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NOTES FROM THE CO-EDITORS
As we begin our service as Editors of the Journal of Career and Technical Education (JCTE),
we would like to acknowledge the editorial service of Dr. Thomas R. Dobbins. Dr. Dobbins,
Professor and Chair of the Division of Agriculture at Clemson University, served as the JCTE
Editor for more than 10 years (2000-2012). His longevity as Editor of the journal provided the
stability needed to sustain this important forum for dissemination of research findings in the
field. Dr. Dobbins picked up the editorial torch from Dr. Kirk Swortzel, Professor in Agricultural
Information Sciences and Education at Mississippi State University, who served as the Editor of
the journal under its prior name as Journal of Vocational and Technical Education (JVTE) from
1995-1999. Thus, as we pick up the editorial torch from Dr. Dobbins, we hope to continue the
tradition of sustained service and maintain the quality and vitality of the journal in years to come.
We would also like to recognize the contribution of JCTE reviewers in the process leading to the
publication of a journal issue. The quality of the journal can only be maintained with the support
of colleagues in the field willing to serve as reviewers and meet review timelines. The reviewers’
professionalism is especially appreciated at times when more than one article is requested for
review. Thank you for your support.
Three articles are featured in this issue. The articles address topics related to the promotion of
college and career readiness, students’ postsecondary interest in STEM fields, and professional
development needs in secondary education.
Besnoy, Clayton-Code, and Whitman conducted a qualitative study to evaluate the effectiveness
of a daylong career development conference offered to male high school juniors and seniors
residing in a Midwestern metropolitan area. The conference referred to as Man Up! Men’s
Leadership Summit, served as the focus in the study and included the participation of 166 high
school students interested in charting a career path. Besnoy et al. concluded that this type of
conferences can have a positive impact on assisting male students in identifying transitional
paths to postsecondary education.
In turn, Lichtenberger and George-Jackson examined how background and school factors impact
interest to major in one of the science, technology, engineering and mathematics (STEM) fields
for high school students. Based on the analysis of a binary logistic regression model, the authors
found that high school course taking in science and scores on science and math standardized tests
were significantly and positively related to an increased interest in STEM majors. Other
significant individual factors shaping college aspirations were gender, ethnicity, and SES. On the
other hand school factors such as teacher academic qualifications had a negative but significant
relationship with STEM interest, while teacher experience had a small but significant positive
relationship.
Finally, Cannon, Kitchel, and Tenuto shared the findings of a study seeking to describe Idaho
superintendents’ perceptions of Career and Technical Education (CTE) teacher’s professional
development needs. Based on a descriptive method, the authors reported that teaching
critical/creative thinking skills and proper safety attitudes were viewed as most important.
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Further, integrating reading and writing standards into CTE curricula were rated as the highest
priority for perceived in-service professional development.
Collectively, the articles reflect the current interest in understanding how to promote college and
career readiness in general and in STEM fields in particular. In addition to background and
school factors, career and technical education is becoming an important vehicle for promoting
both college and career readiness. In addition, the role of professional development is also
recognized as an important component for improving the quality of teaching, learning, and career
development in schools. Further, the articles also reflect a diversity of methodological
applications including the use of qualitative techniques, survey strategies, and regression analysis
serving as a gauge of research practice in the field.
In this context, and in the quest to continue advancing our understanding of important issues in
the field, we invite the submission of manuscripts to be considered for publication by JCTE. As
noted in our publication guidelines, manuscripts should relate to current issues and have direct
implications for career and technical educators.
The Journal of Career and Technical Education can be obtained in
electronic form. Previous printed journals are indexed in the Education Resources Information
Clearinghouse (ERIC). The electronic journal is available worldwide on the Internet
and can be accessed at the following case sensitive URL:
http://scholar.lib.vt.edu/ejournals/JCTE/
Prior to Volume 16, Number 2, the Journal of Career and Technical Education was
published as the Journal of Vocational and Technical Education. These issues can be
found at the following case sensitive URL:
http://scholar.lib.vt.edu/ejournals/JVTE/

