry credentials. That can mean an opportunity to
secure entryevel positions in the work force, be better prepared for radvanced training, and
in some cases earn college credits for courses takemwhieir CTE strand (Van Noy, Trimble,
Jenkins, Barnett, & Wachen, 2016).

There are elements beyond the opportunities afforded by program completion that are
valued by theyipical CTE participant. Students report that instructor supg@topportunityto

participate in handsn learningpeer interaction, and personal relevance to career goals are
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some of the most significant factors that benefit them in the CTE learnirgrement (Carver

& Kosloski, 2015). The fact that CTE instructors generallyhared from within the ranks of
experienced industry professionals contributes to ability of the instructor to not only support
student instructional requirements, but to ddrem a perspective that can directly impact-self
efficacy.Role models for padipating in a given career are built into the CTE instructor hiring
practicesHandson learning experiences that require students to problem solve and collaborate
with peershelp to make the learning experience come alive in ways that not only align with
industry competencies, baltsoallow students to acquire relevant knowledge and skills that have
meaningful transfer into future training and employment, which can be partycoeneficial for
youth with disabilities (Wagneat al, 2016).

The authentity of the CTE learning environment is one of the most significant
characteristics that students report as being a benefit towards career readiness (Carver &
Kosloski, 2015). Because curricula, instructional labs, teacher training, and program
competenas in CTE programs of study have evolved over the years to align specifically with
industry training and credentialing standards, they have become modefedtivefiearning
within general education programs of study as well (Mativo, Womble, & Jon&3). Finding
in research about student perceptions in technebaged CTE progransiggest students
valuedtheir coursesbenefitted from the hanesn natureof the CTE learning environment,
planned to continue their education, made good grades, anubsitisle career expectations for
jobs(Mativo et al., 2013).

Social Perceptionof Females in CTE
In a culture which has seen radical change in the definifiamaoriage, health care

rights, executive authority from within what was intended to be a-thnaagch government that
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honored the checks and balances of the others, changes in the perceptiongpfrasubp 6 s p | a c ¢
in a given field of employment is not wworamon. Society makes links between the essence of
womanhood and trends in the work force, mdibed, and consumer patrticipation, and these
links can serve to either limit women to the positions they have traditionally held in the home
and workplace, or t#ty can serve teleasewomen beyond the bounds of conservative norms
from the past (Negra, 2009

Beyond society in general, the guidance system in secondary education is bound to
certain preconceptions about the proper courses for female andpr@eam enrollment (Ceci,
Williams, Sumner, & Defraine, 2011). In the CTE realm, male studentsgmeogortionately
enrolled in carpentry, masonry, and automotive courses and females are disproportionately
enrolled in cosmetology, nursing, early childdatevelopment, and dental assisting programs
(Eardley & Manvell, 2006)There is potential for techlomy-based courses such as radio and
television broadcasting, advertising design, computer assisted design, computer systems, and
networking courses to std in that gender gap, especially considering the interests exist in IT
college programs and the ITovkplace at more of a balance than what can be observed in
secondary CTE programs.

Studies have indicated there is an interest on the part of femalkagitippate in
technologybased CTE programs at the secondary |@latobs|.anza, Osgood, Eccles, &
Wigfield, 2002;Thornham & McFarlane, 20},1but that there is frustration at the hurdles that
stand in their wayWang & Degol, 2013) Asftcultural, socik political and economic changes
take place, the secondaryltoi gh s chool c ur rnd cespbnd to changioginéeds r e p e
and aspiratonsdt udent so ( Mati vo, Wo e Vee fact &at feroates s |, 20

are showing an interest in piaipating in these programs of study indicdtes incumbentipon
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stakeholders in the fieldrom administrators and school counselors to curriculum developers

and program instructorty be responsive to these changing needs and aspirdtiisrsmeto

movebeyond stereotypes that serve no purpose in advanomng Ai cabés standing

marketplace of products and ideas.
While the implementation of the STEM umbrella has allowed Title IX watchers to
suggest that female participation in technglagd the sciences has grown, female participation

in very speffic technology majors has been on the decrease for software development and

systems engineering programs during the past decade (Fletcher, 2012). Part of this may have to

do with inadequate gh school and community college preparation, but there isedsarch to
suggest that women have steered clear of certain segments of the IT field due to their own
perceptions of the work environment or the job descriptions themselves (Harris, Cushman,
Kruck, & And@e&hese penceptiodDirlade the féelthgt techology and
comput i ng aadracaregmnetire ¢ yfielddwvould mean sitting in front of computers all
daywi t h |l ittle soci al i nt er ac tnotonyare (ecisions i s
being made about female participationeohnologybased training, IT college majors, and IT
jobsbecause obutside influencewith respect tsocietal perceptions, but internal influences as
well regardinghow women viewcertaintraining and work environments.
Research Related to Female Tecluhogy Use

Demiray(2010)performed a study of 1100 individuals (550 males and 550 females
between the ages of 16 and 64) in which the participants completegua&ton survey about
their use and perceptions of information technol®psidents of Turkeythe questionnaire's
paticipants all had cell phones.avly alsoowned multimedia devicesligital camerasand

desktopand laptopcompuers No significant difference was found between male and female

et

n
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ownership of technology products, according to tndystHo we v e r , dmpuemesa® ' s C
tended to be for communication (social networkiegnail, chat), work purposes, research,

surfing on the Net, and typing, while men used computers mostly for surfing on the Internet,
communication (MSN, -eail, chat), verk purposes, playingoop ut er games, and r
(Demiray, 2010, p.14Although men and women may own and use technology at similar rates,

the technology use itself varies along gender lines.

The authowof the studyconcludes there is no differenceween male and ferfea
possession of technology, but survey results stiai 70% of thédemalesown a personal
conmputer compared to 80% of the males (Demiray, 2AliR¢wise, 34% of female respondents
owneda laptop, which was 13% less than the males ([E8m2010) Here againpwnership of
technology and the types of devices and purposes seem to vary by gender. Discrepancies in
ownershipsuch as this would seem to indicate that there is a difference in technology possession
and use between male and feenpbpulations.

Based upn data collected through interviews with adult women gamers intiitedJ
Kingdom,and female teenage participants in digital media workshops organized bytiste B
BroadcastingCorporation Thornham and McFarlane (20IrBsearckd what it means to claim
to be technologically competent idaton to genderMore intimate in its research design than
Demiray's (2010) survey format, the researchers spetat fiye daysaccumulating anecdotal
evidence on each subject whilbservingand interiewing the garars and workshop
participants Thestudy concluded thatomen quickly move beyond the stetygee of the
traditional feminine Aposition of iIincompetenc
(Thornham & McFarlane, 2011, p.84henthey are embedded in @chnologyrich

environment such as that which one would expect to find in a fmamdechnologybased CTE
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program Challenging gendebased assumptions of technology competence would seem to be a
matter of providing a broader rangeopportunities for fenale participation in technologych
learning environments.
While the article included e scr i pti ons of the participants
technology uset also incorporatequaes from interviews$o support its positiorA rich picture
of how technology is used in the daily professional and recreational lives of the female
participants is presentechen one reads anecdotal feedback from Chloe, an interview
respondent, who holds a professional position as a computer progrand enjoys gaming,

and yet steers clear @rand Theft Autdecause "it's a boy thing' and therefore not for her"
(Thornham & McFarlane, 2011, p.71). Such feedback is typical throughout the results presented
in the study, indicating a wild mix betwemales in terms of dffity for technology as well as
willingness to engage technology that has content which might speak to traditional issues of
gender bias.

Stereotypes suggetatcertaintechnology is for mergndthis research indicates that
whena female's work (or play) involve technology use, women are just as likely as men to learn
the most effective ways to apply given technologies within the appropriate settings (Thornham &
McFarlane, 2011)Most female partipants also indicated a desicepgroblemsolve and
troubleshoot technology by applying resources sutheastilization ofonline forums, message
boards, and embedded technical supfmamd in manuals and other documentatiatier than
merely consultig the nearest male to find awbn (Thornham & McFarlane, 2011). Therefore,
the resultof this study areevealing in terms of what can happenthe other sidef securing

increased female IT usage and engadgmgales irthe nuts and bolts of a hagdn, technology

based CTE progm.
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Gender Imbalance

Low female enrollment in technologyased CTE courses continues to be a trend at the
secondary level. In fact, females "continue to be a disadvantaged group compared to their male
peers” (Aldridge & Galman, 2007, p. 40) in developingrious interests and areas of giftedness
that have been identified in primary and elementary school. Although societal influences, such as
preconceptions about gender roles within the CTE community, have an influenascanpr
demographics, current tremdppear to stand at odds with areas of interest and aptitude that are
observed in the middle school female population (Franklin, 2013). In other words, females
within this generation of digital natives are not only momafootable with emerging
technologes that drive institutions of industry, commerce, medicine, education, and even
recreation than those from previous generations, but they are in fact seeking opportunities for
technologybased training prior to commencingllege studies and securing erlevel jobs
within their chosen careers (Garcea et al, 2012).

According to Masl owbés hierarchy of needs,
indicators of a properly motivated individual. Increasing female partioipat technology
based CTE progms is a goal that is worthy of pursuit as far as industry is concerned only if the
process produces motivated employees that are trained and capable of functioning in such a way
as to improve performance (Bowen & Sadril 20 Therefore, increasing femaparticipation in
STEM-based training and careers ought not be an exercise merely in mathematics, but in efforts
that will result in a valuaddedoutcome for skill training as well as implementation within trade
and industy.

If the key to being welcomettirough the door of the IT workplace is motivation, and one

of the i ndicators of motivation is fAdirection



62

receiving training for careers in IT and have chosen this as teeilchinterest should be
afforded at least the opportunity to enroll in the courses (Lin, Shih, & Lu, 2013). Such
motivating factors are part of training that is experiencesichypol counselor@nd so there
would be buyin right there if the female camthtes can communicate the desode placed in
such a program of study (Kim & Passmore, 2016). Again, this may require a targeted recruitment
effort that involves class participants, instructors, and administrators capable of speaking to the
merits of erolling in CTE programs. Involvg female stakeholders in this process can provide
representation by individuals with whom female candidates are more likely to relate, addressing
the i ssue of fAmod el -efftacyconcdrms (Bandwal2)r i but es t o

STEM-centric training ppgrams and employeface a continuing crisielated tahe
lack of females pursuing and succeeding inrébevantfields. Companies may suffer due to
reduced product quality, students suffer because educators havécfaithdst to diverse
populationsand future generations suffer due to a lack of role models and continued challenges
in the environmenfFranklin, 2013). While females express interest and aptitude for IT careers in
middle school, and universigvel piogram completers in STEMentricfields are nearly
balanced in terms of gender, high school STEM courses and techiialegg CTE programs
still have a long way to go in addressing the established and continuing gender imbalance trends
(Eardley & Manvell 2006)

Summary

The purpose of utzing a phenomenological research design is to study the experiences
of femalestudens of a technologypased CTE POS who earned completer status. In a field of
training dominated by males, the characteristics necesspeydist in such a program are

unique. This chapter investigates such characteristics as well as the benefits of CTE in general,
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trends in CTE and efforts to address gender imbalances in various programs of $tuadyd e nt s 6
perceptions of CTE, STEM trairgrand career needs, and presdhibaough investigation of
literature relevant to female participation in STEM CTE courses and careers.

The theoretical framework sklf-efficacy theory andsocial cognitive careertheory
(SCCT) inform the arena of CTE. Selfficacy speaks to oneability to succeed in specific
situations or accomplish a tasithd SCCT deals witinterest development, choice making, and
performanceThe theory ofole-congruity, while typically appliedatwomen in leadership roles,
has been expanded upon by Deikraad Eagly (2000)to include elements of gender roles and
their impact on female acceptance and performance htraditional environments such as
STEM-centric CTE courses. To that end, thispter reviewedthe body of literature rating to

this study
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CHAPTER THREE: METHOD S
Overview

The purpose of this phenomenologji studywasto understand and descrithe
experiences of femaktudens who earned completer status itreehnologybased CTE program
of study (POS) in Central Virginifhrough analysisofth par ti ci pant sdé respon
their experiences,was abldo learn about the challenges they faced in their POS, the factors
that influenced their decision toamll in the POS, and what factors influenced their POS
persistencePhenomenologicalasearclseeks the meaning and essence of human experiences in
ways that Aare not ®Bapr oachpustakastlBogLDh).gllis quant
phenomenological study is important becausdiairedinfor mat i on regarding th
experiencesvhile completing a technologlgased POS.

In this chapter, | describe the study methods and research tesigvas used
Specifically, Icolleceddatain the form ofrespnses provided by female CHBHidens who
participate in this study.Threeinstruments of inquiry ereusedto collectinformation to
answer the fouresearch questions that constitdtie foundatiorfor this study.Topics detded
in this chapter include: (a)esign (b) research questionée) setting (d) participants, (e)
procedures, (f) the resear cher OthetrusbMorthinesf g) da
of the study, jj ethical considerationgand (k) the chapter summary.

