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Kitzmann, David, A. Identifying the Factors for Low Female Enrollment in Technology
Education Courses
Abstract
Career and Technical Education (CTE) and Technology Education (TE) courses have much to
offer young people. It provides them an opportunity to determine and develop their interests and
skills and learn about career options. Females benefit from these courses as well as males.
For decades, TE courses have been male dominated, with much lower female enrollment
rates across the nation. Low female enrollment is a national problem. Numerous research
studies have been conducted.
Minnetonka schools are recognized as a top-ranking school in Minnesota and nationally
acclaimed. It is also considered an affluent community. This raised the questions of what
factors lead to low female enrollment in TE and CTE courses at Minnetonka and what role the
affluence factor might have in CTE courses enrollment.
Through this research, literature review and study, it was determined that negative female
perceptions of CTE and TE exist in Minnetonka. Key areas and potential solutions have been
identified. It is hoped that this research will add to the knowledge and understanding of this
problem.
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Chapter I: Introduction
Career and Technical Education (CTE), is linked closely with Technology Education
(TE) and Vocational Education (VE). These programs have gone through many changes as they
have evolved over the years.
Technology Education (TE): is a program of study of technology designed for all
students to provide an understanding of what technology is, and how it effects our world past,
present and future. Typical courses taught fall into clusters of engineering, communications,
construction, manufacturing, power & energy and transportation. Vocational Education (VE): is
a program of study that offers a sequence of courses for preparing a student with specialized
training for jobs in industry. Its roots can be traced back to apprenticeships in Europe and
colonial America. Typical fields included are: agriculture, business, construction, industry,
manufacturing and transportation. VE is still in existence, but is evolving into CTE: a more
comprehensive program that specializes in skilled trades, applied sciences, technology and career
preparation offering both academic and career oriented courses with an emphasis on students
being college and career ready upon graduation. CTE is an umbrella term that may include
traditional courses from TE and VE as well as including courses from Family and Consumer
Science, (FACS), Business & Marketing (B/M) Agriculture Education, and Health Occupations.
Science, Technology, Engineering and Math, (STEM) is a program that combines the
academics of science and math, typically seen as general education courses, with the application
of technology and the problem – solving procedures of engineering to view the world, solve
problems and meet human needs. Courses may include applied math, science, technology and
engineering.
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Regardless of what these programs are called, they have much to offer young people.
They provides students an opportunity to experience career paths into different fields and areas
of study to determine whether they enjoy them and have natural abilities or the potential for
developing skills in these fields (Stipanovic, 2010). This in turn, helps students make more
informed decisions about their future work, many of which may be in high paying and in demand
careers. This helps young people find their place and become contributing members in our
society (Carnevale, Rose, & Hanson, 2012). CTE also offers academic, occupational and
technical skills employers want and need by providing the link between the labor market and the
needs of young people. All students should have this opportunity (Stone, 2014).
Unfortunately, all students do not take advantage of these opportunities. Female students
are not utilizing these courses to their benefit to the same degree as their male counterparts. This
study, conducted in the Minnetonka, Minnesota school district, will look at one area of CTE,
Technology Education, to explore several factors contributing to this trend. Although
Minnetonka high school enrollment data shows an almost even split between female and male
students, TE classrooms do not reflect this percentage. Male enrollment at Minnetonka high
school in TE courses averages 39% over the last ten years, while female enrollment in TE
courses averages only 6% over the same period (Minnetonka public schools, 2017). This is not
specific to Minnetonka. Across the nation, female enrollment in TE courses have historically
been below that of the males, (Tiffany-Iskander, Gore, Furse, & Bergerson, 2013).
Research and discussions into why this is the case has gone on for years. A review of
literature identifies many possible reasons or causes. Female perceptions of TE and the
demographics of the community are two of the areas this study will focus on.
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Several categories were prominently identified that fall under perceptions and include:
gender stereotypes, who TE is designed to serve and self-concept/efficacy. There seems to be
strong perceptions toward gender stereotypes in what types of careers a female should have. The
perception that TE is designed for males, and for those who cannot pursue the college for all
pathway. Self-concept and efficacy also play a role in feeding into these perceptions.
Additionally, there are many influences that affect student choice and determine which
courses students enroll in. Parents, peers, counselors, teachers/coaches are a few of the key
influencers who play a substantial role and whose advice students may use to form their own
perceptions of TE. These perceptions may all play an important factor in low female enrollment
in TE courses.
Each school district is unique in many ways, its’ location, student base, community
involvement and various enterprises in the area. Minnetonka schools are in the heart of an
affluent suburb, west of Minneapolis, Minnesota. Minnetonka is considered a white-collar
community with higher than normal incomes and education levels. It is hypothesized that these
demographics may also play a role in female enrollment in TE courses.
There have been numerous programs and concepts attempted with the goal of bringing
more females into the TE field, many with good results. These attempts will be reviewed in
chapter 2.
Statement of the Problem
Minnetonka school enrollment data indicates that female enrollment in TE courses in
Minnetonka high school is much lower than TE enrollment of males. Looking at national data, it
is evident that female enrollment in TE is an important national issue and one deserving further
research. Ideally, the first step in resolving the gender inequity in TE programs would be to
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identify the major factors leading to low female enrollment in TE courses in Minnetonka high
school. It is hypothesized that perceptions of TE and the demographics of this community may
be important factors to research. It is hoped that this research will add to the discussion of the
issue of improving gender equity in TE in the future.
Purpose of the Study
The purpose of this study is to identify the female perceptions of TE at Minnetonka high
school as well as identifying how the demographics of a community may impact enrollment of
females in TE courses.
Assumptions of the Study
Four assumptions have been made during this study.
1. That students would base their responses on their own opinions.
2. That students will answer honestly.
3. Responses to the questions and surveys accurately reflect the entire student population
4. That instructor behavior and attitudes do not impact female enrollment.
Definition of Terms
The following terms and definitions were used in this study.
Articulated college credit programs. Programs designed to allow students an
opportunity to earn vocational and community college credit in high school (Minnesota
Community and Technical College Program, 2017).
Career and technical education (CTE). A secondary and postsecondary educational
program that prepares students in technical, job-specific, academic and employability skills in
one of sixteen career clusters with an emphasis on students being college and career ready upon
graduation (Association for Career and Technical Education, 2017).
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Career clusters. A grouping of occupations and broad industries based on
commonalities (Minnesota State Careerwise Education, 2017 a).
Career pathways. Career pathways are small groups of occupations within a career
cluster. Occupations within a pathway share common skills, knowledge, and interests.
(Minnesota State Careerwise Education, 2017 b).
Carl D. Perkins vocational and technical education act (Perkins Act). A principal
source of federal funding to states for the improvement of secondary and postsecondary CTE
programs across the nation. The purpose of the Act is to develop more fully the academic, career,
and technical skills of secondary and postsecondary students who elect to enroll in career and
technical education programs (U.S. Department of Education, 2017 a).
Gender equity. Providing equal accommodations and opportunities for both female and
male students in the same way and at the same time (National Collegiate Athletic Association,
2017).
IEEE Women in Engineering (WIE). One of the largest international professional
organizations dedicated to promoting women engineers and scientists and inspiring girls around
the world to follow their academic interests to a career in engineering (IEEE a, 2017).
Inspiring girls now in technology evolution (IGNITE). A program that exposes girls
to the many opportunities in technology careers, dispelling stereotypes and networking them
with professional role models through job shadows, internships and mentors (Ignite, 2017).
Institute of Electrical and Electric Engineers (IEEE). an association dedicated to
advancing innovation and technological excellence for the benefit of humanity, is the world’s
largest technical professional society (IEEE b, 2017).
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Investors in CTE. Students taking three or more CTE course in any career cluster
during high school (U. S. Department of Education, 2013).
Post-secondary education opportunities (PSEO). Programs that allow 10th-, 11th- and
12th-grade students to earn college credit while still in high school, through enrollment in and
successful completion of college-level courses (Minnesota Department of Education, 2017).
Program of study (POS). An academic and career plan developed by your school to
help move you towards a college and career path (Homeland Security, 2017).
Project Lead the Way (PLTW). Provides transformative learning experiences for K-12
students and teachers across the U.S. by creating an engaging, hands-on classroom environment
and empowering students to develop in-demand knowledge and skills they need to thrive and
providing teachers with the training, resources, and support they need to engage students in realworld learning (PLTW, 2017).
Science, technology, engineering and math (STEM). A program that combines the
academics of applied science, math, technology and engineering to view the world, solve
problems and meet human needs (U. S. Department of Education b, 2017).
Title IX of 1972. A federal statute that protects people from discrimination based on sex
in education or activities that receive federal financial assistance (U. S. Department of Education
c, 2017).
Technology. Human’s use of knowledge, tools and materials to innovate and make
products that extend our capabilities and meet our wants and needs (Purdue UniversityPolytechnic University, 2016).
Technology education (TE). A program of study of technology designed for all students
to provide an understanding of what technology is, and how it effects our world past, present and
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future. Typical courses taught fall into the clusters of engineering, communications, construction,
manufacturing, power & energy and transportation (Dugger, 2013).
Vocational education (VE). A program of study that offers a sequence of courses for
preparing a student for specialized training for jobs in industry. Typical fields included are:
agriculture, business, marketing/distribution, health, trade and industry and communications
(Weingarten, 2015).
Limitations of the Study
The following limitations should be considered;
1. The survey will be limited to one school district so results cannot be generalized.
2. The survey will be conducted in several different schools and classrooms within the
Minnetonka district and provide by different instructors. Inconsistencies may result.
3. A convenience sample is being selected. Those who choose to voluntarily respond to
the survey and who return signed consent forms or aren’t opted-out by their parents will
participate.
4. This study may have a lower number of responses and participants due to the
informed consent protocols.
5. This study will be conducted in the last days of the school year in the 2016-2017 when