Edward C. Fletcher Jr. & Victor M. Hernandez-Gantes, University of South Florida
Co-Editors
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GUIDELINES FOR AUTHORS
The Journal of Career and Technical Education (JCTE) is a non-profit, refereed, national publication of
Omicron Tau Theta, the national, graduate honorary society of career and technical education. Manuscripts
submitted for consideration by JCTE should focus on career and technical education philosophy, theory, or
practice. Comprehensive reviews of literature and reports of research and methodology will be considered. All
articles should relate to current issues and have direct implications for career and technical educators. It is
intended that JCTE serve as a forum for discussion of philosophy, theory, practice, and issues in career and
technical education. Manuscripts submitted for review should not have been published or be under current
consideration for publication by other journals.
Publication Style
The Publication Manual of the American Psychological Association (APA), 6th Edition (2010), is the standard
of style for JCTE. Place figures and tables in the appropriate place in the manuscript. Underlining should not
be used anywhere in the manuscript. Statistics and titles in the reference list should be italicized according to
APA 6th Edition Style. Manuscripts not adhering to the style manual will be returned to the authors without
review.
Figures and Tables
Tables and figures should provide only information essential to understanding the article. Authors should
avoid reporting the same information in both text and tables. In the preparation of tables and figures, authors
should use APA guidelines for format and include the tables and figures in text where they should appear.
Tables and figures are to be prepared as a part of the Microsoft Word file. Tables must be developed in
columns using the table-formatting feature in the word processor so that they will translate to HTML. Each
item in a table should be placed in an individual cell. Do not use tabs to format tables because they will not
translate properly. Tables and figures will not be published on oversized or foldout sheets.
Submitting Manuscripts
Manuscripts accepted for publication normally may not exceed 30 pages of printed, double spaced text,
including title page, abstract page, tables, figures, and references. Margins should be 1" all around and use
Times New Roman 12-point for all text, tables, and figures. Use the line numbering feature of the word
processor to number each line of the manuscript.
Electronic submissions are preferred, although mailed copies will be accepted.
Submit the following:
1. A separate title page with the manuscript title, author(s), institution(s),
complete address(es), telephone number(s), and the author(s)’ e-mail
address(es); and
2. one double-spaced copy of the manuscript with the abstract placed immediately after the manuscript
title and the lines numbered; author(s) must ensure that all references to the author(s) and their
institutions are removed from the manuscript according to APA guidelines to facilitate the doubleblind peer review process; the abstract should succinctly describe the manuscript’s contents and
cannot exceed 960 characters and spaces (150 words).
The manuscript and title page can be submitted via e-mail to ecfletcher@usf.edu and victorh@usdf.edu.
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Review and Publication
JCTE is published twice a year, spring and fall. All accepted articles will be published in the electronic journal,
which is currently available at the following case sensitive URL:
http://scholar.lib.vt.edu/ejournals/JCTE/
The review process for the Journal of Career and Technical Education normally requires six weeks to three
months. The Editor will notify you as each stage in the review process is completed. The decision of the
reviewers will be one of the following:
1. Accept (publish as submitted, very minor editorial revisions may be needed - this
is very rare for initial submissions);
2. Accept Conditionally, with minor revisions (revisions are reviewed by
editor, not resubmitted to review panel);
3. Accept Conditionally with Major Revisions (revised manuscript will be
sent back to the same reviewers for reconsideration);
4. Reject but Invite Major Revision and Resubmission (fundamental
changes are needed, and the revised manuscript will go back to the same
reviewers for reconsideration-this is a very common decision on the initial
review and should not be considered as a final rejection); or
5. Reject the manuscript for JCTE (the manuscript will not be considered
again).
The manuscript review process for JCTE is a "double-blind" peer review in that the reviewers are not informed
of the identity of the author(s) and the author(s) are not informed of the identities of the reviewers. The
reviewers of the manuscript are recognized scholars with appropriate professional and educational preparation
and are selected for their specific expertise relative to the topic of the manuscript being reviewed. At least one
of the reviewers on each manuscript must be a member of the JCTE Editorial Board. The final acceptance rate
for JCTE is usually 35-45%. Authors who persevere through requested revisions are generally the authors
whose manuscripts are eventually published in selective, refereed journals such as JCTE.
Book Reviews/Thematic Issues
Book reviews will also be considered for publication in the JCTE. Persons interested in publication of a book
review should contact the Editor-Elect (see inside front cover, page 1). A thematic issue of the JCTE may be
published at least once every two years. Themes for upcoming issues will be announced in both the hard copy
and electronic journal.
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Developing College and Career Readiness Through the Man Up! Men’s Leadership
Summit
Kevin Besnoy
University of Alabama
Kimberly Clayton-Code
Northern Kentucky University
Mary Whitman
The University of Alabama
ABSTRACT
High school guidance counselors have a tremendous job of balancing their administrative
responsibilities and providing students with career and college guidance. However, collaborative
efforts that bring together guidance counselors, institutions of higher learning, and local
community members can provide students with the guidance needed to set and achieve lifelong
dreams. A qualitative research design was used to evaluate the merit, worth, and effectiveness of
a daylong career development conference offered to male high school juniors and seniors
residing in a Midwestern metropolitan area. By following Perna’s (2006) multilevel conceptual
model, organizers of the Man Up! Men’s Leadership Summit brought together 166 high school
males and community leaders to discuss how to chart a career path. Three themes emerged that
support the effectiveness of this model. Implications are discussed and suggestions for future
directions are offered.
Introduction
I think what was good about this day is that at my high school my dreams were shot down. I was
told I will never succeed in what I do and that scares me. I was at one point so sure who I was
but the real world, it gets scary. This program told me that my dream of becoming governor
could happen and come true if I put all my heart into it, and that made me feel so much better
about myself. After participating in this program, I know I need to go to college to become what I
want to become. Being here made me feel welcomed and that there is hope for my future.
(student response on evaluation form, March 2011)
For some students, transitioning from high school to postsecondary settings can be
difficult and stressful. It seems unnatural for young people to know what they want for their
future when they only have eighteen years or less of life experience to draw upon. While some
are able to leave high school with the requisite skills to achieve their desired level of success,
others lack the academic, social, and financial resources to realize their dreams. Either way,
successfully charting a prosperous life-long career path, as a high school upperclassman, can be a
daunting experience.
Many schools approach this transition by administering career interest surveys to their
students. Effective career and college programming is more complex than simply analyzing the
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results of such a career interest survey. It requires a coordinated effort among students, parents,
community members, and high school professionals to create life exploration opportunities that
engage young people in meaningful experiences (Allen & Robbins, 2010). According to Marc
(2010), these organized efforts provide high school students with the necessary mind set to begin
formulating life-long professional and personal dreams. Once these dreams are established,
students can develop the necessary skill set and begin working towards meeting their goals.
Given the multitude of responsibilities placed on high school guidance counselors,
scheduling time to provide their students with career counseling and college guidance is difficult.
In fact, Truong (2011) reported that high school counselors struggle to balance their
administrative responsibilities with career education programming and counseling for their
students. As such, collaborative efforts that bring together guidance counselors, institutions of
higher education, and local community members are needed. Not only will they alleviate some of
the pressure put on high school counselors but these efforts will also make for a richer learning
experience.
In reality, the high school setting is just one location where students can receive
information about their future college or career options. Perna (2006) developed a multileveled
conceptual model that outlines four factors that contribute to high school graduate’s post
secondary decisions: (a) students, parents, and families; (b) public school system; (c) institutions
of higher education; and (d) education policy set at the federal, state, and local levels. In fact, a
2010 report titled Up to the Challenge: The Role of Career and Technical Education and 21st
Century Skills in College and Career Readiness supports the benefits of Perna’s model. “High
school and postsecondary partnerships with employers and postsecondary educators provide
pathways to employment and/or associate’s, bachelor’s, and advanced degrees” (Bray, Green, &
Kay, p.15). While these four factors are interconnected (Perna, 2006; Rowan-Kenyon, Perna, &
Swan, 2011), there is a paucity of research documenting the impact that a secondary schoolhigher education institution-community partnership has on helping students chart a career path.
This manuscript addresses this gap in the research by describing the evaluative results of a
daylong career readiness conference hosted on the campus of a regional Midwestern university.
Purpose of the Study
We agree with previous researchers (Perna, 2006; Rowan-Kenyon, Perna, & Swan,
2011), that it is important for post-secondary institutions (4-year universities and community
colleges) to make a significant contribution to helping high school students successfully
transition into career paths. However, at this point we are not trying to test any specific theory;
rather, we conducted this study from a constructivist perspective (Ponterotto & Grieger, 2007).
Our attempt was to discover answers to our research questions about helping young males
transition from high school into college and career paths.
For many adolescents the prospects of transitioning from high school to college, and
ultimately into a career, can be daunting. Making the choice to attend the right college and set
the right career/life goals is difficult for an eighteen-year-old high school student. While there
are many programs offered by high schools that provide students with information on attending
college, there are unique resources and activities that post-secondary institutions and community
©2013 - Journal of Career and Technical Education, Vol. 28, No. 1, Spring, 2013 – Page 10

leaders can offer. The purpose of this study was to determine the effectiveness of a career and
college readiness development conference offered to male high school juniors and seniors
residing in a Midwestern metropolitan region of the United States.