Design

Qualitative research is a naturalistic inquimyolving the collection oflata from
individuals about their personal experience (Creswell, 2013; Moustakas, 1994; PattonA1990).
gualitative approach is required to describe the shared, personal experiences of female students

who have completed a technoleggsel POS in CTE. Mostakas (1994) explained that
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phenomenol ogi cal i nquiry searches Afor meanin
measurements and Taxdath dlectadfromoindisiduals(with a stzated .
experience in their own environmieallowedfor adeeper understanding of their experience
(Creswell, 2013; Moustakas, 1994; Patton, 1980)ce phenomenologllows the researcher to
go beyonda meredescription, this approach was choseprwvidethe opportunity to make
interpretatios regarding thea r t i c exgeaencessgarding the phenomenon.

Phenomenol ogical questioning regards fithe
understanding how people behave (Moustakas, 1994, p.21). Thus, to provide meaning from
within the context of deep, richdesr i pti on of the participantsd
1994; Patton, 1990), the research questions in this study address foundational aspects of the
phenomena, informed by the theoretical framewdhis researcheunsal a phenomenolagal
approacitoi denti fy essential el ements of t,(wigh part:i
guestioning strategidhatallowed participants to describe the details of their experience, and to
reflect on the meaning and implications of their experience.

The trarscendental approadescribs the experiences and themes in such aagap
allow the bracketing gbersonal and profeismal biasegCreswell, 2013)A transcendental
phenomenological approach (Moustakas, 1994), in which participants explain theieegperi
from a firstperson point of view to provide meaning to the experiemae beempplied to this
study.A qualitative, transcendental phenomenologireslearch desigwas selectetb allow the
data and its interpretation to be based upon the pariidipa 6-perfsdn desdriptions, while
intentionallysuspendingtir e s e ar ¢ h eprejudicep er son al

Research Questions

The following questions will guide this study:
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Central Research QuestionHow do female high schostudens who earned CTE
completer &atus in Virginia describe their experiences in a technelaped POS?

Sub-Question1: How do participants describe the social environment as females
participating in a technologgased POS?

Sub-Question2: How do participants describe the learning emwiment as females
participating in a technologgased POS?

Sub-Question 3Howdopartic pant s descri be the educati on
participation in a technologyased PO3

Setting

CTE Centerand embedded CTE courses witentral Virginiahigh schools
categorized byhe Virginia Department of Educati@sthe CTE RedRegim, wasthe location in
which this researchas beemperformed The Red Region, a pseudonymbéngselected as the
researh site because it has multiplertersand hidn schoolswith technologybased STEM
programs of study typifpg the national trend of v female enroliment.

Red Region is located in Centkakginia andis comprised of rural and suburban school
districts with populations between 10,000 and 30,000.0Heprogramsrom which the
participants veredrawn have enroliments of approximatel\036 1,500 and the technology
based POS courses generally have class sizes oB5\hle females make up roughly 50% of
the CTEprogrampopulations|ess than 25%f technologybased POS students are female. The
ethnic breakdowns of the school distigtithin Red Region vary significantly, but all students
are in grades-92.

Participants

The participants for this studyaredrawn from a criterion sample (Pattdr§90) of
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female, high schodtudens who earned completer status in a technelmaged POS at CTE
Centersand high schools Central Virginia, from the Virginia Department of Education CTE
Red Region.A total of 12female CTE completsiparticipatel in this study. Polkinghorne
(2005) suggsedfi r e s e ar ¢ h drons5 ta 1B inddviduals \wehe have all experienced the
phenomenono (as c ipt8k)dandGay (1996 ceonfiedthat a smallsantle
can pr odapxteh AU md e r S)tincamuhlitativg studydny,.Jac&s1Razavieh, and
Sorenserf 2006) advised that Aqualitative research:
to be sufficient to provide maximum insight a
472).Therefae, participants vereselected purpfully with aspecified criterion (Polkinghorne,
2005) Their selection wabased orhaving earned completer status in a technologged CTE
POS inCentral Virginidd s Red. Regi on

Criterion samplingi wo r k s  w & ihdividualé studied aepresent people who have
experienced the phenomendampuwpogellsaanpgieaebdest, 2013,
inform the researcher about the resegragho bl em under i nltisecstéariongat i ono
sample tilized theVirginia CTE followup survey sit&latabase to identify participants this
database includes contact information as well as completer status and POS descriptions for all
high schooktudens who participated in a CTE POsthe state of Virginial echnologybased
CTE instructors assistéde researchen recruiting participants accordance with school
division IRB stipulationsParticipantghat wereselecteccompleted their PO®ithin the last
threeyearsto attempt toensure that the experiences from ti&EliE coursesvere fresh in their
mind. Uponsecuring contact with potential participants, an electremigey wasused to
validate demographics and confirm criteridihe demographics survegled candidates to

identify their: (a) rame (b) gender, (c)@e, (d) race or ethnicity, (e) occupation, GYE
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program ofstudy, (g) whethercompleter statusrasearned(h) degree/diploma earned, and (i)
certifications held
Procedures

Permissionwasobtained from the degregrantinginstitution prior to collectinglata
(Creswell, 2013)For this study, no researclasperformed withoupermission from the
Institutional Review Board (IRB) at Lésty University. This step ensuréhat the studyvas:

(a) developed and designed in an appropriate, acceptable méthaliyried with the university
standards; and (c) conducted in an ethical manner.

After IRB approval, participants in the studsre identiied and contactedtilizing the
https://ctefollowyp.cooper.virginia.edu/ databag#articipants wrehigh schoobraduatesor
currentstudentsvho earned completer status in a technolbgged CTE POS in the laktee
years. The database identified inclddentact information such as phone numbers amalle
addresses. Because maintaining the database with accuoateatibnwasa challengeand in
order tocomply with division IRB stipulationd,contaced6 CTE instructors directly, as they
hadmore accurate contact information &tudens, have recals as to the completer status and
POS concentration for formeustents and have a rapport with the students that allowebkésr
awkward initial contact.

The CTE instructors contact@dtential candidates via email or by phone to invite them
to participate in fac¢o-face interviews, contribute to an online discusdioard, and submit a
brief photo essay. Subsequenntacts were initiatedntil the 12 participantsvere identified. A
shortsurvey wasincluded to confirm demographics and criterion compliance. | inteadenly
participants who earned completer statuechnologybasedorograms of study in order to

establish as consistent a pool as possible within the area of CTE &JlE_E experiences.
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Creswel | (2013) confirms that dAis it essentia
phenomenonbeingstedd , 6 (p. 157) and therefore a narro\
When conducting the fage-face interviewg, an adio recording device asused to capture
conversatioa | thentranscribd the interviewdo allow as high a level of familiarity wittine
participant responses as possible, @nensuretie essence of the interviewsre captured.
Subsequently, develogdcodes and themes using the transcripts and the field notes taken
during the interviews.

The online discussion boaatlowedfemale O E completes to interact with the
researcher and one another to answer questions about their experiences in tetiaseld@yTE
courses. Moustakas (1994) explainat the researcher and the participants of the research can be
classified as coesearcherin a studyl developedliscussion boarduestions that alloadfor
individual feedback and internal responses withadroup. The responses from all participants
were then copied into a databaaed | developd codes and themes based upon the intierss;
answers, and commentary from within the discussion board.

Lastly, participants subméda photo essay of lithages, with captions, that descritbe
their experience in the technolebggsed CTE POS. Thahoto essaywasindependently
submitted by partipants, and they @renot able to view the submissions of titeer
participants. While viewing the photo essagevebpedcodes and themes based upon the
content of the images and the participants' captioned descriptions.

The Researcher's Role

As the pimary research instrument in the studwdsresponsible for (a) identifying

sources as well as recording, collecting, and organizing data, (b) reducing data to focus on

meaningful patterns and themes, and (c) utilizing multiple data collection methodsgulate
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and verify dataPer Moustakasl(9 94) , in order to fAset aside al
understand the experiences ,oiflentfiedand rpoaitoedi ci pant
my biasesMoustakas (1994) suggesitestablifiing anepocheduring which timethe researatr
determinedly employs strategies to identify and bracket their own presuppositions to avoid
invalidating the researciAs a CTE educator conducting qualitative research using a
phenomenological approachattempted tadentify the nature of reality irhe shared
experiences of the participants from multiple points of yiehile acknowledging and
bracketing out my own presuppositioitierefore] engagd in a reflective process (Husserl,
1931)in which| createda table ofinterviewquestionsandlisted my presuppositions regarding
eachone | also maintaieda reflective journahfter each interview and sessioeviewing
interview anddiscussion board contettt bracket ou{Moustakas, 1994ny own supposions
and objectively examine the experiencéthe participants.

| am currently employed as a computer systems technology teacher at adreer
technical centein CentralVirginia. | have been a teacher 28 years, includindive years at the
elemenary level (all subjectskightyears at the middle school level (primarily science), four
years as a technology resource teacher (training and supporting other teachédsyeansl at
the high school level (teaching computer systéachnology). | havab a ¢ h edegeee i6 s
Elementary Education,rmaa s t degre® s1 Christian Leadership, an Educational Specialist
degree in Curriculum & Instruction, and | am pursuing an Educational Doctorate degree in
Curriculum & Instruction. Addibnally, | have sered as arathletic director, a coach, a
department chair, andalie taught a variety @ourses online.

At one timel owned my own technology consulting business, focusing on network

design, deployment, and troubleshootingdirbt hireemployees, but rathevorkedas a free
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lance network and technology consultant. In this capacity, | advised small businesses, large
companiesmajor corporations, state and national educational agencies, and local school districts
in various IT capacities

Moustakas (1994) fersto the termepocheo describe a situation in which the researcher
consciously suppresses his or her own thoughts, experiences, and percegéatingthe
phenomenon being studied. Tarifl and Newman (2010) emphasize that neteas must
brackettheir preconceptions, explainingthdto ne met hod of bracketing c
writing memos throughout the data collection and analysis as a means of examining and
refl ecting upon t he e Gigea tpa Ineeenspentonfy catetraghing at a 0  (
students in the area of STEM at all grade leveateededo bracket my own ideas, impsisns,
and perceptionprior to and aftefacilitating theinterviewsand discussion board forums

| usal the fourstepbracketingmethod described by Charing, and Chien (2013) to:
(a) put aside all personal knowledge and impressibroughout the entire procefls) use the
literature review to set the guidelines of this study in order to gain a better understdndeng o
researchguestions that drivihe study(c) develop a predetermined set of questfonshe face
to-face interviewsand (d) use the verbatim narratives from the literal transcriptsasdpith
interviews as a dde for the data analysis, in orderenhancehe trustworthiness of ¢hstudy.
As the researcher,\itas my responsibility to remove my expectations of and assumptions about
t he par tspondegpaadconsutt the analysesording tolie themes and codes that
emerge from the transbeddata collected frornthe intervievs, discussion board responses, and
photo essay content

Data Collection

In this study, | sughtto learn about the experiences of fenstlelens who earned
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completer status in a technolebgsed CTE POS. Data collemtifollowedupon the inquiry
processlescribed by Moustakas (1994, pp. 41@8}) andncludel data gathered and evaluated
from: (a)individual faceto-face interviews, (ban online discussion boaralhd(c) photo essays
submitted bythe participantsThe data collected during thaterviewswasused to improve upon
and expand the inquiry processtioé discussion boardontributionsto formulate a composite
textural description (Moustakas, 199d4hdthe photoessaysvereused b triangulate thatudy
data(Creswell, 2013). Triangulation ofsaudy requires #huse of multiplesources, methods,
and theories to corroboratge evidene (Creswell, 2013}Yo increase validity of the findings and
the likelihood that the phenomenon is described from various points of view (Ary28Q8),
Interviews

The interview processas designed to gain a deeper understanding of the experience
(VanManen 1990). Individual, faceo-face interviews with 2 participants wereconducted in a
|l ocation of the participant Olecal othepaidcipany, such
Some participants chose to conduct the interview at their sdNbidk the intervievs followed
t he i nt er v iestablishpd quekteidssfollgus griestionsvereinserted according to
the unique direction of each intervieccording to Polkinghorne (2005),access t o oned
experiences is not straightforward; it often requires assistance and probing to discover and
explore areas of the exper i edleefore thadquestibnsd no't
were designd tofirst build a level of rapponvith the participants (Siedman, 2013) pimbe the
participantsdé socialandesd adbducat itdiralcome rxea p toif
worldview.
Interview Questions

1. Tell me about yourseifwhereyoune fr om, where youdve been
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Prampts if needed:
a. How would you describe the community/neighborhood where you grew up?
b. Where do you live now? Where have you lived in between? Describe those places.
. Tell me about your educational history.
a. Where did you go techool?
b. What was high school like?
c. What kind of activities were you involved in during high school?
. What are your first memories of using technology?
. Think back over all the years that you have participateéeldnnology use, and
describe your fondest memory. (The most enjoyable memory.)
. How often and when do you use technology during a typical day?
. What was your CTE Center experience like when you first arrived?
a.Describe any visits you madie the CTE center beforeadses began.
b. What was your first impression?
c. Who were your friends? When and how did you make friends?
d. What was it like to navigate this new environment?
. How did you feel about being there?
a. About beng in a CTE Center in gered?
b. About being away from your home school for a portion of the school day?
c. About the experience of traveling to and from the CTE Center from your home
school?
. How would you describe your high schomperienceutside of Carageand Technical

Educatior?
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a. Describeyour participaton in any extracurricular activities
b. Tell me about your experiences with these groups and/or organizations.