many students may be checked out, pre-occupied with thoughts of summer, no school and
freedom. It may not be taken as seriously as it could be, had it been conducted in the fall of the
school year when participants are more engaged.
6. Due to the time of year this survey will occur and consent protocols, it may not recruit
a sufficient number of survey and targeted focus group participants.
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7. Due to the request to participate in the survey to teachers being sent out in a weekly
newsletter that may or may not be read, teacher participation in recruiting volunteers may be
low.
8. The survey questions were constructed by the researcher. Validity and reliability of
the measures has not been determined and need to be validated and refined after running the
survey the first time.
Methodology
Information will be gathered using a survey created in Google docs. High school
students, grades 9-12, ages 15-18 will be invited to respond by returning a student/parental
consent form to acquire the code to the survey. Middle school students, grades 6-8, ages 12-14
will be invited to respond after an opt-out email is sent to their parents. The survey will be
voluntary at all levels.
Additionally, volunteers will be recruited to participate in a targeted survey group of 5-10
members each to gather additional information. It is hoped to have three groups consisting of
females with TE experience, females without TE experience and a mixed group of females with
and without TE experience.
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Chapter II: Literature Review
There are many possible reasons identified and offered as to why females do not enroll in
Career and Technical Education (CTE) and the Technology Education (TE) related aspects of
CTE courses at the same rate as males. Gender stereotyping, who CTE and TE are designed for,
and efficacy play an important role in the perception of CTE and TE programs. Data gathered
from the accountability requirements of the Carl D. Perkins IV Act in 2006 reports student
participation and completion of non-traditional CTE courses. The results show female
enrollment in non-traditional areas to be 35% (National Alliance for Partnerships in Equity,
2006). Non-traditional fields including: agriculture, precision manufacturing/production,
engineering, construction/repair and automotive have female enrollment rates ranging from 9%
to 25% (Eardley & Manvell, 2003). The number of female student investors, taking three or
more CTE courses in any career cluster during high school has dropped from 43% in 1982 to
32% in 2004. It is suggested this may be, in part, the results of increased academic requirements
for students to earn their diploma brought on by the high school reforms of the National
Commission on Excellence in Education in 1983 (U. S. Department of Education a, 2013).
Female enrollment in TE courses, part of a CTE program, in Minnetonka high school is
lower than the national statistics reported by the Perkins IV accountability reports. Minnetonka
enrollment data gathered from the last ten years’ enrollment records shows that typically only
5% -7% of the female student population enroll in TE courses at Minnetonka high school.
Ensuring that females have the same opportunities as their male counterparts should be of
great importance. Understanding the reasons for low female enrollment is a key element to
reversing this trend and increasing female enrollment, ensuring more students benefit from TE
courses.
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Female Perceptions of CTE and TE
In past decades, Vocational Education (VE), a predecessor of CTE programs, offered
sequence of courses for preparing a student for specialized training for jobs in industry. This
perhaps creates a strong prevalent perception that these programs are designed to train males for
industry and manufacturing jobs that are typically performed by males. In 1995, it was reported
that these perceptions were already well formed,
Males were more likely than females to be vocational concentrators and specialists, while
females were more likely to be in the college preparatory track. Additionally, males were
more likely to concentrate in agriculture, trade and industry, and technical and
communications, while females were significantly more likely to concentrate in business,
health, and occupational home economics (Levesque et al. 1995. pp.12).
These strong VE stereotypes and gender typing of jobs were passed down to the modern TE
programs and are still apparent in female enrollment data today. This overriding perception that
TE courses are “guy” classes, along with fears of the perceptions of the climate, and feeling of
acceptance in the male dominated classroom/field continue to be factors (Riegle-Crumb &
Moore, 2013). A similar study includes gender-typing of careers and gender role socialization,
which includes non-verbal messages perceived from the social environment as factors to be
considered. This may include parental influence regarding the level of importance of enrolling
in a TE course based on limited, and possibly outdated perceptions of what TE is and how it can
help their child (Ji, Lapan, & Tate 2004).
There continues to be a stigma of TE as being an academic dumping ground and for those
students not going on to a four-year college. In a study of student attitudes toward TE, both TE
and non-TE students rated highly that TE was designed for students going to work after high
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school, but were split by a 30% margin that TE was designed for students going to college, with
TE students rating this category much higher than non-TE students. Both groups also indicated
equally that they felt it was for those students who struggle academically and a both identified
TE as being designed to serve those students who have discipline problems, but to a lesser
degree than those struggling academically (Gaunt & Palmer, 2005). TE’s hands on learning
approach creates opportunities which help students who struggle academically to be successful,
so it is perhaps not surprising that students make this connection.
The TE labs are typically filled with equipment and materials and due to the activity
based learning are noisier and dirtier than regular education classrooms. As a result, they are
often segregated from the regular education areas of the school which may make feel like more
of a place for “guys” and not perceived as a place for a woman (Kidwai, 2011).
Self-Concept and Efficacy
The perception that TE courses are for females and they can be successful in them is an
important factor. However, there is a low number of female TE instructors who serve as models
of modern career gendering in the field and play a role in female enrollment (Wonacott, 2002).
Watching a female role model succeed at and enjoy STEM and engineering activities may be
more likely to change children’s stereotypes than having success in these activities themselves
(Master, Cheryan, Moscatelli, & Meltzhoff, 2017).
A recent study showed that boys and girls as young as six years old had already
developed a strong gender stereotype view that boys are naturally better than girls at robotics,
engineering, science, technology and math (STEM) activities. This creates stereotype threat that
tends to keep females from trying because of the expectation of doing poorly. The study went on
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to show that when given early positive experiences in these fields, female efficacy and interest
increased to the same level as the males (Master, et al. 2017).
Who is Most Influential in Enrollment Decisions
Gaunt and Palmer (2005) also studied who most influences student choice in their
decision to take a TE course, Peers were most influential at more than 70%, followed by parents
at 55%, high school counselors at 49% and teachers at 29%. It is important to note that parents
influence may be based on their experiences in these programs from many years ago and may not
reflect a true understanding of current practices and goals (Rose, 2014).
Another avenue to look at is disparities in guidance/counseling practices. An informed
guidance counselor can direct students into TE courses, or away from them quite easily. It is
imperative that guidance counselors are up to date on current TE goals and practices, beyond
merely knowing which classes are offered. Counselors need ongoing training to ensure female
students receive the full range of options available to them and female students are not simply
tracked into women dominated fields (Toglia, 2013). Although federal laws mandate gender
equity in all aspects of education in Title IX of the Education Amendments Act of 1972 and the
Perkins IV Act of 1984, girls and women continue to be underrepresented in TE and STEM
programs and the gender divide has barely narrowed. When females are excluded, even by their
own choice, they are not receiving equal access to learning about highly paid, in demand technical
occupations (Toglia, 2013). Students, female and male, benefit from these courses, unfortunately
only a fraction of females enroll in TE courses.
Demographics
It is hypothesized that the demographics of the Minnetonka community may play an
important role in female enrollment in the Minnetonka school district. According to the U. S.
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Census bureau, (2016), Minnetonka is in a western suburb of Minneapolis, Minnesota, where
over 90% of residents are white, with 56.8% having a Bachelor’s degree or higher. The average
household income is $78,589. Minnetonka schools enrolls over 10,000 students with currently
over 3500 students in the high school alone. 91% of graduates are college bound and it is highly
touted that students average 26.7% on ACT tests (Minnetonka public schools, 2017).
Respondent demographics. Technology Education enrollment data from Minnetonka
high school over the past 10 years, indicates that an average of 6% of the female students have
enrolled in TE courses during this time. Compared to national enrollment data of 9% to 25%.
(Eardley & Manvell, 2003), female enrollment in TE courses in Minnetonka high school is low.
Community demographics. Minnetonka is an affluent western suburb of Minneapolis,
Minnesota, where Fifty-eight percent of students reported households having a Bachelor’s degree
or higher and fifty-three percent reporting high level income occupations. These demographics
may impact students’ choices to enroll in CTE/TE courses as parents, who advise their children,
may have little exposure to the courses or career paths they offer.
Initiatives
Fifteen years ago, Science, Technology, Engineering and Math (STEM), a program that
combines the academics of applied science, math, technology and engineering to view the world,
solve problems and meet human needs, emerged and was introduced nationally. Five years later
Ohio schools began work with the National Alliance for Partnership in Equity, (NAPE) and
became the first in merging STEM and equity becoming known as Ohio STEM Equity and more
currently as the STEM Equity Pipeline. It exists for four reasons: women earn 33% more in
STEM-focused jobs than in other jobs, jobs go unfilled because there are not enough men to fill
them, it provides more innovation by providing new lenses and perspectives and it creates
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opportunities for all regardless of race, gender or ethnicity. It attempts to change the micromessages young people hear about gender and cultural norms. It targets children as young as
seven during summer camps, fourth graders during career fairs and seventh and eighth graders at
step into your future career days. This causes change in how girls perceive themselves and how
they will fit into the world in their future, giving them power and choice. As of 2015, roughly
150 teachers and administrators were involved in the program (Huston, 2015).
Recent attempts have been made to create girls’ only Technology education classes
resulting in increased participation. St Anthony Village high school, in St Paul, MN, currently
runs a Women in Engineering course that is for girls only. Students elected to design and build
wooden cribs, tables and board games for Isuroon, a local nonprofit for Somali women. It took
three years and recruitment at lunches to achieve enough enrollment to run the class. Prior to
this, the instructor reported typically having only one or two girls on his rosters. The instructor
noted that the class of twenty girls were more successful in completing the projects than his
typical boy students. He plans to offer it again next year. The class is supported by
administration to get more women in engineering (Dupuy, 2016). It is important to note that
Title IX of 1972 makes it illegal to offer gender segregated classes. No child left behind revived
the single sex concept in public schools. However, federal regulations in 2006 excluded
vocational education from the policy change (Peckham, 2009). It should also be noted that
activities that divide children by gender may reinforce and increase the stereotypes identified in
their study (Master, et al. 2017).
In Seattle, a program called: Inspiring Girls Now in Technology Evolution (IGNITE) is a
program that works by exposing girls to the many opportunities in technology careers, dispelling