Method
Procedure
Our research team consisted of two university professors in gifted and talented education,
whose research focuses on talent development, and one graduate student working on an
advanced degree in gifted and talented education. The two university professors consulted with
school administrators, guidance counselors, and local community professionals about the
organization of the daylong college/career readiness conference. The graduate student did not
participate in the organization or implementation phase of the study. Her sole contribution was to
help analyze, code, and report data. Finally, the two university professors kept field notes during
the conference as a way to record immediate impressions of the conference’s events.
This conference was organized to study how male high school students would respond to
an opportunity to build a commitment to seek postsecondary college or career options. Our
purpose was to provide attendees with, (a) an opportunity interact with other high school
students from throughout the region, (b) the opportunity for these students to experience a
university campus, and (c) a connection between high school students and prominent business
and community leaders through breakout session workshops. We used these three themes as
points of departure (Charmaz, 2008) as we designed the conference, developed participant
evaluation forms, and analyzed data. These themes should be viewed as a frame of reference for
our study around which we defined our data. Our intent was not to form predetermined
conclusions to support our pedagogical philosophies.
We invited all juniors and seniors in public schools to attend the Man Up! Men’s
Leadership Summit; a daylong college and career readiness development conference. Invitation
packets with flyers advertising the daylong event and registration forms were sent to all high
guidance counselors in the metropolitan region (n = 35 schools). Guidance counselors were
asked to post the flyers in their school’s hallways and provide registration forms to all interested,
male, juniors and seniors. While we advertised a $10 registration fee, we informed the guidance
counselors that no student would be excluded for financial reasons.
All attendees completed a conference registration form. There were 60 seniors, 105
juniors, and one sophomore from a total of 20 schools. Eighteen of the schools were public and
two were private. In addition, three were rural schools, ten suburban, and seven urban. Fourteen
of these schools were considered to be diverse schools in terms of the percentage of students
attending the schools who qualify for free and reduced lunch status. Of the 166 attendees, 20% (n
= 33) had decided on which college they were attending and only 45% (n = 20) of the seniors
indicated which college they planned to attend.
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Conference Structure
We relied on our professional network, and the networks of our collaboration team, to
identify local professionals who potentially would be willing to speak to a group of male high
school students. Recruitment letters were sent inviting selected professionals to speak about their
professions, describe paths they took to become successful, and offer advice on transitioning
from high school to post-secondary settings. The opening keynote speaker was a professor whose
research focuses on diversity issues. The themes of his presentation were the importance of
setting both personal and professional goals, giving back to the community, and valuing
diversity. The luncheon keynote speaker presentation was titled “Finding Your Passion, Living
Your Dream” which highlighted the importance of setting and pursuing one’s life goals while
finding work that is personally and professionally meaningful.
The opening keynote speaker spoke for one hour. After which, participants attended the
first of their two, 1-hour breakout sessions. The first session focused on college readiness and the
second focused on career readiness. The day concluded with a luncheon and a lunch speaker.
Topics for Breakout Sessions I and II ranged from workplace skill development and college
entrance themes to career readiness and career path themes (see Table 1).
Table 1. Breakout sessions topics by student participation
The topics for the college readiness sessions included
Valid
Session I Title
Frequency
Percent
Percent
University Housing
14
10.9
10.9
Getting Involved On Campus
4
3.1
3.1
Developing Your Leadership Skills
11
8.6
8.6
Student Financial Aid
13
10.2
10.2
College Life
20
15.6
15.6
Life As A Student Athlete
12
9.4
9.4
Financial Management
2
1.6
1.6
The Admission Process
11
8.6
8.6
Time Management
17
13.3
13.3
Using Strengths To Guide Your Career
13
10.2
10.2
Interviewing And Resume Writing
11
8.6
8.6
Total
128
100.0
100.0
Topics for the careers breakout session workshops included
Valid
Session II Title
Frequency
Percent
Percent
Journalism
8
6.3
6.3
The Legal Profession
9
7.0
7.0
Marketing
12
9.4
9.4
Medicine
9
7.0
7.0
Managing Your Future
9
7.0
7.0
Public Relations
7
5.5
5.5
Engineering And Mathematics
13
10.2
10.2
Entrepreneurship
7
5.5
5.5

Cumulative
Percent
10.9
14.1
22.7
32.8
48.4
57.8
59.4
68.0
81.3
91.4
100.0
Cumulative
Percent
6.3
13.3
22.7
29.7
36.7
42.2
52.3
57.8
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The Arts
Education
Business Management
Financial Planning
Computer Science
Keeping The Books