9. How would you describe yw experiences withithe CTE program?

10. What motivated you to participate in your selected CTE Program of Study?

11. What pecific guidancevere you provided prior to and during high school?

12. What activities did you participate in prior to and during high school thaueaged
you toselect your chosen program of study?

13. Which courses did you find the most challenging in your program of study?

14. How would you describe the importance of your participation in a CTE program of
study onyour careeplans?

15. Who do you believeechnologybasedCTE courses are designed to serve?

16. How would you describe the importance of CTE programs in secondary education?

17. How did concentrating in a technolelggsed program of studhetter prepare you for
your college and career g{s?

18. Why do you think so fesiemalestudents participatetachnologybasedorogram of
study?

19. What could be done to alter that decision for others?

20. Considering your@demic and career history, how would you comtiaeeCTE
environment to the environment in which you took your core curriculum classes such
as math or language arts?

21. How would you describe the challenges you faced in your CTE program of study?

22. What is your proudest and/or most diefy moment in your CHE experience?

23. What did you do after high school?
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a.Describe how prepared you felt to takatnext step?
b. What types of formal/informal networks were made available to you post
graduation?

24.How muchof the success you W@ had in your current job (or education

program, if still in college) wouldontribute to your CTE POS experience?

25. Whatelsedo you wish to share about yoexperience in CTE?

Per Seidman (2013), the questioveredesigné to establish the context of the
participantsd experiences, then to allow part
and finally to reflect on the meaning and implications of their experiditmaestructure of this
set of questiong/as despnedto address the t u @entéakresearch question asub-questions
Questionone through threare knowledgeguestions andvere intended to be relatively
straightforward and nethreatening andervel to help develop rapport between the participant
and me (Patton, 2015)

Questionghree tmough10focus on howparticipants descrilathe social environment
andparti ci pant s-éfficacpis dftehviad to\the asSimptidns a student makes about
a training program or career choice as a funadioimeir worldview Bandura, 2012 When
deciding on course selections in CTE Programs, Alfeid and Bhattacharya (2013) found parents
and friends provided advice to students,asdt u d e nt 6 s onwoial nong arefavraed
and justifiedoy thesandividuals(Manley & Zinser, 2012).

Questions 11 through 19 focus covhparticipants descrildghe learning environmén
Participants of CTE programs are often more engaged in school (Alfeid & Bhatta@t=$a,

The answers to these questions pradidsight into the level of studerhgagement arelped

to shed light on whether student perceptiongeddrom those described in CTE literatuae a
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function of gender. B r o Vatonshids @arobg vales, keedd,, @i Wh at
aptitudes,andiner est s as they operate in concert to I
Social cognitive career theory (Lent, Brown, & Hackett, 1994) suggestsfBeifcy beliefs
impact occupational choiemaking de to four factorspersonal performance accomphsénts,
vicarious experiences, social persuasion, and physiological and emotional states. Within the self
efficacy theoretical construct, Bandura (10&2plainedt h at a p-efficacyocantply as e | f
major role in how one approaches goals, tasks, aalteolgesThe relationship between a
student 6s percepti ons o feffitabywere sigraficantwhangt envi r on
cameto answering this researshb-question.

The remaining questions addressvparticipants describd he educadg i on syst
support for their participatioBeyond society in general, the guidance system in secondary
education is bound to certain prenceptions about the proper cees for female and male
program enrollment (Ceci, Williams, Sumner, & Defraine, 2011). IrCIRE realm, male
students are disproportionately enrolled in carpentry, masonry, and automotive courses and
females are disproportionately enrolled in cosmetqlogysing, early childhood development,
and dental assisting prograntfsthe key to being welmmed through the door of the IT
workplace is motivation, and one of the indicators of motivation is direction, the females who
have expressed an interest in reicgy training for careers in IT and have chosen this as their
area of interest should be affied adequate support from the guidance and instructional
mechanisms in place within the CTE training environment (Lin, Shih, & Lu, 2013).
Electronic DiscussionBoard

Further, more reflectivanterviewstook place within an electronic discussion board that

allowedall participants taeply to the prompts without the researcher presiserve the
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responses of other participants, and reply to those respédisggerview participants ere
asked to contribute to étreflective discussion board follewp, which wasbrought online within
two weeks of the conclusion of the first faceface interviews. The participantereadvised
that arandomdrawing foronefifty dollar Amazon Gift Cardvould take place at the end of the
discussion board interaction, aallwho contribute to prompts within the three board forums
and submita photo essawould qualify for the drawingThis electronic discussion board
allowedme to collect a wide range of descriptions from participants about their shared
experienceinashot period of time, with inherent dat a
recordedo nature of the onl alowedthdieseacchite si on boa
comply with Gayés (1996) suggestion ¥hat a sm
phenomenon can provide a deep understanding. All communicatikplaice via electronic
discussion board query and response. WMass partly intended tanitigate the impact of
nonverbal decoding inaccuracies on the part of a novice researcher, piytasithese
influences can be amplifiein gender studies (Stewart@hamdasani, 1990)Vithin each forum,
participants wreaskedo consider and respoind all questions
Discussion BoardQuestions

Forum I: Technology Use

1. What are your first memeas of using technology?

2. Think back over all the years that you have participated in technology use, and

describe your fondest memory. (The most gapde memory.)
3. How often and when do you use technology during a typical day?
Forum II: Experienes within a technologhased CTE program of study

1. Describe, in detail, yowverallexperience in a technologyased CTE program of
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study.

2. Shae an anecdote about the most memorable positive experience you had in your
CTE program of stud

3. Share an anecdote about the most memorable negative experience you had in your
CTE program of study.

Forum IlI: Technologybased program of study influences

3. Describe what influenced you to participate in a technelt@gped program of study.

4. What would you recommend to positively influence activities aimed at increasing

female participation in a CTE POS? Why?

Per Seidman (2013), the questioveredesigned to establish the context of the
participant sd exper iodescibe the dethils of théirlexpaevienpeaand i ci p a
finally to reflect on the meaning and implications of their experience. The structure of this set of
questionsvase si gned t o address the st uqugsoss. centr al
Forum | questinsarereflectivequestions andrereintended taallow theparticipants to focus on
thegenerakubject ottechnology uséom their unique personal experien&aton, 2015).

Forum llquestions focuexdon how participants describe the learning envirorttmen
Moustakas1994) and Patton (1990) emphasize the importance of cofjedtdita that allows the
research to provide meaning within the context of a deep, richijptestiofthep ar t i ci pant s o
shared experiencefhe answers to the questiang=orum llprovided insight intothe lived
experiences of the participarasd allowed the participants to provide a rich description of both
a significant positive and negatiegentin their CTE POS.

Thequestionsin ForumIffi ocus ed on tmotyvatignorparticipatingamat s 6

technologybased CTE program study anchelped shed light on whether student perceptions
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vary from those described in CTE literature, patdiytas a function of gender. Social cognitive
career theory (Lent, Brown, & Hackett, ¥9%uggests sebfficacy beliefs impact occupational
choicemaking due to four factorgersonal performance accomplishments, vicarious
experiences, social persuasi@and physiological and emotional states. The relationship between
a st udent DHofthedearnimg enyvitonnmeem and sefficacy were significant (Bandura,
2012) in answering this research quesion
Photo Essay

Contributors to theliscussion board @re asked to createl2slide PowerPoint to
describe their experience as a femala technologgbased CTE program of study and submit
the file to the researcher via email. Submissions indadeaptionwith each imagéo describe,

exd ain, or provide dialogue and context for

€ a

purposeo f qualitative interviewing is to understa

to capture the complexities of their individual perceptionsapdeex i ences o (p. 290) ,

essay allowdthe participants a visualyspired means by which to deib& and explain what it
was like to learn within their CTE program of studfe instructions for what to include in the
slide content will be as follows:
1. Slides 13 will contain pictures or images that represent your perception of the IT
industry.
2. Slides 46 will contain pictures or images that represent your perception of the social
environment in the CTE classroom.
3. Slides 7 will contain pictures or images that represent your perception of the
educational environment in thelTE€ classroom.

4. Slides 1612 will contain pictures or images that represent your perception of the
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support structure you experienced during anerafarticipating in your CTE POS.

Participants wil/ not be abreplyortcanmene €hisone a
will be perhaps the most significant means of providing an avenue through which participants
can respond to an op@mdedapproat to inquiry,allowing the research to reflect a deeper
understanding of t lheece(@eeswelj20i3pant sd | ived expe

Data Analysis

Data analysis procedures folledMoustakaé  (4)Lr€&c®mmendations for a
transcendentgdhenomenological study. A central element of this method invaitestionality,
requiring that fAwe tbthingpinthesnertdtthattwe reangnizestreatiselfe s a n
and world are i nsepar @bustekasdd®np 28 nTkereforg, takiig me a n i
steps to ensure prippositions on the part of the researcher are accountednamimize the
impact of selin the data analysis is critical (Moustakas, 1984 followingprocedures were
used:
Epoche/Bracketing

To be cleaabout my experiences within the phenomenon and describe how my own
experiences working in the CTE environment as an instructor in aolegyrbased program of
study, | bracketed my experiences (Creswell, 2013) in order to attempt to set aside my own
persamal preconceptions. @delines for conducting a transcentld phenomenological study set
by Moustakas (1994) weresed for the collectimand analysis of thiaterviews discussion
board and photo essayMoustakas identified the first step in the aniglyd transcendental
phenomenologyata asepoche and a bracketing process was implemented to set aside my
personal, prior knowledgé&or this step | engaged a reflective process (Husserl, 1931) in which |

built a table of interview questions and discasdioard prompts and listed my presuppositions
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regarding each one. | also maintained a reflective journal after each interview anal sessio
reviewing discussion board content to bracket out (Moustakas, 1994) my own suppositions and
objectively examine thexperiences of the participants.
Horizonalization
| utilized horizonalization practices (Creswell, 2013) by organizing the significant
staements into segments of meaning and initially giving every significant statement equal value
in consideringitscontiut i on to the overall description of
Clusters of meaning emedjéCreswell, 2013)which establish geliminary themesTo eliminate
overlapping of themes or repetitive statemengscibdes werelustered into meaning its and
described texturally. Thugpc | ar i fy trending data statements
phenomenon, | vate a descriptiom f t he partici pantsdé edXoperi ence
divergent perspectives and varying frames of referencat &t phenomenon by writing a
structural description of the emergingthetes | ar i fy the Ahowo of the p
meaning(Moustakas, 1994As per Moustakas (1994), the following overall methaeav
employed:
1) Ilistedevery expression relant to the experience (Horizonalization)
2) | tesedeach expressiathusly. (a)does it contain a moment of the experience that is
a necesary and sufficient constituent for understanding it, and (b) is it possible to
abstract and label iThis is the horizon).
3) | clusteedthe invariant constituen{sneaning unitspf the experiencthatwere
related into a thematic labdlheresultingclusered and labeled constituents are the

core themes of the experience
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4) | checkedthe invariant constituents and their accompanying tsemgainst the
complete record of the participarthusly (a) are they expressed explicitly in the
transcription, (b) aréhey compatible, if not explicitly expressethd €) if they are
neither they are not relevant to the experience wacedeleted(reduction).

5) Using the relevant, validated themésonstruced an individual structural description

of the experience.

6) | then onstruct a texturadtructural description of the meanings and essences of the

experience, incorporating the invariaanstituents and themes (Moustakas, 1994, pp.
120-121).

Moustakas refemces Casey (1977), who explains that within these stepsst@rcher
Acontempl ates as many i magined objects or eve
1994, p.99) relevant to the textural descriptions. Lastly, a process involving synthesis of
meanings and essencgas undertaken by the researcher toibelgging out what Keen (1984)
refers to as the Afinal truth. o
Thematic Portrayal

The researcheéhenappled a process of reflection and imaginative variation in order to
constructthematicporr ayal s of t he par the invaripngangtiteeiits e x per i e
reflected within the images of the photo essays (Moustakas, ¥9g&r Braun and Clark
(2006), the following method for thematic analysis of the photo essassmployed:

1) Familiarizing with datal watchedand rewatch thePowerPointsnoing initial ideas.

2) Generating initial codes:dodedinteresting features of the data systematically across

the entire data set, collating data relevant to each code.

3) Searching for themes collated codes into potential themes, gathering all data
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relevan to each potential theme.

4) Reviewing themes: | cheelif the themedit in relation to the coded extracts and the
entire data set, generating a thematic map.

5) Defining and naminghemesOngoing analysis for refining the specifics of each
theme and the ovall story that the analysis teligasbe performegdgenerating clear
definitions and names for each theme.

6) Producing the report: Selection of vivid, compelling extract examaietjnal
analysis of selected extrastereperformed relating the analysisackto the research
guestions andkxistingliteratureto produce a report of the thematic portrayal.