stereotypes and networking them with professional role models through job shadows, internships
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and mentors. After six years of IGNITE, Seattle reports that half of their technology classes are
filled with girls. The program won the Programs and Practices That Work award: Preparing
Students for Non-Traditional Careers Award (Peckham 2007). The determination of what effect
this has on female enrollment is not known now and would need to be determined through
further study.
Perspectives are changing. The rate this occurs at could be improved by increasing
public awareness through local and national media linking to student achievement, workforce
development and job creation. Parents and guidance counselors need to be educated about the
goals and practices of modern CTE/TE programs so their advice to their children and students on
which courses to enroll in isn’t from their high school experiences 20 years ago (Kidwai, 2011).
Further fueling gender inequities including disparities in guidance/counseling practices,
inequities in the number of female CTE/TE instructors as well as career gendering in the field
certainly play a role in female enrollment (Wonacott, 2002).
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Chapter III: Methodology
Technology’s impact on the world we live in is profound and is changing at an increasing
rate. It is imperative to have a better understanding of technology that can be gained through TE
courses. This study is intended to determine factors that lead to low enrollments in TE courses
of females. This chapter will address this population and the research subjects, instrumentation,
data, collection process and analysis procedures.
Subject Selection and Description
The research subjects will be female and male students enrolled in the Minnetonka school
district who volunteer to participate. The students will be between the ages of 12 and 18 in
grades 6-12. Students will be invited to participate in the survey during the spring semester term.
Additionally, targeted survey groups of female volunteers, with and without TE
experience will be recruited to provide additional thoughts on whether the classrooms are
welcoming, or not and to offer suggestions for improvements.
Instrumentation
Two surveys will be used to collect data for this research project. For the TE department
survey, the researcher prepared a Google sheets survey instrument to gather information
consisting of 16 questions. The survey will be administered to female students in the high school
and all TE students in the spring semester TE courses. These questions were prepared using
multiple choice questions to gather categorical data, open ended questions to gather descriptive
data and Likert Scale questions to gather continuous data pertaining to the specific elements
discovered in the literature review which identified female perceptions of TE as a broad
category, but with closer inspection, the following themes arose: attitude towards TE courses; the
climate, and feeling of acceptance in the male dominated classroom/field (Riegle-Crumb &
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Moore, 2013), prompted question # 6; How likely are you to take another TE course? Interest; a
place for “guys” and not perceived as a place for a woman (Kidwai, 2011), prompted question #
7; Rate how TE courses meet your career interests. Efficacy; with gender-typing of careers and
gender role socialization (Ji, Lapan, & Tate 2004), prompted question # 4; Rate how successful
you felt you were in the TE course and question # 15; What are the barriers to achieving your
career goal? Female stereotypes, but when given early positive experiences in these fields,
female efficacy and interest increased to the same level as the males (Master et al. 2017),
prompted question # 5; What prompted you to take a TE course. Career goals were also an
important area to study; TE is often considered an academic dumping ground and for those
students not going on to a four-year college (Gaunt & Palmer, 2005), and females typically on
the college track and more likely to concentrate in business, health, and occupational home
economics (Levesque et al. 1995), prompted question # 12; What are your career goals?
Influences were also identified as an important subject to research; parental influence
based on limited, and possibly outdated perceptions of what TE is and how it can help their child
(Ji, Lapan, & Tate 2004), and parent’s experiences in these programs from many years ago that
may not reflect a true understanding of current practices and goals (Rose, 2014). Prompted
questions # 13; Who or what helped you learn about your career options? And question # 14;
Who or what has the greatest influence on your career choices. See Appendix A for a
breakdown of the questions, type and information sought.
For the TE targeted survey group, the researcher prepared a Google sheets survey
consisting of 17 questions. Both multiple choice for categorical data and open-ended questions
for descriptive data were included. The survey will be administered to females who volunteer to
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be further involved in this study. See Appendix B for a breakdown of the questions, type and
information sought.
Data Collection Procedures
Data will be collected through a survey administered in the spring semester of 2016-2017
school year. The intent of the survey is to determine perceptions of TE and to determine if the
demographics of the community play a role in female enrollment in the high school TE courses.
The survey will be voluntary and designed in a way so as not to discourage or intimidate the
participating subjects. Examples include asking students to identify their parent’s highest level
of education and occupation as a respectful way of determining household income, as opposed to
asking them to provide their household income.
Mass email to teacher groups is prohibited at Minnetonka. A request will be sent to the
Principal who, when approved, will forward the request to his administrative assistant for
inclusion in the weekly staff bulletin. The request will be to recruit teachers to administer this
researcher’s survey. When a teacher agrees to administer the survey, they will be given a survey
packet in their mailbox. The packet will contain a brief description of the purpose of the survey
and that it is voluntary, a script to read to their students explaining the purpose of the study and
that it is voluntary, a survey consent form for parents and students to provide their permission
indicated by their signature on the form and a slip of paper with a link to the survey that students
would receive only after returning the signed parent/student permission form. The subjects will
be asked to complete the survey at their convenience on their iPads, (not logged in) to ensure
anonymous responses.
Due to a short lead time to include middle school participation, each of the middle school
TE instructors will be contacted via email to participate in the project. They will send opt-out
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emails to the parents of their students developed from script provided by the researcher. They
will administer the survey as part of their end of the semester activities. Students whose parents
email to say “no” to permitting their child from participating will be allowed to surf the internet
on their iPads while the rest of the students completes the survey on their iPads.
Data Analysis
The results of the survey will be analyzed using a t-test to make comparisons between all
female and male respondents in the Minnetonka school district as categorical independent
variables and efficacy, attitude, interests and supports as continuous dependent variables.
For community demographics, the survey data results will be tallied to determine highest
education level and occupation levels in the household to identify levels of affluence.
Limitations
The following limitations should be considered:
1. The survey will be limited to one school district so results cannot be generalized.
2. The survey will be conducted in several different schools and classrooms within the
Minnetonka district and provide by different instructors. Inconsistencies may result.
3. A convenience sample is being selected. Those who choose to voluntarily respond to
the survey and who return signed consent forms or aren’t opted-out by their parents will
participate. It will not be the entire student population.
4. This study may have a lower number of responses and participants due to the consent
form protocols.
5. This study will be conducted in the last days of the school year in the 2016-2017 when
many students may be checked out, pre-occupied with thoughts of summer, no school and
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freedom. It may not be taken as seriously as it could be, had it been conducted in the fall of the
school year when participants are more engaged.
6. Due to the time of year this survey will occur and consent protocols, it may not recruit
a sufficient number of survey and focus group participants.
7. Due to the request to participate in the survey to teachers being sent out in a weekly
newsletter that may or may not be read, teacher participation in recruiting volunteers may be
low.
8. The survey questions were constructed by the researcher. Validity and reliability of
the measures has not been determined and need to be validated and refined after running the
survey the first time.
Summary
The purpose of this research will be to identify perceptions of TE programs at
Minnetonka schools and the effect that demographics may play on enrollment choices. The
subjects will be female and male, with an age range of 12-18, and a mix of students with and
without experience in TE.
Data will be collected using a survey that the researcher designed, to best answer
questions for Minnetonka school district. A limitation may be that the survey needs to be
validated and refined after running the survey the first time. This instrument will follow research
survey protocols with clear instructions and consent protocols approved by the University of
Wisconsin – Stout’s Institutional Research board. Both the TE department survey and the
targeted group survey will be created in Google sheets. The TE department survey will use a
combination of multiple choice, open end questions and Likert Scale questions, while the TE
targeted survey group survey will use only multiple choice and open-ended questions. The
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survey will be administered in the spring semester of 2016-2017 school year and will be
completely voluntary and designed in a way so as not to discourage or intimidate the
participating subjects. Recruitment of volunteers will differ between the high school and middle
school. In the high school, recruitment of participants will be done through teachers who
volunteer to help. In the middle school, participants will be all TE students in spring semester
who haven’t been opted-out by their parents.
The results of the survey will be analyzed using a t-test to make comparisons between
female and male participants and their perceptions as measured in several categories.
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Chapter IV: Results
This study identified factors leading to low female enrollment in TE courses in
Minnetonka high school and attempted to determine if the community’s demographics play a
role in students’ TE enrollment decisions. Students were asked to complete a survey asking
them about their perceptions of TE courses with questions that addressed: their interests, their
efficacy, career goals, who or what helped them learn about and was most influential in their
decisions. They were also asked to identify their gender, age, parents level of education and
parent occupation levels as a respectful method of determining affluence levels and to identify if
demographics may play a role. The research questions addressed in this research study were:
1. What are the factors leading to low female enrollment in TE courses at Minnetonka
high school?
2. What role does the community’s demographics play in female student enrollment?
Demographic Information
In the high school, the survey was given to all female students who volunteered and had
completed the consent form properly, (53 students, or 16.3%). It was also given to all the middle
school students, female and male, who were currently enrolled in TE courses in the spring
semester of 2016/2017 and who hadn’t been opted-out by their parents, (273 students, or 83.7%).
Research subjects surveyed total were 326 with 162, or 49.7% reporting female and 143, or
43.8% reporting male as their gender. 21, or 6.4% reported no answer, prefer not to say or other
as their gender. The students were all between the ages of 12 and 18 in grades 6-12. See Table 1.
Additionally, a targeted survey group of five female students, four with TE experience
and one without TE experience volunteered to provide additional thoughts on whether the TE
classrooms were welcoming and provide suggestions for improvement.
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Table 1
Demographic Information of Respondents in TE Department Survey
Response