13
7
9
4
12
9

10.2
5.5
7.0
3.1
9.4
7.0

10.2
5.5
7.0
3.1
9.4
7.0

68.0
73.4
80.5
83.6
93.0
100.0

Participants selected and attended a variety of interactive discussion panels and session
workshops with themed tracks for personal development. When registering for the conference,
participants selected specific breakout session topics. Sessions’ topics focused on providing
career specific information as well as life and workplace skills. Sessions were designed to teach
important skills needed to be successful in the workforce and ways for the participants to
develop their individual leadership potential. Successful men who represented a variety of
careers, or were experts on issues that male high school students were facing, led the individual
breakout sessions. This included current university students and faculty, as well as business and
community experts.
Instrumentation
At the end of the conference, participants were given an evaluation form asking them to
provide feedback about the summit’s merit, worth, and effectiveness (Patton, 2002). The form
consisted of 10 questions. Three questions (I learned something from this conference, The
information was presented in an interesting way, and I enjoyed the conference) were 4-point
Likert-type items (1 = Not At All; 2 = A Bit; 3 = Enough; 4 = Very Much). The following seven
items were open-ended questions that allowed participants to share their thoughts and
impressions of the conference: (1) What do you think was good about the conference?; (2) What
do you think would improve the conference?; (3) How has your career plan changed as a result
of this conference?; (4) Describe what your dream your life to be like 15 years from now; (5)
What activities will you engage in to make your dreams come true?; (6) Is there more
information you require that would help you achieve your dreams?; and (7) Other Comments. No
demographic or personally identifiable information was solicited on the evaluation forms in
hopes that participants would feel more comfortable in responding honestly.
Analysis
A qualitative evaluation research design (Patton, 2002) was used to collect and analyze
participants’ perceptions of the merit, worth, and effectiveness of the Man Up! Men’s Leadership
Summit. Data were gathered from evaluation forms submitted by conference participants and
from our field notes. In order to make data analysis more manageable, the research team (two
university professors and graduate assistant) randomly selected 30% (n = 38) of the evaluation
forms for intensive analysis (Elliott, Fischer, & Rennie, 1999) and compared them with our field
notes. Research team members independently analyzed and coded the data into smaller units.
Next, we came together to review codes and agree upon a coding structure. Once this coding
structure was established, the we independently themed the data and analyzed those themes.
During the independent thematic analysis, distinctive categories emerged. Afterwards, we
reconvened, compared similarities and differences in the themes, and developed theory (Saldaña,
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2009). When there was disagreement on themes we discussed the differing views and reached a
consensus about the emerging theme in question. In order to verify the themes and theory that
emerged, we conducted a less intensive examination of the rest of the sample (Elliott el al.).

Results
Out of the 164 participants who attended the conference, 128 (78%) completed and
submitted the evaluation forms (see Table 2).
Table 2. Mean scores from student evaluation forms
Descriptive Statistics
N
I Enjoyed The Conference
128
I Learned Something From This Conference
128
The Information Was Presented In An
128
Interesting Way
Valid N (listwise)
128

Min Max
1
4
1
4
1

4

Mean
3.56
3.49

Std. Dev.
.600
.602

3.26

.724

After analyzing students’ responses to the open-ended questions, the following three
themes emerged from which we developed theory: (1) Motivation to Set and Achieve Career/Life
Goals, (2) How Do I Make My Dreams a Reality?, and (3) Making a Personal Connection with
the Speaker. The first theme demonstrates participants’ desire to have a successful life. The
second two themes represent a need to provide young people with the requisite resources which
will allow them to take an active role in making their lives successful.
The reported data below are representative of the entire sample. In an attempt to
accurately report and illustrate data, we selected quotes from evaluation forms that represented
participants’ views, feelings, and intentions (Charmaz, 2008). Our intention was to provide the
reader with a thick description, demonstrate evidence of the themes, and illustrate how we built
our theory (Ponterotto & Grieger, 2007). Rather than correcting grammar, we left the
participants’ words intact.
Motivation to Set and Achieve Career/Life Goals
In describing their dreams for the future, many of the participants in this sample desired
to have an established career. While some described their career aspirations in general terms like
“I will have a good paying job I enjoy” or “Be in some kind of career”, others had specific
careers in mind. It was eclectic mix of dreams such as “Be in the law profession or hold public
office”, “Own an aquaculture farm to help out the oceans against the demands of people”, and
“A nurse with a great job”. Given the number of participants who completed the evaluation form,
the wide range of interests supports previous research (Allen & Robbins, 2010; Marc, 2010)
about high school male career interests and did not surprise researchers While many participants
in this sample have set career goals, some have considered how these career goals will benefit
their lives.
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For example, in describing future career goals, many of the participants dreamt of having
a family or being part of a strong family. Sample responses include “I would like to be in a job I
enjoy doing and have a family to care about and live happy with”, “Having a family and being
able to provide for them”, or “Own a big business and have kids and a wife”. This common
theme around family and parenthood among participants was not something we expected to
emerge. For participants in this sample, this unanticipated finding represents an opportunity for
future research. Prospective studies could investigate high school males’ perspectives on
parenthood and provide breakout sessions focusing on various husband/father related topics.
The event helped many realize the importance of taking an active role in determining
their own future. A majority indicated that the conference either reinforced their future goals
(e.g. “My career plans have not changed but I have picked up on some helpful hints” or “It
strengthen my passion to join the law profession and gave me a better understanding on the
extension of law itself”) or helped them make better decisions about their future (e.g. “I need to
let go of the less important things and do what I need to succeed” or “Has not changed but it has
helped me think of new ways to boost my ambition for my career”). Based on these responses
and this theme, follow-up studies should investigate if similar conferences impact the depth to
which participants gave to pursuing their future aspirations.
As young people transition from high school students to high school graduates, deciding
on a career path is a big decision. However, making a wrong decision can be costly in both time
and resources. Some students indicated that they learned enough about a particular profession to
know they no longer wanted to pursue that path (“I learned I do not want to be an Accountant”
and “I realized that the engineering field might be too difficult for me”). While these participants
did not indicate if they settled on an alternative path, this realization is important because it
allows them to begin inquiring about other careers.
Making a Personal Connection with the Speaker
Several students indicted that one successful element of the conference was the valuable
information shared by the speakers. For instance, a majority of students indicated that the
speakers’ information was interesting, informative, and valuable. Comments like “I was given a
lot of information no one else gives in school”, “It was very informative and I learned a lot about
what it was like to be a college student”, and “I learned a lot of valuable information that I can
use in my future” demonstrate the conference’s success in being able to meet the participants’
desire to speak with those who have successfully overcome life’s obstacles. This was a goal that
researchers had set for participants and suggests that recruiting speakers who can share personal
successes and failures is important.
A majority of students reported that the speakers really connected with them and passed
on life lessons. Two comments in particular sum up this sentiment, “They [speakers] urged me to
think about different aspects of my life than I have in the past. They encouraged me to think
about careers and planning, as well as a professional life.” Similarly another participant
remarked, “It was good hearing from someone who had overcome many obstacles in life...the
speakers could relate to us and tried to guide us based on what they learned from their
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experiences.” This finding supports Allen and Robbins (2010) assertion that high school students
value meaningful and authentic experiences. Participants in this sample valued speakers who
provided real-life examples of struggle and eventual accomplishment.
By making personal connections with the participants, we believe the speakers impacted
the lives of those who attended the conference. Evidence of this conclusion is supported by
comments like, “My life choices have changed. I am going to try as hard as I can in school. I will
make my life matter. Now I’m more aware of what I want to plan for and what goes into
attending college” and “I have realized that in order to make it through college I’ll have to be
determined and hardworking.” While we recruited speakers who could provide personal
experiences about the paths they took to reach their particular level of success, we did not
anticipate that they would make deep, meaningful connections with the participants.
How Do I Make My Dreams a Reality?
Although the participants gained information about their futures, they were left with a
desire to learn more specifics about how to achieve their dreams. For example, a majority of
students reported the conference made them realize that they still had more to learn. One student
asked, “What exact steps to take for my future? I want more information on the best path to get
me where I want to be and how to pay for that path.” Another student commented, “Now that I
am more positive of my future I want to know how to achieve it. Nobody has prepared me to do
that…its frustrating to know what you want to be but not know how to make it happen.” These
findings support previous research (Rowan-Kenyon et al., 2011) that as young people gain
knowledge about careers and potential career paths, they realize that there is more they do not
know. Further evidence of this point emerged as these participants described the types of
information they desired, which fell into one of the two following categories: (1) college specific
and (2) career specific.
Analysis of the data revealed that many of the participants indicated they desired more
specific college information. They appeared to be interested in learning about the pathways to
access post secondary institutions. These ranged from finding the financial assistance to pay for
college (e.g., “How am I going to pay for college?”, “…scholarships that are available to me.”,
and “…more information on performance scholarships. Particularly visual arts-based ones.”) to
selecting the right college for their desired career path (e.g., “It would help to be able to find
more information about colleges and what kind of majors those colleges offer”, “Knowing which
majors require which classes”, and “What the best major would be to achieve being an athletic
trainer”). These results indicate that participants are thinking about making the right decisions
that will influence their future but they lack enough information to achieve their goals.
Equally important for many the participants, was the need for more career specific and
experiences. The responses ranged from what is it like to work in a particular field (e.g., “What
is it like to be a biology teacher?, “I need more information on the different kinds of engineering
jobs”, and “Real world experience would help me the most”) to the specific steps required to
enter a given profession (e.g., “How would one join the gaming industry?”, “How to get the
financial means to start up a product?”, and “I need information on foreign language jobs”).
While the conclusions gleaned from these data indicate that participants in this sample still
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require information about pursuing their career aspirations, they suggests that these participants
are in the midst of the natural growth of a young person learning how to chart life-long course.