Trustworthiness

Trustworthiness and validity cannot be taken for grantey éAal., 2006), which is why
the evidence ascorroborated utilizing multigl methods of data collectioklertens(1998)
stated hat Aauthenticity refers to the presentat.i
and bel i eThespDatga gnalysi @otesbeganwith the bracketing of my own
experienceso avoidsignificant influencdrom my internal presumptions. Further, the data
analysis process involdaenultiple layers of statement analyses, theme clustering, and textural
and structural description of statemetdwvalidate emerging trends within the data and
phenomenological themes (Creswell, 2013)
Credibility

Bracketing, triangulation of data, member checking, and peer review metkoelalv
employed in order to ensureedibility within the data collection and analysis proc@&ssbe
clear about my expemees within the phenomenon and describe how working in the CTE

environment as an instructor in a technoliigged program of study may influence daga
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analyses| brackeedmy experiences (Creswell, 2013) throwghintentionaleflection of my
pre-suppgaitions about each interview question as well as maintaining a reflective journal.
Creswell (2013) recommeadtriangulationbecause its a priicess that involves catvorating
evidence fromdiffe e nt s o ur &ay$1696)(amd.Patt8ny1090) expladthat the use
of multiple sources of data collection strengthens findings and generates a complete picture of
the study. Triangulation for this studgonsisted of: (a) interviews, (b) a focus group, and (c) a
photo essay.
Dependability and Confirmability

Member checking and external audits of the data via peer revieedhelpstablish
dependability of the data. This contribdite the trustworthinessf the stug and ensurthe
necessary trust the participants must have in thathesearcheand tre research (Creswell,
2013). Member checking is a highly effective method to increase credibility of the data, because
it allows the participants to contie to be involved as e@searchers, to correct errors in the text
to be analyzed, and to guard agdimisrepresentation or misinterpretation by the researcher
(Ary et al, 2006). Similarly, external audits and peer review moves beyond the involveiment
thoseinvolved in the researaltho are closest to the process, providing an external check on the
process to keep the researcher honest and fAask
interpretationso (Creswell, 2013).
Transferability

Ary et al (2006) explaiedthat transferability is the degree to which findings of a study
can be applied oraneralized to other contexts or groupke acquisition of rich and ttk data
ensues transferability (Creswell, 2013). Thick, rich descriptions of #ta dnd making the

survey and interview instruments available for peer review and the potentialicateefhe
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findings contribute to the transferability of the dathe similarity of the participanis
experiencesas developed within the horizonalizatiand reduction processes hsip confirm
transferability of the data as well (Moustakas, 1994).
Ethical Considerations

To protect the anonymity of the participants, pseudonyereutilized for the site
locations and the participants themselves. The computers on which thiesiatad vas
password protectett ensure the security of the daRatton {990) advised that a complete
ethical disclosure should be provided to each gipeint before the research study begins and
that the researcher should express a willingness to share the results with the participants at the
closure of the studyThereforeall participants sigadconsent forms prior to participating in any
phase of dat collection and their contributions to the studsreentirely voluntary The consent
forms werestructured with simple, thorough language to make sure the participantstoodier
the purpose of the research and the extent of their participation. lrasthyper checking and
peer review as a means of external auditégelpensure the accuracy of the data.

Summary

The purpose of this phenomenological study is to understandesedbe the
experiences of femaktudens who earned completer status in dtetogy-based CTE POS.
This effort to depict the lived experiences of a group (Van Manen, 199@)tbelpderstand the
gualities and characteristics of females who persistéakir POS despite finding themselves in
an arena of training for which a gemdmbalance has been noted through previous quantitative
research.

A triangulated approach to data collectioasm t i | i zed t o understand

shared experiencehis approach consiet of confirming participant criterion and demographics



86

through use of aecruitmentsurvey conductingn-depthfaceto-face interviews with 12
participantswvho fit the research criteriandallowing discussion board participarttsrespond to
discussion board prompts withaary interaction or redirection by the researcher and
communicate with one atieer within the interfacerhe descriptions from thdiscussion board
werethenenhanced and expanded through the sharingpbbto esay of their experience in
order to help confirm emerging themes and establish a thick, rich pool of participant data
(Creswell, 2013).

I n this chapter, the setting and participa
design and data collection metiobogy, along with data analysis processes, were presented.
Additionally, the methods for establishing the trustworthiness and identification of ethical
considerations were described in detail and these methods were aligned to accepted practices for

conduting transcendental phenomenological research.
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CHAPTER FOUR: FINDINGS
Overview

The purpose of this phenomenological study t@aavestigate how female high school
studentsvho earned Career and Technical Education (CTE) completer stauschnology
based program of study (POS) in Virginia desatitieeir experiencefarticipants provided rich
and descriptive data thdescribedheir perceptions gbarticipating in a technologyased CTE
POS.| useda transcendental phenomenotajresearch desigwhich involvedthe collection of
information from allparticipants in aariety of technologybased programs of studly consider
how the participantdesribedtheir experiences as related to the phenomenon being studied.
Data were reduced, categorizeddewd, and analyzed foll owing

The gapn the literature this research was designed to address was the ¢aehittive
studiesexamirnng the experiences of female CTE students who have completed a technology
based CTE POS.herfore, the focus dhe research was ttescribehe characteristics of
female students who persist is a technolbgged POS while emphasizing theirgegtions and
experiencesThis chapter presents the key findings frairtdepth interviews, discusfon
boardwith 11 participantsand8 photo essayd he research questions for this stweere:

Central Research QuestionHow do female high schostudens who earned CTE
completer status in Virginia describe their experiences in a technblspd POS?

Sub-Question 1 How do participants describe the social environment as females
participating in a technologlgased POS?

Sub-Question 2 How do patrticipants describe the learning environment as females

participating in a technologlgased POS?

Sub-Question3:How do participants describe the

ed
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participation in a technologyased PO3
Participants

A total of 12females who earned completer statua technologybased CTE program of
study participated in this resear&tolkinghorne (2005) suggestégiResearchers interviefirom
5 to 15 individual s who hav dteddy Gresveel p0O&3.i enc e d
81), and Gay (1996) confirmédh at a s mal | s admeppteh cuamd eprr sotdauncdei nf
213) in a qualitave study.Included in tlis research were participants from six different high
schools who were instructed in a technoleggised program of study by fidifferent teachers,
in four distinct programs of study identified by the Virginia Department of Btioig as eligible
for both ndustry credentialing antbmpleter status. Additionally, participants ranged in age and
relation to the formal instruction itsddfy four years, from students who wémeheir final
semester prior to high school graduatiosticdents who had graduatedrh their program of
study up to three years priorparticipation in the study.
Alice

Alice (pseudonymjvas a graduating senior at Blue High School (Pseudonym) in Central
Virginia and attended the Blue Career and Technicat€&¢Pseudonym) for a twyear
program of study focusing on radio and television broadcasting, in which she earned completer
status. Alicewas a very frankndividual andwasdiagnosed as being on the autism spectrum for
which she attended school progratesigned to address her gué needs. She started the
interview by mentioning that she dhattended 18 different sch@oh central and northern
Virginia. Alice wasan active member of a variety of clubs throughout Bigltool and
mentioned these clubs@specific friends within th clubs multiple times. Aliceaksnot intend

to work in a field specifically related to her CTE program of study, tatedghat she tbhught
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CTE pr og veaymsefulasaa edfe tool and to let people realize whethet threyo
actually want to datj but | haven't seen anyone actually go straight feenBlue CTE Center
straightto actual workd Alice mentioned the expense of the brand name equipment in her CTE
classroom multipléimes anddescribedheediting work sheloes forpart i me |1 ncome as
hust | é@ighencomépetential for STEM careers was a particular focus for her.
Katherine

Katherine (pseudonymyas a graduating senior at Orange High School (Pseudonym) in
CentralVirginia and tadattended the Bie Career and Technical Center (Pseudonym) for a two
year program of study focusing on radio and television broadcasting, in which she earned
completer statusshe livedin the same suburban area all of her life, and wa®boely two
participants who di not comment about having taken any AP courses in high school, although
she did say that she tri¢o take advanced courses wheerpossible Katherine was also one of
only two participants whdid not participate in mangxtracurricular activities, spts; or clubs,
explaining

During high school, | wasn't really in like schamiented activities outside of school. |

would make like videos and stuffused to have &ouTube channeMWhen | was

younger | would gather almy cousins around and we'd alhke these like short films

sort of things where we'd write it like 10 minutes before we started shooting it. And then

| would go editiand we'd have a showing for everyone in my family.
Katherine made it clear that shtantionally selected this pragn of study based drer passion
for video and audio editing and that she pkaito pursue more training in college in ordedto
similar work for a careekVhen asked to describe the importaother participationn her CTE

program of studyo hercol e ge and c ar elghinkigsaeinhitsly, justamade mg ai d
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plan solid. Like nowl know this is really what | want to diln fact, she was able get a head
start on putting what she learned in her CTE program of study into practice wheassasked
to make a promotional viddor a special everfor her paritime employer
Betty
Betty (pseudonym) graduated from Green High Scf@stéudonym) in €ntral Virginia
three years prior to the interview and was at the end of her third year aty@&mumiversity.
She earned completer status icybersecurity program that required the completion of a two
year sequencand tookmultiple Advanced Placenm# (AP) courses prior to graduating from
high schoal Although her instructor thought of Betty inediately as a candidate for this
research, she certainly had the least amount of technology use in her background of all the
participants. She explained tishte had
A very different experience with technology just because | grew up in the Caribbean
where we didn't really have a lot in genendle hada lot of water issues in St. Thomas
which isprettypoor,so we were dealingith water and théechnology of how you get
water versus computers
She even explained that one of the motivating factorseéotdhchoose a technologpased
program of study was that her peers would tease her;matadedly, about her lack of computer
knowledge. Bettwas studying to become a doctor andim plans to enter a field specific to
the CTE course in which she eadrfeer completer status, but sthtbat technology and
computer use is a vital element in most current careers. While her CTE program expergence wa
at her high school and not a Career and Technical Center,dsetigty that there were
disproportionatelynore males in the class compared to any of her other classes. This caused her

to question whether this was the right elective for her, but shiesititit because she knew the
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skills would help her in her chosen career.
Chloe

Chloe (pseudonym) graduatfdm Green High Scho@Pseudonym) in Central Virginia
three years prior to the interview and was
four-year university At the time of the interview, sheasworking in a clerical office
environment foher first job. She earned completer statusapkeerseurity program that
required the completion of a twaar sequenc&Vhen asked to describe her first impression of
the social environment in her technolelggsed CTE program of study she datts a loys club.
Most of the classes | took were predominatglyng menThere's no diversityof course. The
school had no diversity within tH&TEM classes, mostly men and then no racial divetsity.
Chloe took a lot of AP classes, which allowed her to fineshfburyear degree in just two and a
half years. Shevashighly motivated tsucceed antad significant leadership roles in high
school clubs and career and technical student organiz&GdisOs) such as Future Business
Leaders of America (FBLA). Wheaskedabout her most enjoyable memory of using
technology, Chloe explained that in the office where she edskewas more tecksavvy than
her coworkers whover e a | | o | dceetmeydont reave a fotoof techynoldpical expertise.
It's not like | d anything totally crazy magic, | just go click somethiibdixes the problemand
their mind is blown.o
Jasmine

Jasmine (pseudonym)as a graduating senior from Purple High School (Pseudpimym
Central Virginia. She earned completer status in a cgbergy program that required the
completion of a tweyear sequence. Jasmine was a leadérers ¢ h ogolf téas and was

recruited to play golf at the university level, where sher@dto major in computer science and

a l
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go on towork in the field of computer forensics. Her family liwkin a rural area compared to the
ot her participants, and s h eoudeaecaccasionahgmeshotse d t h
because people are hunting. [Beret i ci pated i n her high school ¢
which encouraggfemale students enrolled in technoldggsed CTE programs of study to
display their skills in competitive settings that take place locally as well as on a state and national
level. Jasmine is a very competitive and driven young womarsdné t ed t hat she i s
coll ege, 0 and that #Ahigh school i s stidnets sf ul
have a very close network of friends apart from the membérsrafolf teamandthe girls on the
Go Cyberstart team. Indeeadyltiple times during the interview she made comments about not
havinghadmany or any friends but did comment on how much she enjoyed the petiple
whomshe competkin the Go Cyberstart team and the golf team. As was common among many
of the participats, Jasmine was not able to poinattyformal encouragement from guidance
professionals within the school division in terms of selecting her program of study. Wien ask
about what guidance she was given in choosing a technrblspd program of studg,h e bkai d 0
don't remembeanyondike introducing me to that.Wwasjust alwaysinto the forensis stuff.
And then | was liked like computersd
Darwin

Darwin (psedonym) graduated from Red High Sch{@seudonym) in Central Virginia
three years prioto the interviewansvas wor ki ng on a bachel ordés deg
year university, after which she hajg® become a veterinarian. She earned completessstatu
drafting program that required the completion of a{gesr sequenc®arwin ook advanced
pl acement courses throughout high school as a

Governoroés School mervery foausaed appgkaach twademies,mbant t o
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asked about the challenges she faced in her technbbsgd CTE progm of study, she said