Frequency

Percentage

Middle School-Grades 6-8

273

83.7%

High School-Grades 9-12

53

16.3%

Female

162

49.7%

Male

143

43.8%

Prefer not to say/other-gender

21

6.4%

n = 326 total respondents
Respondents were asked if they have had experience in taking a TE course. 304
participants or 93.3% responded they had. 16 participants or 3.4% responded they had not. Six
participants or 1.8% preferred not to answer. See Table 2.
Table 2
Technology Education (TE) Course Experience
Response

Frequency

Percentage

TE experience

304

93%

No TE experience

16

4.9%

Prefer not to say

6

1.8%

n = 326 total respondents
This study focused on two research questions. The first question focuses on factors
leading to low female enrollment at Minnetonka High School. The second question examined
the role the community demographics may play in female student enrollment in TE courses. An
analysis of these two questions follows.
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Question 1: What are the Factors that Lead to Low Female Enrollment in TE Courses at
Minnetonka High School?
A review of literature identified several themes, or factors around the general heading of
perceptions. These factors include: efficacy, interest, attitude, support and career goals. Surveys
were created to examine these factors and the results were analyzed.
Perceptions of TE. To determine perceptions of the participant’s TE experiences, the
participants were asked to respond to survey questions using a Likert Scale of 1-7, with 1 being
low and 7 being high in four separate categories: efficacy, attitude, interest and support. The
resulting data was analyzed using a t-test. Gender was used as the categorical independent
variable and Likert scale responses to the following questions were used as continuous the
dependent variables
1. efficacy: how successful students felt they had been in the course?
2. attitude: how likely students were to take another course?
3. interest: do Minnetonka courses meet students’ interests?
4. support: do the TE course support students’ career choices?
For the t-test, the level of significance was set at .05. For these t-tests, only respondents who
indicated female or male for gender were analyzed. This resulted in a total sample size of 293,
and did not include respondents who did not answer, selected prefer not to answer, or other.
Efficacy. To determine efficacy toward TE courses, students were asked to respond to
how successful they felt they had been in their TE course on a Likert scale of 1-7. The equal
variance not assumed t-test indicated a significance level of .131 (2-tailed), (t=3.99), females
(M=5.242, SD=1.209), and males (M=5.795, SD = 1.131). The results show that females
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responded with lower self-efficacy/success ratings than did male students but not at statistically
significant difference between the two groups. See Table 3.
Table 3
Efficacy; Comparing Females and Males in Their Perceived Success in TE Courses
Gender

N

Mean

Std. Deviation

Female
Male

161
132

5.242
5.795

1.209
1.131

n =293

Std. Error
Mean
.098
.098
p. = .131

Feedback from the targeted survey group contributed that, “it is perceived that many
females don’t get exposed to the same TE activities as males and are not starting on the same
level as males”. An additional thought indicated, “females seeing the many different machines
and equipment they are unfamiliar with, makes it feel like one should already know what they
are doing before taking the class, or perhaps this isn’t the class for them”.
Attitude. To determine attitude toward TE courses, respondents were asked to indicate
how likely they were to take another TE course based on their experiences. A Likert scale of 1 –
7 was used in the survey. The equal variance not assumed t-test reported a significance level of
p = .90 (2-tailed), (t=6.39), females (M=3.766, SD=1.913), and males (M=5.128, SD = 1.716).
The results that females are less likely to take another TE course than their male counterparts,
but it was not a statistically significant difference. See Table 4.
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Table 4
Attitude; Comparing Females and Males on Taking Another TE Course
Gender
Female
Male