Discussion
Qualitative results from the Man Up! Men’s Leadership Summit suggests the potential
effectiveness of a secondary school-higher education institution-community partnership in
delivering a daylong career development conference. In this study, the collaborative efforts
among these groups provided students with an authentic learning experience. However this
seamless, behind the scenes relationship went unnoticed by the conference’s participants. Still,
its importance cannot be overstated in the discussion of these results. Data support existing
literature that high school students in this sample require authentic career development
experiences with those currently working in the field. Finally, these results revealed that, in
addition to thinking about their future careers, these young males are concerned with playing an
active role in the family.
Quality of the Speakers
Based on the results of this quantitative evaluative study, The Man Up! Men’s Leadership
Summit was ultimately successful because speakers meaningfully connected with the students in
this sample. First, practicing professionals, community leaders, and current college students
spoke to the obstacles many male adolescents face when transitioning from high school to post
secondary settings. Second, they provided participants with an opportunity to ask detailed
questions about specific professions and solicit information about how to access the necessary
resources to make entrance into a post-secondary setting possible. Finally, participants viewed
the speakers as providing information that is typically not provided in schools.
One explanation for this finding may be that the speakers were not individuals with
whom the participants have daily contact. Certainly the messages of hard work, perseverance,
and goal setting are common themes expressed by most high school teachers, guidance
counselors, and parents. However, the constant interaction with those individuals can cause an
adolescent to become immune to the impact of their messages. A critical component of the Man
Up! Men’s Leadership Summit was participants were removed from their high school settings
and invited to a university campus. This finding supports previous research (Perna, 2006;
Rowan-Kenyon et al., 2010) that authentic experiences helped reinforce career-based learning
opportunities.
Establishing and Meeting Life Long Goals
The results of this study revealed that the conference helped participants recognize the
importance of establishing life-long personal and professional goals. This finding supports
previous research (Allen & Robins, 2010; Marc, 2010) that, when provided with the right
information and guidance, students can make informed decisions about their career paths. The
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detail that participants used to describe their future career goals demonstrates they were able to
articulate future aspirations.
In addition to detailing their career goals, a significant number of participants aspired to
have a family. While this finding surprised researchers, perhaps the amazement represents an
unidentified bias. In planning the conference, collaborators only focused on college readiness
and career path related issues. Any discussion of what it means to be a 21st century male and a
male’s role in the family was purely coincidental. Given the limited number of participants, it is
difficult to generalize these finding to a larger population; however, these findings suggest that
high school males in this sample are thinking about their roles as a father and husband. Future
career readiness conferences should dedicate some time and discussion to this topic.
Limitations
The intent of this study, as with most qualitative research, was to inform and not to
generalize. Readers should view the presented data with this in mind and formulate their own
opinions as to the results’ applicability (Gentry, Steenbergen-Hu, & Choi, 2011). There are a few
limitations that need to be addressed. The major data source were participants’ evaluation forms
completed immediately at the end of the conference. We did not follow-up with them to evaluate
the longitudinal impact of the day’s events. Conducting this type of survey might have provided
additional insight. Additionally, by nature of their attendance at the conference, participants were
pre-motivated to develop college and career readiness skills. As such, responses on evaluation
forms might have been inflated and conclusions cannot be generalized to those who did not
attend.
Conclusion
The results from the Man Up! Men’s Leadership Summit bode well for partnerships
among secondary schools, institutions of higher education, and community leaders in terms of
developing career readiness skills and dispositions of adolescent males. Partnerships and
conferences such as this can have a positive impact on assisting male students to successfully
transition from secondary education, to postsecondary education settings, and hopefully into
career pathways. Incorporating the multileveled conceptual model in this manner allowed for a
dynamic student experience.
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ABSTRACT
This study examined how various individual, family, and school level contextual factors
impact the likelihood of planning to major in one of the science, technology, engineering, or
mathematics (STEM) fields for high school students. A binary logistic regression model was
developed to determine the extent to which each of the covariates helped to predict such
academic interest. High school course taking in science and performance on science and math
standardized tests were significantly and positively related to an increased interest in STEM.
College aspirations were significant, and those with loftier educational goals were generally
more likely to plan to major in a STEM field. Other individual-level factors also played a
significant role, as male high school students were significantly more likely to have an early
interest in STEM relative to their female peers, as were African American high school students
compared with White students. Low-income students were significantly more likely to be
interested in STEM majors than higher income students, respectively. In terms of school-level
context, while teacher academic qualifications had a negative but significant relationship with an
early interest in STEM, teacher experience had a small but significant positive relationship.
Introduction
Strengthening the scientific workforce has been and continues to be of importance for
every state in America. Preparing an educated workforce to enter Science, Technology,
Engineering, and Mathematics (STEM) occupations is important for scientific innovations and
technological advancements, as well as economic development and competitiveness. As argued
by Carenvale, Smith, and Melton (2011), “without a robust STEM workforce, we [the United
States] will become less competitive in a global economy” (p. 6). In addition to expanding the
nation’s workforce capacity in STEM, broadening participation and success in STEM is also
important for women and racial and ethnic minorities, given their historical underrepresentation
and the occupational opportunities associated with these fields.
An individual’s ability to participate in the STEM workforce, regardless of their
background, begins with adequate training and knowledge building garnered from K-12 and
postsecondary schooling. The development of skills and knowledge necessary to succeed in math
and science in school, in college, and in the workforce is largely a linear process, with little room
for diversions or alternative pathways. Students who plan to pursue a STEM major in college