For me, it was really easyjustfound it really easy to navigate among wonknded

people because it's an atmosphere that you know you're there to get work done. And so,

you just sit down and work, and people will come up and/askjuestionsand you go

and ask them questions. It'sealty easy collaboration experience for everyone in our

program.
Darwin was very involved in dance throughout her childhood and through high school, which
was very timeconsuming, and yet she wddato excel in her academics and serve in leadership
rolesand as a model to others through her participation with SkillsUSA, which was her high
school 6s CTSO. Even when responding to quest:
enrollmentintechnolgy-b ased pr ogr ams of awaysfdouse othertyped n 6 s a
of students who were likely to succeed and the importance of the instructor to student success, as
well as the benefits of developing skills that are sought after in the work eneinbrifio make
some money while in collegshedid parttime work in drafting but idl not plan to pursue it as a
career.
Elouise

Elouise (pseudonymyasa graduating senior &ed High SchoolPseudonym) in
Central Virginiaandwas planning to attend a foyear university. She earned completer status
in a drafting program that required the completion of a-f@mar sequence. Elouise took
advanced placement courses throughout high sc
Commonweal th Gover rSchred paSahaodlpapgreadgriaamndhe sch
jazzensembleanddasa ct i ve i n her Eluse eamé&lsnulyple igsko gr ou p .

compete at the national level in SkillsUSA for Additive Manufacturing (3D Printing), and spoke
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a great deal aboenjoying not just the challenge presented bylenmsolving within the CTE
classroom and the importance of having hamgxperiences but also was very fulfilled by the
level of creativity required to tackle class projects. She got very excited whemslaketalk
about how when different individuate groups were assigned to design a building with some
very speci f yoohatedoabt neallyeceeativetwdhtit aiitthe enchotwop e op | e 6 s
houses are exactly the same. E | was plasmr@ng tdoegin college in a generstudies program
but had no specific plan to work in the drafting or architecture field. Insteadwsheterested
in being trained to be a nurde.the process of interviewing Elouise and reading her discussion
board contribtions, | found her responses to be very muchdedwn the relationships she had
with family members who had taken the course before her and the friends she made while
participating in the course and in SkillsUSA. Despite the challenges that she eremimter
learning to use the technology and probkatve, she was especially proud of how she learned
to work with her Skill sUSA ev eaevetommpuaicatewalr , e mp
and we always have fun with each otber.
Frankie

Frankie (pseudomm) was agraduaing senior aRed High School (geudonym)jn
Central Virginiaandwas planning to attend a foyear university. She earned completer status
in a drafting program that required the completion of a-f@ar sequence. Frankie attended a
Montessori school through kindergarten and haen in public schools since. She took advanced
placement courses throughout high sclasaparticipatedirher s c ho ol di visionbo:
programfrom first gradeon. She played soccevas apar o f t hrmearcking bamdand s
Jazz clubwas a membeof the National Honor Society, and she and her partner, Elouise,

represented her school at the national level in additive manufacturing throughy SKill
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Although shewas not planning to pursue drafting or arebiure as a career, statingtead that
shewas interested in law enforcement, Frankie commented more than once in the interview and
discussion board about the benefit of having a class thatealfswhandson involvement, and
was eSighed for peoplédnat are willing to work hard and who arédrested in learning new
technology and new ways afplying their knowledge from other previous classes, like math
andscience. Whi | e s he o0bs eooktechholdgybaseéd Cirtoprogrammafl e st
study tharfemales, just as females t&udo be morelikely to take programs of study that
followedtraditional western gender roles, when asked if she thought anything could be done to
change those trends, she ddidon't think so. | do &hink the CTE classeshould be changed
just to accommodate moveomen. | think the wometaking STEM coursesaretrying to do
what they want to do. They'll be more noticed.
Gwen

Gwen(pseudonymyvas a graduating senior @reenHigh School (Pseudonym) in
Central Virginia andattended the Blue Career and Technicalt@efiPseudonym) for a twyear
program of study focusing on Mechanical and Architectural Drafting, in which she earned
completer status. She is from Maryland, butdiveth her mother, whevas a teacher in the

sane school division she attezddl Her fathepassed awawhen Gwen was in the ninth grade

Althoughshewas of fi ci ally enroll ed at Bl ue High Schq

alternative school due to the depression and anxiety she expersdtecéde r f at her 6 s
was on thénonor roll during her Junior and Senior years and enrolled in reudtijvanced
placementlasses in addition to her CTE program of study. Not oil\ske work part time as

an assistant manager at a restaurant, budlsbesolunteexdin a child support program for those

with parents in hospice, explaining shd g obecuse | knowvhen Iwas going through it, it

de

-

C
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was hard for an adult to talk to me abouiatause, likeheycart know how Ifeei f t hey 6r e
forty or somethingd The Career and Technical Center where she atHmall extensive auto
service and buildingades programs, and in describing her first impression upon arriving for her
program of st ud wassdiveus becaade efdny sodiabidatyx Andthefirsi
thing | noticed when | came here walet of redneck med. Gwen was unothgrue amor
participants in that she clarified she does not like social mel@iagrandfather was an
architectur al engi ne e hewasalwhys mdiecause herhad theeb e s har
girls. He never had any boys and back then, the guys do thisfkihithg, when | told him | was
interested in drafting, he was lik#h, finally!6 o
Heather

Heather (pseudonymias a graduating senior at Yellow Higchool (Pseudonym) in
Central Virginia and attended the Blue Career and Technical Center (Pseudonym) fgearwo
program of study focusing on Mechanical and Architectural Drafting, in which she earned
completer statsl Shewvasinthe s c h o o | @and all four gears of gigbchool andstatel
that most of her close frienggere those she laknown throughout high school and also
participate in band. Heather mentioned that shd h#eadership position in band, and that she
alsowas o n h e swinsteamldeathed gas the only female in the class at the beginning of
her first year, and when asked why she thought so few female studeitipatattin
technologyp ased pr ogr a ms |Idonft knew ifiadbtyof fentales ae anterdsted in
those types of things. | feel like thahd maybe it's just the stereotypical person would not be a
female,so it deters them I gueés. A's  anationothatfaipassion for drafting and architecture
played a role in her selecting to follow that path in CHEathemwas one of only a few

participants who plaredto pursue an interior architecture or compatieled design program at
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the college levelThese are programs that akegtwith her CTE training and awuld allow her to
get a head start as a resultlu# credential she earned in the course.
Isabella

Isabella(pseudonymjvasa graduating senior at Blue High School (Pseudonym) in
Central Virgina and attended the Blue Career and Technical Center (Pseudonyus) &ore
year Yet, in that time sh&vasable to finish dwo-year program of study focusing on
Mechanical and Architectural Drafting, in which she earned completer dtshsllawas
emolledi n the divisionds Commonweal th Governoros
but left the progranafter the first year, although shentinued to excel in both honors and
advanced placemenbursesShewas onthe school soccer and swim team all four years of high
school, andvas in the National Honor Societiational Technical Honor Societylath Hanor
Society,Science Honor Society, History Honor Society, and English Honor Sodiiie
Isabellaexceled irseveralpursuits both academically and in extracurricular activitidgen
asked to describe her fondest memory of technology usegsiext

I'd probably say it had to be this year when | learned how to use Autd€éduse it's

the first time | really f# like I'm good at something. | can really do this. | fit in here. I'm

just a really goodif and| understood everything we were doing. likeanjoyed it. It's

the first time I've actually been excitamldo something on the computer.
She descrileherself as being very shy amatroverted butvas excited to share the extent to
which she and the drafting instructor went in order to conviecenother to allow her to take
the CTE programofstudf.h e dr af t i n g wasisabdlld seacheoat Blug Highi f e
Schoo| and after meeting her at an open hotise drafting instructarecruited heto take the

course and provided her tekacouagementndresources to earn completer standg an
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AutoCAD credentialn just one yearDrafting ard architecturaveredefinitely a part of her
college and career plans.
Lyra

Lyra (pseudonymyvas a graduating senior at Orange High School (Pseudonym) in
Central Virginia and attended the Blue Career and Technical Center (Pseudonym) fgearwo
programof study focusing on Mechanical and Architectural Drafting, in which she earned
completer statusshe was born in Hawaii, and lived in Japan for sevansyim Texas, and
Central Virginia, and explained t hiavilmgovi ng wa
spent most of hezarly school years in Japan, when she moved tbited Stateshe took
some English remediation coursesrder to catch upn grammar, butvas then enrolled in
advanced anddvanced placemenburses throughout her high schgears.Lyra played soccer
for her school all four yearsvas inthe school orchestra and spirit club, and took dwadting
courses at Orange High Schoefore taking the credentialing CTE courses aCheeer and
Technical CentelShe stated that st@ped to pursue a career interior design and plaredto
take college courses relatedat@hitectural drawing and interior desi@he wasery insighful
in terms of how CTE trainingothbuilt upon skills learned prior to program enrollment and
helped develop skills thatvould be needed for college and a caregplaining

In my sophomore year, | got AutoCAD certified, and then | learned to use AoCA

here. Spmy first yearat the Career & @chnical Centewe relearned everything that |

already learned, but it was moredepth. There were things that | already knew, but at

the same time, there were things that | was still learning, like corpotaattasds, and

just everything you would exgtin a careeon aday-to-day basis
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Table 1
Summary of Participant Demographics

Participant High School(Year) CTE Center? Completer? Program of Study

Alice Blue (Senior) Yes Yes Radio/TV Broadcasting
Katherine  Orange (Senior) Yes Yes Radio/TV Broadcasting
Betty Green Grad, 3yrs) No Yes Cyber/IT Fundamentals
Chloe Green (Grad3yrs) No Yes Cyber/IT Fundamentals
Jasmine Purple (Senior) No Yes Cyber/IT Fundamentals
Darwin Red Grad, 3rs) No Yes Drafting/ CAD
Elouise Red (Senior) No Yes Drafting/CAD
Frankie Red (Senior) No Yes Drafting/CAD
Gwen Green (Serar) Yes Yes Drafting/CAD
Heather Yellow (Senior) Yes Yes Drafting/CAD
Isabella Blue (Senior) Yes Yes Drafting/CAD
Lyra Orange(Senior) Yes Yes Drafting/CAD
Results

The purpose of this phenomenological stua@g to understand and describe the
experiences of female studentsondarned completer status in a technolbgged CE program
of study in Central VirginiaResults were deriveafter an indepth analysis ahe transcribed
text fromfaceto-faceinterviews with 12 participantghe contentvithin theelectronic
discussion boartesponses from 11 of the original 12 papants andthe images and caption
textanalyzedn photo essay submissions fr@wof the original 12 participants.

| utilized horizonalization practices (Creswell, 2013) by organgitive significant
statementérom all three research instrumeimto segments of meaning and initially giving
every significant statement equal value in considering its contribution to the overall description
of the participant sodof medniagremaerged (Lrpsevelli2@lB)cwhich Cl u st
establisked preliminary hemesThe preliminary themes weoenfirmed by triangulation of the
data from across all three research instrumatiitzing NVivo coding software to establish

overlapping codes thatd been derived froimterview statement, discussion board responses,
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and the images and accompany@agtions from the photo essays submittedhgyresearch
participants.
Themes

Thethreeoverarching themes that emerged regartiegexperiences of ferigastudents
who earned completer status in a technolbgyed CTE progm of study in Central Virginiare
as follows:(a) instructor influence on program and participant ga@lsthe impact of
collaboration and (c) guidance angdupport focusedn the individualThesethreethemes
describe the shared experiencefeafiakes who persisted in a technolelggised CTE program of
study and earned completer status in Central Virginia.

Theme development was a process involving the use of a qualiege@ ch software
program called NVivo, which allowed me to go through eveaaggcript, discussion board post,
and photo essay image and select phrases and comments that represented a deep, rich portrayal
of participant experiences. These were then suizethwith codes, such as those that are listed
in the horizonalization sectiasf Table 2 on the following pag®ore than 50 codes were
initially assigned to a collection of 1,055 descriptiarsithe horizonalization process revealed
the 22 codes in thable to bénighly significart. This significance was determinatilizing
Braun and Cl a rskep mocds2fd Bobizpnalzatid®pecifically, these 22 codes
could be observed to apply to multiple participantsultiple instruments or theyere shared
by any individual research participant while atex@urring in all thee research instruments.
Codes, clusters, and themes in table 2 on the following page have been listed in no particular

order.
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Table2
Analysis of Raw Data frommterviews, Discussion Board, and Photo Essays

Overarching Themes

Instructor influence onrpgram and participant goals
The impact of ollaboration
Guidance andupport focusedn the individua

Clusters of Meaning

Environment school CTE Importance

Environment friends Few females

Environment- home and family = Guidanceand recruitment

Career or college prep Technology Tools

Collaboration and support Instructor Impact

Code forizonalization of the Interviews, Discussion Board, and PhotEssays
Careerprep CTE importance Competition

College prep POS Guidance Games/gaming
Collaborate Few or only female Frequency of use
Supportor encouragement Technology use Handson learning
School environment Passion for the topic Age ofuse

Instructor importance Communication Creativity/problem solving
Friends Hard work

Home and family Reputation of gender roles

Instructor Influence on Program and Participant Goals

This was the first theme thbhitdentifiedin this studyand itprovidedanswers tdhe
centralresearh questiorand each of ththreesubquestionsCompelling commentarfrom
participant responses related to the wanstruct
noted ininterview responses, discussion board posts, and withirmagery and captions from
photo essays submitted by the participahkés influencen many cases began before the
participants even experienced their first day of instruction, mehy commentig on how the
instructors either made an impact on them during open housdiser recruitment outreach
programslsabellashared how she meehinstructoy who was the spouse of one of her high

school teachers, ah open house where the instructoeld to her speak about the things she
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enjoyed doing and based on their discussion he effectively recruited her into the program
| was still tiying to convincdmy mother]to let me cométo the Career and Technical
CenterflHe r mo t h eYou dorthedd tohde thisTHis is not gonna help you at
all.o She insisted Ndj | really want to do itl really wanted tdtake this class] out tBen
[the instructorfalked to my mom and | when we catoeopen houseand she finally got
on board.