N
161
132

n =293

Mean
3.766
5.128

Std. Deviation
1.913
1.716

Std. Error Mean
.152
.149
p = .090

The targeted survey group’s contribution regarding TE courses was that “It isn’t so much
about how the lab/classroom looks, as it is about how it feels.” “Sexist jokes and being made fun
of for not knowing or when you ask for help. That’s the issue.” The group also mentioned that
they “don’t want special treatment, only to be treated as an equal” Additionally, “the large
machines, yellow safety tape, close together large equipment, feels claustrophobic, intimidating,
feels like a trap, ventilation tubes on the ceiling, dark colors of equipment all created a dark
ominous feeling.” There were also concerns about being accepted, “The work tables could easily
become filled with cliques of students making it hard to fit in.” Suggestions from the targeted
survey group included “assigning seats to avoid the cliques and groups of possibly unwelcoming
classmates, continue to clean, organize and paint using white and variation of whites or pastels
spectrum colors to brighten the space”.
Interest. To determine interests, respondents were asked to indicate how well
Minnetonka courses met their interest using a Likert scale of 1 – 7. The equal variances t-test
indicated a significance level of p = .022, (2-tailed), (t=4.68), females (M=4.553, SD=1.643),
and males (M=5.401, SD = 1.413). Females reported that the courses at Minnetonka met their
interests at a lower level than did males at a statistically significant level as shown in Table 5.
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Table 5
Interests; Comparing Females to Males on Whether the Courses Met Their Interests
Gender
Female
Male

N
161
132

Mean
4.553
5.401

n =293

Std. Deviation
1.413
1.643

Std. Error Mean
.123
.129
p < .000

The targeted survey groups questions were concentrated on TE courses and provided an
opportunity to focus on the TE offerings. The insights the group provided were that they
preferred for TE courses to be like the other courses in the high school; an equal mix of both
females and males where both are treated equally and with respect. They also have an
expectation level of the classrooms to be clean and organized as well as they can be, but seemed
to understand that in an activity based class, it is a little more difficult to maintain this.
Support. To determine the level that TE courses support their career choices,
respondents were asked to indicate how well the TE course supported their career choices using
a Likert Scale of 1 to 7, with 1 being not likely and 7 being very likely. The equal variance not
assumed t - test showed a significance level of p = .586 (2-tailed), (t=5.19), females (M=3.925,
SD=1.701), and males (M=4.954, SD = 1.675). Females indicate that TE courses don’t support
their career choices at a slightly lower level than their male counterparts. It should be noted that
both male and female responses were similar (p = .586) with means for both groups hovering
around 4 to 5 on a Likert scale of 1 to 7. There was not at a statistically significant difference
between males and females. See Table 6.
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Table 6
Support; Comparing Females and Males on Course Support for Their Career Goals
Gender
Female
Male
n =293

N
161
132

Mean
3.925
4.954

Std. Deviation
1.701
1.675

Std. Error Mean
.134
.146
p = .586

The targeted survey group contributed that they did see value in the TE classes in that it,
“helped them determine what they wanted to do, as well as what they didn’t want to do.” They
identified that a spark of interest in one area, could lead to a solid interest in one of the TE
concentration areas with “Interest in TE came from STEM, middle school TE and robotics which
increased their interest in attempting other different TE course,” and “I found out I am interested
in engineering.”
Career goals. Survey respondents were asked to identify what careers or job goals they
were considering in an open-ended question to gather descriptive responses. Responses were
grouped into similar categories and tallied. Engineering was the most common response for total
responses with fifty-six, or 19.1 % choosing this field with (female = 26 or 16 %; male = 30 or
22.7 %). The next highest category was health and medical field receiving fifty-four, or 18.4%
of the responses with (female = 43, or 26.7 %; males = 11, or 8.3). The next highest category
was unsure with forty-two, or 14.3 % responses with (female = 15 or 9.3%; male = 27 or 20.4
%). Sports and entertainment was next highest with twenty-eight, or 9.6 % responses with
(female = 9 or 5.6 %; male = 19 or 14.4 %), with males twice as likely to select this field as
females. Education was the next highest category with eighteen, or 6 % of the responses with
(female = 17 or 10.6 %; male = 1 or .76%). Communications also received eighteen, or 6.1%
responses with (female = 15 or 9.3 %; male = 3 or 2.3 %). Business reported sixteen, or 5.5%
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responses with (female = 16, or 5.5 % and male = 6, or 4.5 %). No answer received fourteen, or
4.8 % responses with (female = 7, or 4.3% and males = 7, or 5.3 %). Careers in computers
received thirteen, or 4.4% with (female = 0 or 0 %; males = 13 or 9.8 %). The legal field with
thirteen, or 4.4%, with (females = 11, or 6.8 %; males = 2, or 1.5 %). Trades indicated nine, or
3.1 % with (females = 3, or 1.9 %; males = 6, or 4.5 %). When looking at the data, medical,
education and communications received higher selections from females than from males while
engineering and sports/entertainment were the highest categories for males indicating students
are continuing to pursue traditional careers roles. When looking at female career choices, Project
Lead the Way (PLTW) was brought in to Minnetonka to transition from TE to CTE five years
ago and offers engineering education. With female enrollment increasing in these courses,
perhaps the bio-medical strand, available in PLTW might better align with female interests.
Communications was another area of higher interest for females than males. Five years ago, the
photography classes (a part of communications) were moved to the art department. Graphic arts
and graphic design are still a part of our communications offering. For complete results see
Table 7.
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Table 7
Comparing Female and Male Career Goals
Response

Total

Total

Female

Female

Male

Male

Freq.

Pct.

Freq.

Pct.

Freq.

Pct.

Engineering

56

19.1%

26

16.1 %

30

22.7 %

Computers

13

4.4 %

0

0%

13

9.8 %

Medical

54

18.4 %

43

26.7%

11

8.3 %

Education

18

6%

17

10.6 %

1

.76 %

Military

4

1.4 %

0

0%

4

3.0 %

Communications

18

6.1 %

15

9.3 %

3

2.3 %

Legal

13

4.4 %

11

6.8 %

2

1.5 %

Financial

4

1.4 %

2

1.2 %

2

1.5 %

Business

16

5.5 %

10

6.2 %

6

4.5 %

Trades

9

3.1 %

3

1.9 %

6

4.5 %

Sports/Ent

28

9.6 %

9

5.6 %

19

14.4 %

Sales

4

1.4 %

3

1.8 %

1

.76 %

No answer

14

4.8 %

7

4.3 %

7

5.3 %

Unsure

42

14.3 %

15

9.3 %

27

20.4 %

Total n =293

n = 161

n = 132

Question 2: Does the Community Demographics Play a Role in Student Enrollment in TE
Courses?
Survey questions were created to gather data on the demographics of the participants
family in the Minnetonka community which included: parent’s highest education level achieved,
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parent’s occupations and possible influences on the participants of the study. The results were
analyzed and show that a substantial majority of high school students come from households
with a high education level and high paying occupation levels and that parents have the greatest
impact on the participants course and career choices.
Influences. Participants were asked to identify who or what had the most influence on
their career choices in an open-ended question. The responses were grouped into the following
categories:
Family: which includes parents, siblings and extended family which received the highest
response with 108, (36.9 %) responding with (female = 59 or 36.6 %; males 49 or 37.1 %). The
next highest category was no response which included no response, prefer not to say or didn’t
know with sixty-one, (20.8 %) responding with (female = 28, or 17.4%; males = 33, or 25 %).
This was followed by no one: which included no one helped me or none, with thirty-eight, or
12.9 % with (females = 21, or 13 %; males = 17, or 12.9 %). School: which included
Counselors, teachers, coaches, peers, courses they’ve taken, recruiters, open houses with fortyfive, or 15.3 % responses with (females = 32, or 19.9 %; males = 13, or 9.8 %) responses.
Personal experience: which included personal interests, police explorers, travel and personal
experiences had forty, (15 %) responses with (females = 25 or 15.5 %; males = 19, or 16.7 %).
This indicates that family has the highest influence on career choices, (female = 59 or 36.6 %;
males 49 or 37.1 %), a close percentage margin between females and males. The high number of
no one and no answer indicates a need for help for students in determining their career choices.
See Table 8.
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Table 8
Most Influential on Career Choices
Response

Total

Total

Female

Female

Male

Male

Freq.

pct.