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often begin preparing in high school by taking certain courses, such as Advanced Placement (AP)
courses in math and science, if available. Given the sequencing necessary to culminate in a
STEM postsecondary degree or STEM occupation, it is necessary to examine high school
students’ attitudes, thoughts, and actions towards math and science fields. Included in this line of
research is the need to link high school students’ planned college majors to various contextual
factors. This study investigates high school students’ planned major in college, which will give
insight into which groups of students are most likely to study and potentially work in the STEM
fields.
This study attempts to gain a better understanding of the early determinants of planning to
major in a STEM field, which could provide critical information to a number of groups, including
high schools and postsecondary institutions which are seeking to increase students’ interest in the
STEM fields. The research question guiding the study is: How do individual-level factors, as
well as family and school-level contextual factors help determine the extent to which high school
students plan to major in a STEM field? High schools could use this information to provide
guidance to students to help foster early awareness of, and interest in, STEM majors and careers.
The results could also be useful for colleges and universities in their recruiting efforts, as they not
only attempt to increase the overall number of students who are interested in and who major in
STEM, but particularly students from traditionally underrepresented backgrounds.
Theoretical Framework
This study was framed borrowing from Perna and Thomas’ (2006) conceptual model of
student success. The current study used three of the four contextual levels identified by Perna
and Thomas (2006): internal/individual, family, and school as they to relate the first key
transition point and as an indicator of students’ success or college aspirations. Internal context
was assessed with individual-level factors falling within one of three categories: 1)
demographics; 2) academic qualifications; or 3) motivations. Demographics included both
gender and race/ethnicity. Academic qualifications were assessed with high school GPA,
standardized test performance, and course-taking patterns. Motivation indicators included
highest expected degree and college preference. Family context was assessed with family size,
family income, expectation to work during college, and expectation to received financial aid.
Finally, high school context was assessed with the following school-level variables: teacher
academic capital, teacher experience, attendance and mobility rates, and aggregate performance
on standardized tests. For more detail regarding the operational definitions, please see Appendix
A.
In terms of theoretical perspective, as suggested by Perna and Thomas (2006), the
framework uses multiple perspectives and borrows from classic economic theory (rationalbehavior), as well as a more recent sociological one (negative selection). From the rationalbehavior perspective (Becker, 1964; Mincer, 1974), decisions to enroll in college and the
selection of majors are largely made on the basis of perceived economic returns. In other words,
an individual will enroll in college and select a major based on expected future earnings weighed
against opportunity costs, relative to both not enrolling and alternative majors in which they
could enroll.
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The sociological perspective purports that such enrollment decisions and the selection of majors
are not only governed by considering economic returns, but also cultural norms and expectations
(Coleman, 1988). Brand and Xie (2010) contended that the extent to which rational-choice and
sociological perspectives are applied to enrollment decisions depends on one’s economic
background. In their theory of negative selection, Brand and Xie (2010) argued that students
who were among the least likely to enroll in college (economically disadvantaged students) stood
to gain the most from matriculating to college and therefore were more apt to weigh the
economic benefits of such decisions. On the other hand, economically advantaged students were
more apt to make such decisions based on cultural norms and expectations. Assuming intended
major is related to one’s decision to enroll, majoring in a STEM field for low income students is
arguably more intentionally linked to economic justifications than it is for high income students
(Beattie, 2002). Brand and Xie (2010) argued that for economically advantaged students, the
decision to attend college and arguably major in STEM was better rooted in cultural norms and
expectations. Applying the theory to college aspirations is viable based on George-Jackson and
Lichtenberger (2012). They found that economically disadvantaged students generally had more
confidence in their STEM majors than their high-income counterparts.
Literature Review
A review of factors that impact high school students’ interest in STEM fields led to the
identification of three main themes: students’ interests and motivations, academic qualification,
and educational contexts. These three themes largely correspond with two of the factors
included in Perna and Thomas’ model—namely internal and school-level contexts. While other
factors also relate to high school students’ interests in and ability to enroll in STEM majors in
college, these three themes highlighted here appear to be very influential on students’
participation and success in STEM fields as they plan to transition from high school to college.
Students’ Interest and Motivations
High school and college present an opportunity for students to explore academic interests
and plan their pathway for further education or a specific occupation. Students’ own interests
and motivations in STEM fields and jobs shape their pursuit of math and science courses, their
performance in these courses, and their entry into STEM majors in college. Although White and
Asian males are traditionally well-represented in the STEM fields, White students have the
lowest levels of interest in science, in comparison to other racial and ethnic groups, while Asian
students have the highest levels of interest (Elliott, Strenta, Adair, Matier, & Scott, 1996).
Despite Latino and African American students exhibiting similar and sometimes higher levels of
interest in STEM fields than White students, fewer enter into and persist in STEM majors in
college (Hurtado, Pryor, Tran, Blake, DeAngelo, & Aragon, 2010). By gender, White women
have lower rates of interest in science than White men (Seymour & Hewitt, 1997), but with
“commitment, as attested by their graduate or professional school goals, will achieve in science
and engineering at relatively high rates” (Leslie, McClure & Oaxaca, 1998, p. 268).
Students’ interest in STEM majors and careers tend to change over time, particularly in
the adolescent years (Frome, Alfeld, Eccles, & Barber, 2006; Sadler, Sonnert, Hazari & Tai,
2011). Students’ interests in STEM fields may be shaped, in part, by their orientation to future
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occupations and potential career earnings. Potential earnings influence Asian women’s choice of
STEM major more than White women, particularly for Chinese, Filipino, and Southeast Asian
women (Song & Glick, 2004). White women historically view familial obligations and
occupational pursuits as exclusive endeavors, which results in their favoring jobs that offer more