Isabella wehon toexplain how the handsn nature of the coursamdthe applicability of a

careettraining course taareer skills was all tied to the gance and support provided by the

instructor saying
It's a lot more redlife. Say in math, | sit down at asleall day and we listen to the
teacher and we take notesQiE, we're actually making or doing something and it's
more like a workplace. Waen't confined to just sit at our desk. We don't just have to sit
down the whole time. We're allowed to go antéract with our peers and get their
opinion on what we're making and do. Every dayinstructorshakes our hand when we
walk in the doorHe'salwaysgetting us ready to do things that we're actually going to
have to do in life. We won't just walkito a room and be quiet, we'reiigg towalk into a
room, greet someone, say hello, and see our peers.

Frankieagreed that her instructor was the keyer enrolling in her program of study, sharing

fiThat is where | heard about the program, ffamg instructor]. And going into open house, | got

to talk to[the instructofand learned that he hadtually graduated with my dadlasmine

commented on v she was attending an open house and one of the instructors for an embedded

technologybased CTE programpproached her aredh knewithafthe instructorjwanted me to

do it becauseafter shantroduced herseklind talked to me a little bit she wide 6reah, you
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shoulddothis® and so she s orOncemthedassclasmingd evdnmree f or
specific commentary on the impact of her instructor, saying

My overall experience in my CTE program has been awesome. The teacher has really

taudht us a lot of things and helped us a lot to prepare for our certifications. We do a lot

of fun games andctivities. My teacher has also done a lot of promoting for girls in the
cyber field.
In this particular program, the instructor is part of a netvaedieachers across the division who
oversee a program call&irls Go Cyberstart, which not only is intended to develop
cybersecurity skills but also to allow the participants to showcase #kdks in a competitive
environment that has localtate, regnal, and national contests. These instructors are not paid to
oversee the program, and a tremendous amoumefoutside of school hours is required by
both the instructesponsor and thearticipants.

Darwin, Elouise, Frankieand Isabella abshaed anecdoteelated to instruct@rbeing
willing to work to not only make thprogramas relevant and meaningful as possible, but to go
above and beyond to make sgtedents had every resource and opportunity to suckszdxtlla,
whomanaged to completetwoyear POS in just one year, said

| felt the CTE teachers were a bit more invedtin their studenfsuccessRight from the

beginning | got the oren-one help | needed to succeaddmy teacher was even

willing to stay after school and spend bisn personal time to help me catch up

[My instructor]was always there. So, if | didnvant peace and quiet, then diam to

talk to.It was an area to workand that was really néc I've told a lot of my peers that my

drafting experience was alwayg/favorite because the rest of my high school

experience felt like busywork. It wasattually getting me somewhere and it required
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working onthings | didn't enjoy and things | didn't want to do. But the CTE classroom is
things that | could see the resubf Your job is going to be like a CTE classroom. And
so, | found that very benefa to my experieoe.
The overall intent of CTE is tieach a specific set of skills that translate into workplace
readiness right out of high school, and also incledésskills such as customer service, etiquette
and proper speech, and a host of ofitefessionalism and job skill®ught after in industry. Be
that as it may, many of thgarticipants had no intention of pursuing careers in their specific area
of CTE trining. They were nonetheless impressethieylengths to which their instructors
would go to impart those essential elements of professiondtikiise explained
Drafting has taught me about the importance of deadlines and that it is okay to check with
the instructor (or employer) about how | am doing on the assignment and that | do not
need to be afraid to ask questions about how to do something if | am comiesad
my teacher and some of my classmates went to volunteer at this home builders
assocation event, and we all had a lot of fun together and became better friends. We also
learned more about the different careers available to us because of the class we take.
When Chloewho had graduated from her program 3 years prior to the inteavidsimilarly
described her former instructor as both a friend and peer, wastaskeduch of her success in
her current job she would contri bhlweretot o her
guantify, Id say maybe 80%. Just the soft skillgri@nghow to do a handshake, how to
interview with people, just the job readiness skills that they prepthadhey teacl.
This theme binstructor influence on program and participant goals through developing
professionalism and communication skillas eboed by Gwen, whalso mentioned thdter

instructor specifically encouraged that critical tranffem instructor dependence to peer
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collaboration She explained it this way:
[My instructorjcommunicates with everyone well enough so évatryone is inlcided
and everyone justwe have to talk to each oth&eally. | mean, sometimes he'll leave
thelab on purposand go to his officand be likedf you have any questions, ask
someone elsé.

Photo essays submitted by participants were flooded witbeseelatedio instructor

encouragement and developmenpuaifessionalism, as can be seefigure 1,below.

Figure 1
ImagesTakenfrom Participant Photo Essay Submissions
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Darwin Elouise

My teacher very calmly and patiently working though it with me

Captions added by the participarttelstered the idea of instructor influence gmogram and participant
goals, but in many cases the images chosen by the participants fpakemselves.
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While many of the participanttated that they ldano plan to enter the field for which
they were being specifically trained in thpiogram of study, others definitely plan to pursue
their chosen CTE career patlyra explained
In mysophomore year, | got AutoCAD certified, and then | learned to useCAD
here. So yeah, my first year[tie CTE Center]we relearned everything that | already
learned, but it was more-ttepth. There were things that | already knew, but at the same
time, there were things that | was still learnitigt [the instruair] made sure we were all
familiar with, like corporate standards, ajust everything you would expeat a career
She also commented on hower instructor focused on developing those baseline professionalism
skills, andalso pushed her to collaborateoirder to experience succeShe said
When you actually hear ttessignment, thehallenge at first, it's kind of likéWait,
what are we ding? But then ore you actually do it, and you hathee teacher helping
you, andsomeone else helping ybecasethey might understand more than you, it's
pretty easy. And it'severlike, AOh, you did it wrong, you failéd You have chances to
redeem yourself and get better at that challenge and complete it to the best of your ability.
More than50 codes were dvan fromthe participant data, and these wgreuped into 10
clusters of meanind=rom those clusters, thestrudor influence on program and participant
goalsthemecan be tied to the school environment itsl§ implicit college and career prep that
is a goal of every CTE program and program instryat@deling and encouraging collaboration
and providing suppofbr students within and beyond theogram of studythe importance of
CTE as a resource for high school studesdslressing the dispropatiately low number of
females participating in technolodpased CTE prograntd study, guidance and recruitment,

andthe use andpplication of technology toal8Vith that said, one of the most poignant
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elements of an instruct@mfluence on program arphrticipant goals is something theattends
far beyond classroom instruction, and even beyond supporting andspgestracurricular
activities which may or may not involve extra paye fact that after students have completed
their progrars of study hey maintain relationships with theéirstructors is very telling in terms
of the life impact these programs amgdtructors have on CT&udentsDarwin, who graduated
from her program three years prior to participating in this resesadadh

| kind of bonded with more of my peeas we wergrowing inourtrack, so | would

bond with all those students who are mioterested irthe topic But, | alsobonded a lot

with my instructor We now consider ourselvés bereally best friends for four years.
The Impact of Collaboration

Anotherthemewhich emerged fromanalysis of the data this studyinvolved the
par t i @ergemiontofdhe impact of collaboration in their CTE learning environrDea
related to this theme spannaatles and clusters of mr@ng that will help to answeo the
central research question, and each of the 3jsektionsParticipant responses related to the
impact of collaboratiomnvasfoundint h e p a r ihtérview esponses, discussion board
posts, and within the imageand captions frorthe photo essays.

As | listened to the interviews and poured through the trgntigors anddiscussion board
post s, |l was struck by just how fangélpwment | y t h
frequently t he iedpeved and espetidilyotxamples ofjarmpepdrticipation.
Regardless of whether it was an educatigame or for recreation, the particip@asscriptions
of the activitywereoften phrased in terms that emphasiaembnnection or collaboration of
somes or t . For instance, Jasmine desclwouded her f

alwaysplay video games with my older sisteandwhen Lyra discussed how often and when



she used technol ogy

draw, entertain myself when | spend hours inside, and to conitadhe p@ple in my life that |

care aboub Indeed, thd?owerPointsharedoy the participants in their photo essays are filled

d lwse itenhgology totfigdgarnatzoh, writea vy

with collaborative imagery, as can be eb&d in Figure 2, below.

Figure 2

Images Taken from Participant Photo EsSajpmissions
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Isabella
Perception of the Professional Environment in the
CTE Classroom
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our peers before going higher up.
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Not only do the slides from the photo essays dgg@ople in collaborative environments,

but thecaptions are distinct in pointing otlte positive impact of collaborative activity.

D a r wimagé goes so far as $pecify that while one peer is laughing at the lopsided house in

her col ARdegguleérs iICnt ent ,ios astdi IDlariwfi mi erhdlsye an
reflected her sentimenh | oeds i mage focuses on the profess
environment, highlighting t he supealseear itoliast, oi tah e
Lyrabs i mage p o i nwhik stadentstinther progchra eamé fiom tifferent places
connections were still able to be made.

Phraseswsukhngst dget her, 06 Asol @bebpobhems
anot her , 0 fis haionisn go iadneda sfi caonodp eqruadtishtcambefound gr o u p
in the participant captiorsmphasize the impact tiis collaboration themestill, the interviews
and discussion board postie chocked full of even more examplesr instance, Isabelkhared
that her fondest memory MMOdecWinbhomy fusiagmredsv
is an acronym thas used to describeMassivel Multiplayer Online gamedsabella explained

| use technology daily. Like many of mggrs | wake up every morningause my

phone to check various types of social media. Before this weird pandemic stage of life |

used to use technology evetgy at school from AutoCAD to emailing teachdts

helped me keep in touch with my school family even when | wasn't with tredsn use

my phone daily to keep in contact with friends. Many of my friends have graduated from

high school already so my phone throlgitetime and\Mlessage is essential foerto

keep in contact with them and keep those relationships strong (whig$ kkechappy).

That positive feeling which is derived from working with and helping others naagd by more

than one other participant. Katherited the benefits of collaboriain and the importance of her
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CTE program of study directly together when sh&lfil am very thankful for the knowledge |
have obtained in both of MYTE classes. | am all the time helpingworkers with their
computer/network issues at work, and it nsakee feel good about myseélflice took the same
program of study as Katheg, and she e f | e c t e gbt rdalty eloses witle thefivideo
production kids. I'm still planning to hang out wittema f t er we gr aduate. O
A fiyou put enouglipeoplein a room together and tell them to make stuff, they're basicalihggoi
to become friends. That's just how people work. If you work together, you generally develop
some sense of camaradevieater in the interview, she excitedly shared how fulfglit was to
be a part of thatollaborative support structure in her CTRIs®:
It's a thing you can do in Premiere or mgklimera. | don't everemembemhat it's
called but | figured it out, and then people would just come ask me how to do it, and it
was extremely satisfying because I'm lik@h, yeaho And then | just dtkedthree
buttons, and it's likejHere's how you do @.And they're likefiOh, thanks 0
Working cdlaboratively to come up with solutions to a problemassomething that comes
naturally to everyonebut thebendit of learning to work collaborativglcanshow reward$ong
after a CTE program of study hesded. Betty shared her experience with gagjng
| like structure a lot and | feel like all these computer projects had no structure but that's
how it supposed to be if I'm not thinkiadpoutit wrong but in general it's a struggle for
me whenever | get any creativity, artsy projects where & lzavo instructions dgust
had towork with the other students in classcome up witha solution That was for me
the hardest but | think that expemicehas been something | took with me to college and
into my joh | don't think that was a bad thifigy me to experiencat all.