Freq.

Pct.

Freq.

Pct.

Family

108

36.9 %

59

36.6 %

49

37.1 %

School

45

15.3 %

32

19.9%

13

9.8 %

Personal exp.

41

14 %

21

13 %

20

15.1 %

No one

38

12.9 %

21

13 %

17

12.9 %

No response

61

20.8 %

28

17.4 %

33

25 %

Total n = 293
n =161
n = 132
Prompted to take a TE course. Data from the survey was analyzed by comparing
females to males to identify differences between the two groups on what prompted them to take a
TE course (see Table 9). This resulted in a survey sample total of 293 with 161 female responses
and 132 male responses. It was a required course was reported as the highest category with,
(female = 140, or 86.8% and male with 91, or 68.9%). A clear majority of respondents were
from the middle school where Technology Education courses are required. Personal interest was
the next highest response selected with, (female = 7, or 4.3% and male = 37, or 28%), with males
five times more likely to choose this response. Parent suggested taking the course with, (female
= 2, or 1.2% and male 3, or 2.3%). A friend suggested taking the course with, (female = 3, or
1.9% and male 1, or .7%). Preferring not to answer or other with, (female = 9, or 5.6% and
males = 0 or 0%). See Table 9.
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Table 9
Prompted to Take Another TE Course
Response

Total

Total

Female

Female

Male

Male

Freq.

Pct.

Freq.

Pct.

Freq.

Pct.

Required

231

78.8%

140

86.9%

91

68.9%

Personal interest

44

15%

7

4.3%

37

28%

Parent suggested

5

1.7%

2

1.2%

3

2.3%

Friend suggested

4

1.4%

3

1.9%

1

.7%

No response

9

3.1%

9

5.6%

0

0%

Total n =293

Female n = 161

Male n = 132

Barriers. Participants were asked to identify what they felt were the biggest barriers to
achieving their careers goals in an open-ended question to gather descriptive responses. The
responses were grouped into six categories and are shown in Table 10. The highest category
included no answer, none, prefer not to say and don’t know with (female = 75 or 46. 6% and
male = 56 or 42.4%). The second highest category of personal reasons included: negative
character traits such as lack of effort/motivation, laziness, indecisiveness and procrastination
with equal responses from female and male (female = 32 or 19.9% and male = 32 or 24.2%).
The next highest category of education: which included GPA, learning what they need to know
and getting into a good college, the career they want doesn’t pay enough to pursue with (female
= 30 or 18.6% and male = 22 or 16.7%). The next highest category was financial including: not
enough money, college preferred is too expensive, student loans/debt, with (female = 7 or 4.3%
and male = 13 or 9.8%). Gender discrimination: which includes being female, being overlooked
for a male worker, systematic oppression of women in the workplace and society with (female =
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10 or 3.4% and male = 0 or 0%). The “no barriers” category received (female = 7 or 4.3% and
male = 9 or 6.8%). See Table 10 below for full results.
Table 10
Female vs. Male Barriers.
Response

Total

Total

Female

Female

Male

Male

Freq.

Pct.

Freq.

Pct.

Freq.

Pct.

No answer

131

45.7%

75

46.6%

56

42.4%

Personal

64

21.8%

32

19.9%

32

24.2%

Education

52

17.7%

30

18.6%

22

16.7%

Financial

20

6.8%

7

4.3%

13

9.8%

Gender discrim.

10

3.4%

10

6.2%

0

0%

No barriers

16

5.5%

7

4.3%

9

6.8%

Total n =293

Female n = 161

Male n = 132

Community Demographics
Minnetonka is considered an affluent suburb west of Minneapolis, Minnesota.
Parents highest education level. Respondents were asked to indicate the highest level
of education their parents had achieved in their household. The largest category reporting their
parents had an MS/PhD degree or higher with 117, or 39.9% responses with (female = 68,
42.2%; male = 49, or 37.1 %). The next highest category was not sure with 106, or 36.2%
responses with (female = 56, or 34.8%; males = 50, or 37.9%). A BS/BA was reported third
highest with 49, or 16.7% responses with (female = 25, or 15.5%; male = 24, or 18.2%). Only
fifteen, (5.2%) reported an AS or lower with (female = 9, or 5.6%; male = 6, or 4.5%). Six, (2%)
chose not to respond. See Table 11.
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Table 11
Highest Level of Education Achieved in Respondent’s Household
Response

Total

Total

Female

Female

Male

Male

Freq.

Pct.

Freq.

Pct.

Freq.

Pct.

MS/PhD or higher

117

39.9 %

68

42.2 %

49

37.1 %

BS/BA

49

16.7 %

25

15.5 %

24

18.2 %

AS or lower

15

5.2 %

9

5.6 %

6

4.5 %

Not sure

106

36.2 %

56

34.8 %

50

37.9 %

2%

3

1.9 %

3

2.3 %

No answer

6

Total n = 293

Female n = 161

Male n = 132

Parent’s Occupations. Respondents were asked to indicate their parents’ occupations as
a respectful method of gauging the income level of their household. Responses were researched
and categorized by high pay, $100k and up; middle pay, $50-100k; modest pay, $50k and below,
no response, prefer not to respond/other (see Table 12). High pay received the highest responses
with 136, or 46 % total responses with (female = 85 or 52.8 %; male = 51, or 38.6 %). The next
highest reported by ninety-nine, (33.8%) indicated a middle range. Eighteen respondents, or
6.1%, indicated pay levels in the modest range. Forty, (13.7%) did not answer or selected prefer
not to answer. See Table 12.
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Table 12
Parents Occupations in the Respondent’s Households
Response

Total

Total

Female

Female

Male

Male

Freq.

Pct.

Freq.

Pct.

Freq.

Pct.