flexibility than those in the STEM sector so that temporary leaves from the workforce will allow
them time to raise a family (Hanson, 2004). In addition to social expectations and life factors,
women tend to select majors based on different reasons and values as compared to men, with
women placing less importance on potential career earnings and more importance on jobs that
allow them to nurture others (Turner & Bowen, 1999; Wiswall & Zafar, 2012). Students of color
also tend to choose majors that will enable them to give back to others and serve their
community rather than choosing majors based on personal financial gain (Bowen, Kurzweil, &
Tobin, 2005). Unfortunately, high school students—particularly women and students of color—
do not view STEM fields as a means by which to achieve the altruistic goals of serving and
caring for others, thereby contributing to their decisions not to choose a college major in STEM
(Bonous-Hammarth, 2000).
Academic Qualification and Preparation
Academic qualification and preparation in STEM relates to the math and science courses
students take, as well as the grades they receive in those courses. Qualification and preparation
can also be measured by students’ performance on standardized tests such as state-based
proficiency exams, the SAT (formerly known as the Scholastic Assessment Test), and the ACT
(American Collegiate Testing). Preparation levels impact not only students’ entry into a STEM
major, but also their persistence in that major to degree completion (Elliott et al., 1996).
Exhibiting a high-level of academic preparation is a common characteristic of students who enter
STEM majors in college (Levine & Wycokoff, 1991). White and African American students
who took more math and science courses in high school were more likely to enroll in STEM
majors in college (Maple & Stage, 1991). In addition, taking more high school science courses
increases students’ declaration of Engineering and Physical Science majors in college
(Ethington, 2001, p. 359). Increasing academic preparation by encouraging students to take “the
most academically intensive math courses—trigonometry, pre-calculus, calculus” (Trusty, 2002,
p. 471) improves the likelihood of women choosing a STEM major in college. Incorporating
major-field program information into the college choice process has a positive impact on
declaring a STEM major (Engberg & Wolniak, 2013).
It has been argued that increasing access to high school career and technical education
(CTE) courses and programs could ignite interest and understanding of STEM fields by making
math and science content more relevant (Association for Career and Technical Education, 2009).
Further, the completion of high school career and technical education programs has been
established as a factor related to improved performance in math (Stone, Alfeld, & Pearson,
2008), as well as persistence and degree completion in STEM-related postsecondary programs
McCharen & High; 2010). Stone, Alfeld, and Pearson (2008) established that through the
careful integration of STEM-related content in CTE programs, CTE students improved their
math skills without losing the important technical skills. College students who completed select
high school CTE programs (pre-engineering) had higher enrollment and persistence rates in
STEM-related postsecondary degrees programs (McCharen & High, 2010).
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Educational Contexts
High schools shape students’ educational opportunities through their course offerings,
tracking policies, and—most important for STEM fields—access to science and math courses.
The context of the high school and the math/science curriculum offered to students can vary
greatly, with schools serving low-socioeconomic families providing fewer STEM educational
opportunities to students (Oakes, 1990). In addition, schools that serve a high percentage of
racial and ethnic minority students do not offer as many AP courses as other high schools due to
disparities in school funding and access to resources, including quality teachers (May & Chubin,
2003). This results in fewer AP math and science courses taken by African Americans, Latinos,
and Native Americans, which contributes to the underrepresentation of students of color in the
STEM fields in postsecondary education. Although women are underrepresented in certain
STEM fields, their rate of completion of AP math and science courses in high school does not
vary significantly from those of men (Clewell & Campbell, 2002). Despite their rate of
completion in AP math and science courses and despite often earning higher grades in math and
science courses than men (Leslie & Oaxaca, 1998), academically qualified women are still less
likely to enter into a STEM major or occupation in comparison to men. In other words, “in spite
of their strong preparation, girls still end up leaving science” (Blickenstaff, 2005, p. 374).
The context of the university a student attends can impact their future orientation to a
STEM career. The impact of institutional settings on STEM entrance or persistence have
included such contexts as Ivy League universities (Elliott et al., 1996), liberal arts colleges
(Rask, 2010), and community colleges (Jackson & Laanan, 2011; Starobin & Laanan, 2010;
Starobin, Laanan & Burger, 2010). For instance, entering a highly selective institution can
negatively impact students’ aspirations to pursue a STEM career; yet pursuing a degree that leads
to a specific career in STEM positively impacts students’ interest in STEM (Herrera & Hurtado,
2011). The variety of institutional settings that have been studied in relation to STEM entrance
and persistence is indicative of the many possible pathways STEM degrees can be pursued.
In summarizing the literature in the context of the theoretical perspective, the theory of negative
selection (Brand & Xie, 2010) helps to explain the relationship between several of the
factors identified in the literature and students’ interests in majoring in STEM. Affirming
the theory, traditionally underserved students with a higher likelihood of being
economically disadvantaged, such as Latinos and African Americans, have maintained a
relatively high level of interest in STEM, while traditionally served and well-represented
students, namely White males, have maintained a relatively low interest in STEM (Elliott
et al., 1996). However, interest does not always correspond with STEM participation, as
there is evidence that Whites, particularly White males, are well-represented in STEM
fields (Elliott et al., 1996) and Latinos and African Americans are underrepresented in
STEM fields (Hurtado et al., 2010).
In some instances, the relationship identified in the literature diverges from the theory of
negative selection. The divergence could be explained by the theory’s original application to a
slightly different outcome than the current study (i.e., college enrollment as opposed to interest
in STEM), or by Brand and Xie’s (2010) strict focus on economic background as opposed to
underserved or underrepresented status in STEM. Also disaffirming the theory of negative
selection is literature suggesting that psycho-social forces may play more of a role than
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economics in a traditionally underserved student’s decision to major in a STEM field (Bowen et
al., 2005; Bonous-Hammarth, 2005). Furthermore, high school context could impact whether
one makes the decision to major in STEM, but more in the sense that limited access to STEMrelated courses results in fewer students interested in STEM (May & Chubin, 2003; Oakes, 1990)
rather than how social and economic forces played a role in students’ interests.
Methods