Teamwork can also be a benefit in competitive environmeé&ttsiiseshared

Al
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Since my best friend and | compete as partmesslditive manufacturing for SkillsUSA,
we get the opportunity to use our creativity to comevitp original designs for problems
given in the competitions and then get to see tBen8odeled part-® printed and
functional as we intended it to be, whishvery satisfactory and very fun.
The result otompetitive collaboration is the sort of thimgindustry that allows for companies
to secure contractbut in the high school CTE environme@areer and Technical Student
Organizations (CTSOs) such asIBKJSA and Future Business Leaders of Ame(i€BLA)
allow CTE students to hone their competitive edge, while working with others to reach their
goalsEl oui seds Skill sUSAppandeeronFhankpartner 6s
anecdote:
Lag year, at our district competition, we had three weekstapbete our design or
decide what we wanted to do but neither of us could do it in the first two weeks. So, on
the third week, we came in every morning at six o'clock and did not go home 0@til 5:
PM. And we worked on it all week and we did everythingweated to do with it. We
only printed about two times and the last print was perfect. Everything we wanted from
it, we had to sand it a little bit and we won first place at Districts. It allyosked very
well, like, both of us working together and hgiable to do this wiih the time we were
given.Drafting has taught me about the importance of deadlines and that it is okay to
check with the instructor (or employer) about how | am doing erasisignment and that
| do not need to be afraid to ask gimss about how to do something if | am confused.
So, this pair proved that the impact of collaboration for them drew them closer together as
friends and peers and allowed them to reach a mguadlwhile meeting a critical deadline.

Being in a class ith otherpeoplewho have a real interest in the topic is another benefit
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of the CTE environment which can helpniotivate students to work togeth8uccinctly,
drafting studenGwensummedhatu p i n w@shbgingrindghe éilgssrooms where we're all
focused on doing the same thilng. D a r gradwuate fram a drafting program at a different
school with a different instructor, was struckhoyw beneficial it was to be a part of such a
focused éarning environmenghe explained
It wastherethat| sawthe extent of cooperation that humans are truly capable of. Older
students would help younger students, people would be screaming at monitors while
others are making a print order to follow. ItsMaeautifully controlled chaos that brought
me a lot of joyat the end of the yedrfound it really easy to navigate among work
minded people because it's an atmosphere that you know you're there to get work done.
And so, you just sit down and work, apeople will come up and ask yguestionsand
you go and dsthem questions. It's a really easy collaboration experience for everyone in
our program. Yes, it was just really easy to navigate that.
When askedio give a specific example of herost deiining moment from her CTE program of
study, Darwin said
| worked on a project to build an amphitheater. It waballengeand working on that
project is probably my proudest accomplishment because it's actually built now. So, I'm
super excited about it. | had draw on the things | had learned in class with my
instructor and myriends, andhenl had towork with people in the industry. | had to
work with these contractors, all of that. So, | really got a full experigkmoe | think that
is probably my prodest moment in the CTE program is buildimgrking ona project in
the communitythat actually gobuilt.

All the participants shared anecdotesludedphoto essay imagery, aorentioned something
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about their CTE program experience that involved collalmrand working with others'he
impact of collaborabn theme was woven through clusters of meattiag) dealt with the school
environment, friends, home and famibgreer and college preparation, CTE importance, and
instructor impactBy working with teir program instructors and class petrs,CTE progam
participants in this study gained invaluable experiemchow to work with others to meet goals
and develop collaborative relationships even within a competitive sdd@mgin explained how
thiswas an experience thags uniqudo her CTE pogram of studyn comparison to hezore
classes at her high school
A lot of times it feels like something will challenge you in math, and you'll think it's like,
"Oh, my goodness, this is impossidi@.mewer going to be able tdo thisb But in
drafting there seems to always be another way to comeTtetinstructor? WIl, he can
helpyou. Your classmates can help you, A lot of the times in other environments, it's
only the one teacher that can help yma sudentgustaren't going to be able teach
you. But[in CTE] I think that happens lot.
This section started with my observation of how | was struck by just how frequently the
participants used the word Af coulébetondiathel how f
data from all three research instrumeAis.answerfrom Lyra that foundto be frustratingly
brief at the timgeallysunsitallupi n t er ms of the participantsd
collaboration in a CTE program of stud¢hen she was askedt&ll me abouher fondest
memory from her CTE experiencghe simp} replied fithe two years that | spent with my friends
inmy CTE clas®
Guidance andSupport focusedon the Individual

One of the unique aspects of CiBEhat it fdls into a categorycalledelectivecoursesas
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opposed to the core classdsnath, science, history, and language. dittés means gidents are
given the chance to consider what really interests them when signing up for a CTE program of
study.The partigpants of this study made it clear that, while each agree that theréaniwer
females in their technologyased program of study, they enjoyed their course and appreciated
the content becaustewas relevant to them as an individuBherefore, thehteme that gidance
andsupport focusedn the individualvas one that emergéam the interviews, discussion
board responses, andry powerfully fromtheimagery and captions in the photo ess&ata
provingthis themeprovides answes to the central reearch questionsavell as thesub-questions
related tahep a r t i @Xppiencetwighé@ technology a s ed pr ogrsaamlaodd st udi ¢
learning environmest
Getting the lock cylinder dearning to engage is a procedsich requiresfinding a key
to align all the tumblerghat are unique to every learner. There is no mastefor passion in
learning.Gwen graduated with completer statusiiohitectural and mechanical drafting, amd
the discussion boarhe recalled the first time she saw thafting lab during an open house
tour:
I'll play Tetris on my 198&ameBoy until three in the morning. Just shapes always kind
of got my attentionand when you brought me in that classroom, | understood what was
going on. | was like, "Shaaaapesltve shape®
Katherine who started making videeghen she was 10 years old expressed feeling lucky that
she knew what she wanted to do with her, bfied she said
Before the summer of eighth grade when you do all your freshman orientation stuff |
cameto this open house and | came in and | wialsadbeen interested in video

production stuff. | think that's the only class | looked at and | thought it was pretty cool.
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When | first walked in | was like, "Wow, | get to use like all this equipnagaistuf.o |
wanted to do something in the film industrydebeing able to take a class in school about
thatwas exciting
These pograms of study alignedwitha c h parti ci pant 6 sanditmaivasue s ki |
an impetus for succedsyra commented
I've always been into designing buildings, and how a building would lookiikeg, that's
a really cool building. How did they think of that? How théymake that work to where
it looks beautiful and it's functional at the same ticlejuess that's alays been
something that I've been interested in, and abstract and geometric shapes have always
been my favorite, so just finding that career path, and then going inteabia great fit.
Frankieemphasized how great a ditafting was for her asell, andreflected
| took Drafting One my freshman year. In Drafting One, | really liked it. | guess, | am a
really detailed oriented person, so doing drafting is hamgsanual, like drafting on the
drawing board. | really liked the attentibordetailand how pecific. Wherethe lines
needed to be? How dark they needed to be? And, how detailed they needed to be in order
to be a good drawing? | like doing thahd my dad knew that | would be really good for
this class because of what I like doingkklidrawingand visualizing things. Yeah.
Whenthe participants of this study foutltemselves in a course that follegithe line of their
own interests, andere surrounded by othersith similar interestsit was a lifechanging event
for many of tem Darwin, a participant who had been out of high school for three yeams
simply recalledithat was one part | liked. It was people who wanted to be timeneath and
language arts classes, it's a lot of people who don't want to be there butt#kayy&because

it 6s a ro&hg ideahat makimgtechnologpased programs of study a requirement like
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math orhistory just to increase female enrollment dad sit well with Radio andTlelevision
BroadcastingompleterAlice. She said
Women going int@a STEMfield to just to have morevomen does not benefit herself.
She is the one who has to stand up and declare her value to people who are certain she
does not have iGhe is the one who has to claw herself up every mourghais theone
whowill haveto stand in a room full of men, every day, for 40 ye@h& only way it can
benefit herself is if she genuinely enjoys the wdilyou want more women to work in a
field, expose as many women as possible to that work, and some of ihbavey a
passonfor it.
Given the importancef ensuring that guidance and support focus on the individual, and
consideringhat all of the participants expresdbdt their programs of study were impactful
because they were related to their uniqudssiitd interestd was curious to find out what
suggestions they might have for increasing female participation in techrudsgg programs of
study.When Elouise was asked what specific guidance she was given prior to enrolling in
drafting, she admitted don't reallyknow if | had guidance to take the course. For me it was just
somethinghatsounad enjoyabled She suggested
More representation of females in CTE programs will help to increase participation. If
other females see females engagingadds such as masy or drafting, they might
think to themselvegthat person can do that trade and | think that trade looks interesting,
so maybe | will give it a try Bemales are so often stereotyped as the type of people who
would only be in cosmetolgg or culinary,but | am a female in drafting and | am
enjoying it a lot. My best friend is also in drafting and she and | excel greatly in the class

because of our determination to do our work correctly and efficiently. We both competed
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in additive manufeturing (3-D Printing) last year as well as this year and we were the
youngest team in additive manufacturing to make it to nationals from our sahdele
were an algirl team. So overall, | just think that increasing female participation can
come from setting an exaoe of greatness and success in the class to draw more students
in wishing to discover passions they did not know they had.

Isabelladisagreed, and suggested that perhaps hatilegst an introductory technolebpsed

course that was requiréar all students could be the answer
| think that high schools should have a basa@hnologyclass as a requirement for
graduation,po at | east for an advanced dipl oma.
more about computers until the topic was introducedyrprogramming class, so | think
if people are required to be introduced to it, more students, including females, would be
interested in | earning more by taking a

and age, there are many women in our tguwho are deterred from a career field or a

program of study-dpmshabedausté tmégodémal €r ul

somet hing, they wil!/l pur sue it dghejcandmmy opi

A

whateveraboycanddlt 6 s sil mplhy ppeopl e of any gender

interested in at a younger agspecially mce technology might not be sething many

girls initially think of.
Thistype of requirement has been tried in many school divisions and has been met with mixed
successCybersecurity program graduate Chloe sharedalfeving:

When | was in middle school, there was a big push fts tp join STEM and so the

school made classes (ed, to be clear) go during the free period of the day filree

periodb was abat 40 minutes, maybe motie,the day where students would have a
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study hall forpartof the time then go to "CORE" wherdeacher of one of the core
subjects would do some enriokntactivities or projects with students outside of
lecturing. COREtime wa sometimes spent with IT staff as well as math and science
teachers for a STEM day. During this time, students would boiiidts with Lego pieces
and try to program the robots to do things like clean up oil spills or move biduse
tasks were usuallgupposed to simulate natural disasterhingsimpactirg
environmental changes. | found programming incredibigllenging frustrating might
be a better word here since it has a negative connotadiwch building the robots boring,
so in high schodl thought | wouldn't like computer classes. | figured we'd be doing the
same things and | didn't like it then, Iswouldn't like it later.The experience has made
me biased against STEM encouragements because | wasn't interested in it, but | know
now thatthat is not all that STEM is. | think if a variety of activities showing how broad
the field is could be made,ntight be better.
In the endhen, perhapa A ST EM A c is notthe tvay to[g@Opemn house events at high
schools and career and tewah centers have been a common method of getting potential
participants antheir parents to see what kind of grams are available. During these open
houses, teachers often get just a few minuteshare a little bit abowthat their course has to
offer. More than one patrticipaoffered the idea thdhese events could be put to better use by
having the instructostep backKatherines u g g etalking td ferfiales whtook STEM course
and howtheyhelped them in past or current jobs. Talk about tlits $key have learned and
how those skills have helped them or could help them in future careers.
Drafting andCAD senior,Heathey commented

When the schools present and talk abouE @F the first time it might be beneficial if a
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female student asne ofthefemale administratrscould be there to talk about it and

make sure it's clear that women are accepted in any class by all the teachers.
Frankie agreedexplaining:

It may promote more girls to see that they can do whatever they set theirtonamib

persuade them to try sotheng they may not have been previously considering. In

addition, if while a certain class is being promoted, it might be a good influence to share
previous successful women in that field to show that it is possible for wtordo just as
well, if not beter, than men to do the same jobs.

She then brought theonversation right back to the imperative that any such guidance and

support for a prograrwould only be effective if it struck a chord with the individealdent

herslf, adding

| like the idea angbride in being able to work my way to being the best, having the same

fair opportunitiesWhile events like thainay persuade some to join the classes, wibuld

be for the wrong reaso®3 heymightjoin for the benefits, ridor their passion in that
field.

Turningto the photo essays, | was interested tgs&tevhat the imagery reflected in
termsoft he parti ci p ahesuppdrtspuetutbhey experiemaed while participating
in their CTE program of studfach of the participants earned completer status inphagram
of study, and therefore they had each experienced sutmessd,10 of the 12 participants had
taken advanced courses or attended the Commdinviea G o v e r n,safrénsthisoohod o |
exceptional studentdid the images and captioimsthe photo essays confirtine theme that

guidance andupport focusedn the individual to be effecti?See Figure ®n the following

page
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Figure 3

Images Taken from Participant Photo EsSapmissions

Chloe Isabella

Perception of Support Structure During and After
Participating in CTE Program of Study

lincluded a picture of a teacher assisting a
st part of

dent on a computer. Th

support structure during my CTE class

career and techni

my experience fe
snment and we

awork en

o when | ne
ad to do with

available for me

A girl falling down a rabbit hole vilth Somsething whet
Before connecting with others who enjoy academics or something else
the same things

Elouise Katherine

HEY THERE SON

Sharing ideas and questions with
teammates can be a big help.

LOOKS LIKEYOU,COULD USE A" 2
1 But, sometimes you will work better on

“A"n your own, with your own ideas and

All of the students and our teacher love opinions.
Star Wars, so during work blocks Star
Wars is a constant topic of interest,
along with painfully punny jokes

The bonds | have formed here are stronger
than some others | have. | think this is
because a sense of belonging and common
interests CTE classes provide.