High > $100k

136

46.4 %

85

52.8 %

51

38.6 %

Mid = $50-100k

99

33.8 %

59

36.6 %

40

30.5 %

Modest < $50k

18

6.1 %

7

4.3 %

11

4.3 %

No answer

40

13.7 %

10

6.2 %

30

6.2%

n = 293

n = 161

n = 132

Summary
Quantitative data from the t-tests showed a difference between females and males
responses in each category with females responded in the efficacy category with lower selfefficacy/success ratings than did male students but not at a statistically significant difference. In
the attitude category, females are less likely to take another TE course than their male
counterparts, but it was not a statistically significant difference. In the meets interest category,
females reported that the courses at Minnetonka met their interests at a lower level than did
males at a statistically significant level. In the supports goals category, Females indicate that TE
courses don’t support their career choices at a slightly lower level than their male counterparts.
It should be noted that both male and female responses were similar (p = .586) with means for
both groups hovering around 4 to 5 on a Likert scale of 1 to 7 as shown in Table 6. This was not
at a statistically significant difference between males and females.
Data on demographics were compiled that identifies that for both females and males,
Minnetonka as an affluent community with parents who have a high level of education of
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MS/PhD or higher (39.9%) with (females = 68, 42.2%; male = 49, or 37.1 %).and occupation
level income of $100k or higher (46.4%) with (female = 85 or 52.8 %; male = 51, or 38.6 %) and
who have a high level of influence on the participants career choices with family as the top
bracket, (36.5%) with (female = 58 or 36 %; males 49 or 37.1 %).
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Chapter V: Discussion, Conclusion and Recommendation
The purpose of this study was two-fold. First it was to determine what factors lead to low
female enrollment at Minnetonka high school? Second, to determine if demographics of the
community play a role in female student enrollment?
A review of literature identified several themes, or factors around the general heading of
perceptions. These factors include: efficacy, interest, attitude, support and career goals. This
information was used to inform the research in this study. Surveys were created to address these
factors. The survey’s data analysis substantiated the literature review findings that these factors
are an important part of the general theme regarding female perception of TE courses. The
results were analyzed and indicate that females responded at rates lower than males in every
category. The research gathered qualitative as well as quantitative data. The results show
consistency with the literature review, and differences in responses between female and male
perceptions.
This study showed that when attempting to learn why female’s students aren’t enrolling
in TE courses, it is important to gather information from those females who are choosing not to
enroll. Recruitment for this survey was done by asking teachers to assist in the recruitment
process. All TE teachers participated. Very few teachers outside of the TE department chose to
become involved. This resulted in only 16, (4.9%) non-TE experience female respondents, with
the remaining 304, (93%) female respondents having TE experience and 6, (1.85) preferring not
to answer.
Another observation of this study is the predominant middle school responses of 273,
(83%), (where TE is a required course) compared to 53, (16.3%) from high school respondents
where TE courses are an elective. Although gathering information from students with TE
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experience is valuable and provides insight into student’s perceptions of TE who have taken a
TE course, it is perhaps of more value for this research to gather information from students who
have not taken a TE course. This would help better answer the question of what are their reasons
for not taking a TE course.
The time of year this study was performed may be a limitation. This study was
conducted at the end of the school year when interest and engagement levels are typically lower.
The number of no answers to many of the questions may be an indication of this low
engagement. Answers by every participant to every question ensures a better set of data.
Conducting this survey at a time of the school year when students are fresh and more engaged in
school would be more likely to provide better results.
Discussion
Discussion will be addressed around the two questions in this study.
Question 1: What are the factors that lead to low female enrollment in TE courses at
Minnetonka high school? VE is a program that has successfully been utilized for decades to
guide and train people into careers where there are needs and can be used to make our society
better; in times of war and social unrest. These careers have been predominantly male oriented
in the past. This perception has become engrained in our society and shows up in female
enrollment in these types of courses at an often much lower rate as males. VE is evolving into
CTE, and TE, (associated with these programs) has inherited this perspective and must work
hard to change it to include all, regardless of race, gender or ethnicity.
Research determined that female enrollment in TE courses at Minnetonka is lower than
normal through data gathered from the accountability requirements of the Carl D. Perkins IV Act
in 2006, and reports female enrollment in non-traditional areas to be 35% (National Alliance for
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Partnerships in Equity, 2006). And, non-traditional fields including: agriculture, precision
manufacturing/production, engineering, construction/repair and automotive have female
enrollment rates ranging from 9% to 25%. (Eardley & Manvell, 2003). Minnetonka enrollment
data gathered from the last ten years’ enrollment records shows a lower enrollment rate where
typically only 5-7% of the female student population enroll in TE or CTE courses at Minnetonka
high school (Minnetonka Public Schools 2017).
Regarding career goals, the literature review identified that females were more likely to
be in the college preparatory track, and more likely to concentrate in business, health, and
occupational home economics (Levesque et al. 1995). In this study, career choices followed this
pattern. Females chose the medical field at a higher rate than males with (female = 43, or 26.7 %;
males = 11, or 8.3), and similarly in the education field with (female = 17 or 10.6 %; male = 1 or
.76%). In the engineering field, a lower number of females selecting it than males, (female = 26
or 16 %; male = 30 or 22.7 %). Important to note is that the Minnetonka TE program brought in
the Project Lead the Way (PLTW) programs as a method of transitioning from TE to a CTE
program five ago. This appears to be catching on, gaining in popularity and is of interest to both
females and males alike. Perhaps it may be a best first step to draw more females into the TE
program. These courses concentrate on the design process and problem-solving. Perhaps
incorporating design challenges, such as splints, artificial limbs and other types of medical
devices that relate to the medical field might draw more interest from females.
Perhaps this indicates that gender roles and career perceptions are beginning to change in
some areas. A roadmap to help in this area has been laid out by the Perkins Act and adopted by
the Minnesota Department of Education, (MNDOE) that begins with the interest inventory tests
to identify student’s areas of high interest, followed by exposure to the career clusters to identify
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areas of careers that align with these high interests and an opportunity to research educational
requirements and income levels for these careers. It continues with career pathways showing
connections to post-secondary options, including articulations with post-secondary schools,
advanced placement and post-secondary educational opportunities, (PSEO). Additionally,
programs of study should be incorporated that identify which TE courses and other courses
should be taken during high school to better align and prepare the student for successfully
achieving their career goals. Although recommended and required by the Perkins Act, this has
not been incorporated and administered at a consistent rate necessary to make the substantial
difference it could make. Minnetonka’s pending TE curriculum review will address this.
Additionally, the high number of responses listed as unsure or no answer, (19.1% total
responses) is concerning. This substantiates the need for focused education on career options
that the Perkins Act requirements call for and would help alleviate any disconnects between
career goals and the role TE courses can play that help students achieve their goals.
Looking at perceived barriers, ten of the females (6.2%) identified gender discrimination
issues in an open-ended question regarding what barriers they perceived to attaining their career
goals. This indicates that gender discrimination was on the minds of at least these females
without any kind of prompter to list it. The targeted survey group also brought up a perception
that females have less exposure to the machines and equipment related to TE courses at an earlier
age than males do, making them wonder if this is the class for them and if they are starting at the
same place as males, or are they starting behind.
Highlighting a participant’s response to barriers, that created interest on this researcher’s
part was one where the career goal was perceived as not providing an income worth pursuing.
The surveys were anonymous, but looking at the other answers provided, it was determined she
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was a female in middle school with an AS degree as the highest education level obtained in her
household, a parent who is a hairdresser and family as the biggest influence on career choices.
Her career interest is in Interior design. How she made the determination that it would not be a
lucrative career is unclear.
Additionally, it was noted that the results of the group, (131 or 45.7%) did not answer
with (female = 75 or 46.6% and male = 56, or 42.4%). This indicates career option education is
lacking. If focused career options education was part of every TE course, students would be
more aware of all their opportunities and potential barriers. It would also help students interested
and passionate about fields such as interior designer and others to become aware of the facts and
be able to use them in making and arguing their career choices based on facts and data and what
they want to do, and not on the perceptions of someone else. This raises the questions of
whether students are willing to give up their dream job where they will be happy to please their
parents and pursue a high paying career? This is an area for further research.
Female attitudes toward TE course is worth discussing. This was an area where females
reported less likely to take another TE course than males but not at statistically significant levels.
There was much input from the targeted survey group regarding this. It was recommended that
the “instructor be welcoming and inclusive to all, saying things like ‘Hey guys’ excludes girls”,
“by welcoming females into the class, and encouraging female students who enjoy the class to
tell their friends and encourage them to sign up for the class”. This will ultimately get “an even
mix of male to female student ratios” that was preferred by this group. It was also brought up
that the “work tables could potentially segregating students if allowed to choose their seats and
suggestions of assigning seats early would help alleviate this.” Suggestions for a continuous
process of improvement be incorporated to ensure this happens, that include the instructor
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“working to organize student participation in cleaning and organizing the workspace, and
keeping equipment clean and painted with brighter colors”.
The main theme of the targeted survey group’s responses was “having a non-threatening,
well-lit, bright, open, clean, organized and inviting workplace as being important to all students”.
And regarding attitudes were that it wasn’t so much about how the lab/classroom looked, as it
was about how it felt; if it was welcoming, and could they expect to be treated fairly and equally
in the classroom”. The importance of this cannot be overstated.
Multiple causes may be to blame; possible hostility towards females in these courses,
both verbal and non-verbal, parental and counselor influences, both of which may be outdated,
lack of female TE instructors and female role models, which may have an influence on female
attitudes and perceptions of TE and how females can fit into this world of technology to name a
few. This study did not survey parents, counselors and teachers to identify results in this area,
but concentrated on students. The results were lower female ratings in efficacy, attitude, interest
and support for their goals. In courses meeting their interest category, it was a statistically
significant difference with females feeling courses less met their career goals than did males.
Looking at why this may be, this study identifies that many of these female negative
perceptions still exist. Identified in this study, feelings of intimidation and hostility towards
females in TE courses with comments such as “made to feel stupid because we don’t know or
ask about something.” “Sexist jokes and comments.” “an intimidating environment with
warning signs, yellow tape, large dark colored-ominous machines, (that they are unfamiliar with
and don’t know how to use, but perceive males do from earlier experience), overhead vents,
groupings at work tables that appear to be filled with cliques of people who know each other
from previous classes and may be unwelcoming to someone new to the group”.
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The thought that this may be a “guys” class, was mentioned more than once in the
literature review. A take away from this study is that it appears that Minnetonka females don’t
necessarily adhere to this and “are willing to try something new and different from usual, if it
catches their interests, and if they are treated respectfully and as equals”. Also, if females “can
make a connection to their career goals and see the course as something that will help them
achieve their career goals, they will go deeper into other courses in TE areas”. Many of which
that do align with female career goals; engineering, communications and possibly medical, if the
bio-medical PLTW strand were to be brought in, or medical oriented design challenges were
added to existing PLTW courses.
While 36% of all students identified family as the leading influence on their career
choice, 15% of all students indicated personal interests as what prompted them to take a TE
course. This indicates that in middle and high school, students are beginning to make choices
more independently based on their own perceptions. This is where the focused career options
education could stand out, possibly making a TE course, the course to take for finding out what
career options might best fit your interests.
The author of this study, believes that the literature review and data from this study
indicate that negative female perceptions of TE courses still exist, as evidenced by the consistent
low enrollment of females in TE courses, the low ratings in each of the identified categories in
this study, the input from participants in this study, along with the scores of research and writings
on female enrollment in TE over the last decades.
Female role models and exposure to technology careers, beginning as early at 7 years old
and consistently in 4th and again in 8th grade) as is the case with the STEM equity movement,
would go a long way to changing this perception. If females are in a course they feel aligns with
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their career goals, their efficacy, interest in, feeling supported in their career choices and attitude
toward TE courses will report at higher rates and more equivalently to males. Gender roles and
socialization are influenced by parents and other adult figures as they guide children and students
in their early years. The literature review indicated that parents, teachers and counselors have an
important influence on student’s career and course choices. Although this study did not survey
parents, teachers and counselors to determine this, students identified family as the most
influential (36.5%) and school (14.6%) as the next most influential. Changing these perceptions
may be a formidable task.
Question 2: Does the community demographics play a role in student enrollment in
TE courses? Data on demographics was compiled that show that Minnetonka is an affluent
community with parents who have high education levels of MS/PhD or higher (39.9%) and
BS/BA degrees (16.7%) and occupation level income of $100k or higher (46.4%) and mid-range
of $50-100k, (33.8%) and who have a high level of influence on the respondent’s career choices
with family as the top bracket, (36.5%). While this study could ascertain affluence in the
community, it was unable to determine if there is a positive or negative correlation between this
and female enrollment, or to what level this might exist with any level of confidence.
This survey concentrated on student perceptions. Teachers, Parents, counselors and other
adults in student’s lives were not surveyed in this study. In looking at the female perceptions of
TE and enrollment choices, it is apparent that involving this group, is necessary to determine
their views on gender roles, socialization and perceptions of TE, (which may be outdated as this
field is ever evolving at faster rates.) and to identify the cultural norms and differences in
opinions between the affluent and other levels of households might be able to answer this
question further.