Chl oebds i mage f previngsehemedcollabmnatore whienalstitting

on that critical element of the individyand Isabella tied the instructofluence theme into her
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support struetre imagery while also indicating that the support structure addressed her unique
needsHeather specificalljocused on how the program supported her by allowing her to be
creative and Darwin just flat outharesher perception that her independence was key.

It is unclear just what kind of recruitment program is most effegtiven it comes to
increasing female participation in technoldggsed programs of study. Some participdrad a
prior relationship with th instructoy and some were directly recruited based on known skillsets
that were relevant to the cour&ame came upon the course during an open house, seeing the
potentialfor a fit with something they enjoyed doingwere interested in as a careeri anme
knew it was a program of study they were going to pursue all &ghgtis clear is that the
participants in this study value their independence adtrilute their successsin the course
and beyond to the relatiships they built with their ingictors the collaboration they
experienced with friends and peers in the course, amkticeptiorthat the guidance and
support theyeceived was targeted to their individgalals and skills.

Research Question Responses

The research questions were an®ddahrough one or more of the three therdestified
throughanalysis ofparticipant responses in fat@face interviewsdiscussion board responses,
and the captions and imagery depicted in photo es§hgshreeoverarching themes that
emerged regamg the experiences of female students who earned completer status in a
technologybased CTE program of study in Central Virginia are as follows: (a) instructor
influence on program and participant goals; (b) the impiecbllaboration and (c)guidance ad
support focusedn the individualThefollowing research questions were explored:

Central Research QuestionHow do female high schostudens who earned CTE

completer status in Virginia describe their experiencestecthnologybased POS?
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Sub-Quedion 1: How do participants describe the social environment as females
participating in a technologgased POS?
Sub-Question 2 How do participants describe the learning environment as females
participating in aechnologybased POS?
Sub-Queston3Howdo participants describe the educ:
participation in a technologgased PO3
The Central Research Question expldtesiexperiences démalehigh schooktudents
who earnedompleter status in Virginie a technologybased PS. This question was answered
by all the themes which emerged in the studly participantswere influenced by their instructor
in ways that allowed them &xperience success in their pragraf study Isabellavas not the
only participant wh@ensedhewas part of a program focused meaningful learning, and she
Felt the CTE teachers were a bit more inves
beginning | got the oren-one help iheeded to succeed, and my teacher was even
willing to stay afterschool and spend his own personal time to help me catch up.
Not only did theparticipants describe a connection with their instructor, but the impact of peer
collaboration was highlighted interview responses, discussion board posts, and powerfully
illustrated inthe photo essays. These participants experienced success because they felt they
were part of somethingzach participant alssensed the something they were a pamdtided
a sysem of guidance and support tleaknowledged theindividual skills andgoals.
Subquestionone focused on how the participants describedsocial environment as
females participating in a technolefggsed program of study. Whigdl of the participants
commented on being either the only female in their dassme of only a few femaletheir

description of the social environment focusadely on the sense of collaborationythe
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experienced working with students who had similar goals and intdPbstses such as

Awor king together , 0o urswodIlvwee ,r ® bl reerlsp aanoer gasrntot F
guestions, 0 andd gift ow@p evroatkiboorc aan be f ovhichd i n th
emphasize the impact of collaboration theMany of the participants developed relationships

with their instrutors thatrose to the level of friendship, and participants wheelypiaduated &l
commentedhat theymaintained contact with their instructor three years after gradyatiah

considered them to Heends and peerd.he instructor influence on pragn and participant
goalsalsoimpacted thesocial environment in the programsstfidy through encouraging

collaboraton and making it cleathat individual skillsivere critical elementfor group success.

It was this concern fahe individual that nurtd an environment in which the participants felt

safe experienced growth, arsditled into an environment of social professionalishich is the

true intentof the career and technical educatibearning skillshat prepare students for work

and life.

Sub-question twaconsideredhow the participants described the learning envirotiragn
females participating in a technoleggased program of study. Here, too, all three theanes
relevant to answering this questi@rafting program completer Frankie coranted

| took Drafting One my freshman year. In Drafting One, | really likedguess, | am a

really detailed oriented person, so doing drafting is hangsanual, like drafting on the

drawing board. | really liked the attentibordetail and how spefat. Wherethe lines
needed to be? How dark they needed to be? And, hoviedetia¢y needed to be in order
to be a good drawing? | like doing that.

As with the other participants in this study, Frankescribed her learning environment as

something thafocused on her individual goals and skillfie participants were unanimous i



124

identifying the collaborative, hanas learning environment in thggrograms of study as being
integral to their individual succeddowever, none of this would have been jasswere it not
for instructorswho valued the importance ofeveloping redtionships whiclallowedfor
individual students to thrive, whilsocontributing to a collaborativenvironment in which
specific program of study skills amtiaracteristicef professionalism were both prioritized.

Subquestion threeoncentrate@n how participants descriltt he educati on sys
support for their participation in a technoleggsed POSn answer to this question the
guidance andupport focusedn the ndividualtheme was the modirectly relatecand the
participants alused heir photo essays to emphasize how important the individualhvea€TE
learning environment. Fade-face interviews and discussion board padts served to
emphasize that tke participants persisted in their program of study because it was related to
specific skill or interest they had@ihere can be no better form of support than that which impacts
students well beyond the walls of ttlassroom itself. The fact that therfia@ipants placed so
much valueirt hei r i nstruct or ltese wonmefvdraueacowwagedpndov es t ha:
supported by their teachers and this played a significanirtheir persisting to earn completer
status in a technologlyased program of studarwin was not the only participant to comment
onhowheri nst r uct omftuénsedneralassgramm ¢xperience and beyobdt her words
poignantly describa | a st i H alsobomdpdaadot wittmyiinstructor We now consider
ourselvedo berealy best friends for four yeacs.

Summary

This chapter dexibed the lived experiences of 12 females who earned completer status

in a technologybased program of studyhe analysis ofesponses to questions posedaicefto-

face interviewsan electroniaiscussion board, arghoto essapromptswasused todescibe
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t he parti ci p.ahnet ovérarchirgdhemeis enmrerger regarthiegexperiences of
female students who earned completer status in a techAodésgyl CTE program of study in
Central Viginiaare as follows: (a) instructor influence on programad participant goals; (b) the
impact of collaboration; and (c) guidance anagport focusedn the individual.

The study revealed that participants were influenced by their instructor in ways that
allowed them to experience success in their progrartudy Not only did the participants
describe a connection with their instructor, but the impact of peer collaboration was highlighted
in responses from all three research instrum@&iisply put, he participants experienced success
because they felt theyere part of somethingach @rticipant commentedboutbeing either
the only female in their class or one of only a few femaleitheir description of the sociahd
educationaknvironmerd focused largely on the sense of collaboration they experienced

working with students who had similar goal s a

=}

Asol ve problems amongst ourselves, 0 hel p one

1]

comtpem and group worko can besubmitaddod i n t he ph
participantsFaceto-face interviews and discussion board posts also served to emphasize that

these participants persisted in their program of study because it was relatpediicaskill or

interest they had. The fact that the participants placed so much value in their ingtructors

influence peer collaboration, and beiegcouraged and supportasl individualsall played a

significant role intheir experience, allowing theta persst andearn completer status in a

technologybased program of study.
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CHAPTER FIVE: CONCLUSION
Overview
The purpose of this phenomenological study was to investigate how female high school
students who earned Career and Technical Edud@ibB) compléer status in a technology
based program of study (POS) in Virginia describe their experieooestemale enrollment in
technologybased CTE courses well ascience, technology, engineering, and mathematics
(STEM) courses in general is aroerning trad at the secondary level (Christensen, Knezek, &
Tyler-Wood, 2014)CTE, which vasreferred to in the previous generation as vocational
educationwastypically populated by students who were not pursuing advanced diplomas or
seekingformal college traimg. This is no longer the norm. In fact, the effectiveness of the
handson nature of CTE training and problémased learning (PBL) strategies which have been
implemented into many CTE programs now generally map to-este} industrytraining
certifications andopportunitesto bypass or secure dual enrollment credits for-jiestr college
courses (Tillman & Tillman, 2008Just avocational trainingourses ang@grogramswvere
largely responsible for contributing to the skilled gadvorkforce in thengvious generation
(Wang & King, 2008)t o d &yEocenters are being tapped by secondary education as models
for providing rigorous, authentic, handa trainingfor the digital native generation in STEM
(Van Noy, Trimble, Jenkins, Baett, & Wachen, 2016Vilorio, 2014).However these bedfits
requireparticipants to persist in the®OS through to the end.
Four research questiogsiided this study. This chapter presents a summahedey
findings followed by a discussiaelaed to theempirical and theoreticéiteratureand thar
implications Finally, thedelimitationsof this study limitations of this study,and

recommendations for future research will be discussed.
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Summary of Findings

A phenomenologal approach was useddescribe the lived experiences of 12 female
high school studentsho earned completer status in a technolbgyed PO$ CentralVirginia.
Results were derived after andepth analysis of the transcribedtteéom faceto-face
interviews with 12 participants, the content within the electronic discussion board responses
from 11 of the original 12 participants, and the images and caption text analyzed in photo essay
submissions from 8 of the original 12 pa#nts.The researcljuestions for this study were:

Central Research Question: How do female high school students who earned CTE
completer status in Virginia describe their experiences in a technblmspd POS?

SubQuestion 1: How do participants deseriine social environent as females
participating in a technologgased POS?

SubQuestion 2: How do participants describe the learning environment as females
participating in a technologgased POS?

SubQuestion 3: How do participants describe the edocati sy st e nodtheirs uppor t
participation in a technologgased POS?

After analyzingthg ar t i ci pant s6é descriptions of thei
through the research instrumentsgee themes emerged. They wgkginstructor influence on
programand participant goalgb) the impact of collaboration; and (c) guidance sungbort
focusedon the individualOne or more of the three themes answered each of the research
guestions.

Central Research QuestiorFindings
The central research question required the 12 parttsipamescribe theoverall

experience in a technolodased POSn theresponses to tHaceto-face interview questions,
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the responses to the online discussion board posts, and in the imagery and caption text of the
photo essaythe participants maderpeat ed r ef er ence t othdirbbdityi nst r u
or willingnesstopersist n t hat program of study. The instr.
instructional strategies, modeling of professionalism, and willingness to go above and beyon
madepositiveimpacts on the participantbhe participants alsdescribed collaboratioas being
not onlysomething they sought, but in the end a characteristic of the learning environment that
contributed to their succed®articipants describgarogran recruitment effortsinstructional
delivery, andhe supportheyreceived during and tar their program of study &eingfocused
on each patrticipant as an individual, whichsvaa affirmingfacet of th& shared experience.
Sub-Question OneFindings

Beyond merely describing the overall experience in a techndlaggd POS, this study
sought insights into both the social and learning environnoériésnales who persisted to earn
completer status. Suipuestionone was answered after analysis of aléaesh instruments, and
each of the themes which applied to the overall program of study experience was described by
participant responsess relates to the social environment. More than one participant described
developing a collegial or friendship relaighip with the instructomwhich contributed not only
to the overall impact the instructor had on their social environmérdlsohighlighted the
instructorsd concern f dlso,whiledis pue thatesaiptipnaaoft s as
theirexperiences included commentary on being the only or one of only a few females in the
class, there was a sense of collaboration that emerged for the participants as they worked to
overcome project challengaad prepare for rigorous industry credentialrgms.
Sub-Question Two Findings

How the participants described the learning environment in a techrbésgd POS was
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the focus of the second sgiestionand each of the three themes played a role in answering this
guestion as well. As therimary modeéof professionalism antthe individual responsibler
class instruction, the influence of the instrust@s clearly describeid interview responses,
discussion board posts, and through the imagery and captions of the photo essay submissions.
PBL enviraaments such as teewhich are encountered in a CTE classraaften depend upon a
studentés ability to work as part of a team,
collaborative activities had on their succd3sing a part of a weflunctioning group is one
thing; however,being encouraged to tap into your individual skills and interests can be a
valuablecatalystas well Research data provedathafocus on the individuaiasalsoa key
element of the learning environment.
Sub-Quesion Three Findings

The last research questiaddressetiow participants describedtiied uc at i on sy st e
supportfor their involvement in a technologyased POSnterviewquestions as well as
discussion boardnd photo essay prompts atfged to get a feel for how the formal guidance
programs irschools may havieelped to recruit and encourage their participation, and yet very
few of the participants had anything to sdoputguidance departments being involved in their
decidingto puisue a technologhased POS. Instead, here too the participants described being
recruited by and encouraged by their instructors during and beyond their classroom experiences.
More than ongarticipant actually described experiences in which their guidanaeselors
attempted to convince them to follow a different paiie time the igtructors spent getting to
know these participantand the opportunitthey hado do so in classes thadraittedly have
smaller student populationallowed professional l&tionships to develop inwhigha r t i ci pant s

individual strengths and interests were identified. Thusthi@e of guidance and support











































