52
Conclusions
Female enrollment in Minnetonka TE courses is lower than national averages and that of
their male counterparts. Creating and offering relevant course offerings and activities that align
with female interests such as design challenges and problem-solving activities that are related to
the medical field, (a high interest area for females) and that better align with female career
choices, ensuring students make the connections to their career choices, ensuring females are
welcomed and treated equally in TE courses will go a long way toward increasing female TE
enrollment through word of mouth, bringing in new students and an increase in continued female
enrollment in other TE courses.
Gender roles and socialization have been, and continue to be very strong influencers.
These perceptions may be changing, but the rate this occurs is slow. The rate of this change
could be increased through the inclusion of a focused career option training and guidance in and
through every TE course. Of equal importance is informing counselors and parents about TE to
keep them up to date on what TE is, and what it offers through career fairs, open houses and
promoting TE at every opportunity through presentations to the school board, news of
accomplishments provided to the local media to help change the perceptions of TE.
It is imperative to take this proactive course of action in promoting the TE program. The
need for career options training in Minnetonka is evident and aligns with recommendations of
the Perkins Act that should be followed consistently to provide this in TE courses. This will help
students better understand their career options, determine a solid career choice that aligns to their
interests and would reduce the no goal, unsure of goal responses this survey received. Learning
how various courses align with their career goals and supports them in achieving them, would
increase levels of positive responses to interest, efficacy, support and attitude toward TE. This in
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turn would begin shifting the gender roles perceptions, driven from the student side to the parent
and adult side, thus creating more career options for females as well as interest and efficacy in
pursuit of their goals at a faster rate.
Recommendations
For future studies, it is recommended that studies include participation of all female
students to gather input from the non-TE input. This study was weighted heavily toward females
with TE experience and when attempting to find out why females aren’t enrolling in TE courses,
it is very important to hear from the young women who are not enrolling to find out why they
aren’t enrolling.
This study was conducted at the end of the school year when students are beginning to
check out for the summer and the level of engagement is at a low as other things take priority
over the things associated with school and taking voluntary surveys. In future research studies, it
is recommended they be conducted in the beginning of the school year or soon thereafter, when
students are more engaged. This will most likely provide greater participation and more
thoughtful responses.
The findings of this study point to negative female perceptions of TE, gender roles and
socialization. To better understand these elements, future research studies should include parents,
coaches, counselors and other adults who have a high influence on children to determine and
better understand their views on gender roles, socialization and perceptions of TE, (which may
be outdated) and to identify the cultural norms and differences in opinions between the affluent
and other levels of households. This study focused only on the student’s perceptions and did not
include these.

54
It is also recommended to look further at student career choices to determine if they are
made based on their own interests and passions or the result of other influences, and to look
further into female TE instructors and role models as the literature review indicated strong results
when these are in place.
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Appendix A: TE Department Survey Questions
Question

Type of question

Information sought

1. What is your gender?

M/C

Demographic

2. What school level are you

M/C

Demographic

M/C

Demographic

Likert Scale

Efficacy

M/C

Influence

Likert Scale

Interest

Likert Scale

Interest

Likert Scale

Interest

Open-ended

Interests

M/C

Demographic

in?
3. Do you have TE
experience?
4. Rate how successful you
felt you were in the course?
5. What prompted you to take
the course?
6. Rate how likely you are to
take another TE course.
7. Rate how Minnetonka’s
current course offerings meet
your needs.
8. Rate how Minnetonka’s TE
program offering supports
your career goals.
9. What courses would you
like to see offered in the TE
program?

61
10. What is the highest level
of education achieved in your
household?

Open-ended

Demographic

Open-ended

Interests

Open-ended

Influence

Open-ended

Influence

Open-ended

Efficacy

Open-ended

Interests

11. What are your parent’s
occupations?
12. What are the career/jobs
goals you are considering?
Goals
13. Who or what helped you
learn about your career goals
options?
14. Who or what had the
greatest influence on your
career choices?
15. What are the barriers to
achieving your career goals?
16. Where in the future do
you plan to work?
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Appendix B: TE Targeted Survey Group Questions
Question
1. Looking at the photo of the

Type of question

Information sought

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

woodworking room, what do you
find welcoming?
2. Looking at the photo of the
woodworking room, what do you
find un-welcoming?
3. Looking at the photo of the
woodworking room, what would you
suggest doing to make it more female
welcoming?
4. Looking at the photo of the metals
room, what do you find welcoming?
5. Looking at the photo of the metals
room, what do you find unwelcoming?
6. Looking at the photo of the metals
room, what would you suggest doing
to make it more female welcoming?
7. Looking at the photo of the
graphics room, what do you find
welcoming?
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8. Looking at the photo of the

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Perception

Open-ended

Interests

graphics room, what do you find unwelcoming?
9. Looking at the photo of the
graphics room, what would you
suggest doing to make it more female
welcoming?
10. Looking at the photo of the
engineering room, what do you find
welcoming?
11. Looking at the photo of the
engineering room, what do you find
un-welcoming?
12. Looking at the photo of the
engineering room, what would you
suggest doing to make it more female
welcoming?
13. If you have taken a TE course,
how did it help you determine your
future goal?
14. If you have taken a TE course,
would you recommend it to a friend?
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15. What additional course content
would you like to see offered in the

M/C

Perception

Open-ended

Interests

M/C

Interests

M/C

Interests

TE department?
16. If a “girls’ only TE course were
offered, would you be interested in
signing up?
17.As a female looking at the class
make up in TE courses, what is your
ratio of male to female preference?