Data Source

In the given state, all high school juniors are required to take the ACT as part of the
state’s achievement test battery. The resulting dataset was a census of the graduating high school
class of 2003. The data were made available to the researchers under shared data agreements
with the state’s Board of Higher Education and ACT. Because the analysis involved the use of
secondary data, an institutional review board exemption was sought and subsequently granted.
Obtaining this information for all students in the Class of 2003 increased the generalizability of
the findings, and reduced a number of issues related to selection bias that exist in many
education studies, particularly studies focusing on students’ college choice process. Immediately
prior to the ACT test administration, students completed a survey called the ACT Student
Interest Inventory. Students are asked to answer a series of questions related to their interest in
various activities and subjects, which sheds light on the students’ academic interests and plans
for college.
The analysis presented focuses on students who maintained a planned college major
during high school. Students who indicated that their planned college major was “undeclared”
were removed from the dataset prior to analysis. Definitions of the variables used in the study
are provided in Appendix A. Specific to the definition of STEM, the following majors are
included: Agricultural Sciences, Biological Sciences, Computer and Information Sciences,
Engineering, Food Sciences, Health Sciences, Mathematics, Physical Sciences, Psychology, and
STEM Teacher Education. STEM fields, as defined by other empirical studies, as well as federal
agencies such as the National Science Foundation and the National Institutes of Health, are
largely inconsistent and often to do not include the health sciences or STEM teacher education
programs, such as math and science education (George-Jackson, 2011). Here, both the health
sciences and STEM teacher education are considered to be STEM majors, as both fields require
knowledge and mastery of math and science content.
Analytical Methods of Sample
A sample (n=27,935) of the cases with complete information (N=59,618) on all of the
variables analyzed in the study was randomly selected. The random sample equated to roughly
47% of the students with complete information, and was selected so that each sub-category
included in the analysis had a cell-size of at least 100, in hope that cross tabulations would yield
cell sizes of greater than 10, allowing for better reporting. Further, the sample size would assure
a sufficient power to determine statistical significance at the p<0.001 level. A summary of the
profile of the students included in the sample is offered in Appendix B (see Tables 5–7).
Regarding students’ demographic background, there were slightly more women (53%) than men
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(47%) in the sample. The majority of students were white (74%) and from a low or mid-low
family income (52%).
Analysis
Descriptive and predictive statistics were calculated on the random sample using SPSS.
A two-level hierarchical generalized linear model with students nested within schools was
initially tested. However, the null model indicated that there was insufficient variance between
schools in the average likelihood of students to have an early STEM interest to justify the use of
a nested model (Heck, Thomas, & Tabata, 2012). As a result, a single-level binary logistic
regression model was used to predict likelihood of an early interest in a STEM field among a
random sample of the Illinois High School Graduating Class of 2003. Binary logistic regression
is a variation of generalized linear modeling and is used to predict a discrete outcome using
categorical or continuous covariates or predictor variables. It has been described by Agresti
(2007) as useful for a wide variety of applications, including social science research. As is the
case with the current study, the outcome is generally dichotomous and logistic regression makes
no assumption about the distribution of the independent variables. That is, the predictor
variables do not have to be normally distributed, linearly related, or of equal variance within
each group (Burns & Burns, 2008). There are two main uses of logistic regression. As described
in Mertler and Vannatta (2002), the first is the prediction of group membership and the second is
to provide knowledge of the relationships and strengths among the variables.
Results
Internal Context
As shown in Table 8, the results of the logistic regression model indicated that
demographics played a significant role in determining one’s likelihood of having an interest in
majoring in STEM prior to high school graduation. In terms of gender, male high school
students were significantly more likely to have an early interest in one of the STEM fields as
compared to their female counterparts. In terms of race/ethnicity, African American students
and Asian students were significantly more likely to maintain an early STEM interest relative to
similar White students. However, based on the odds ratios, the difference between Asian and
White students was much greater than the difference between African American and White high
school students. There was no statistically significant difference between Latinos and White
students.
Academic qualifications were examined next. Regarding standardized test scores, higher
math and science scores were significantly and positively related to maintaining an early STEM
interest, while higher reading and English scores were significantly and negatively related to the
outcome. Years of high school science and English were both statistically significant predictors,
but the direction of the relationship with the outcome was the opposite. More high school
science courses equated to a greater likelihood of an early STEM interest, while more English
decreased one’s odds. High school students stating a need for help in developing their study
skills had significantly lower odds of having an early interest in STEM as compared with similar
students without such a need. Further, while the variables related to course taking in
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mathematics generally lacked statistical significance, stating the need for help in math was
significantly and negatively related to having an early interest in STEM.
In reference to students’ motivations, generally speaking, those with higher degree
aspirations were more much likely to be interested in STEM. The model established that high
school students who anticipated earning a graduate degree had significantly higher odds of
having an early interest in STEM relative to those planning to earn a bachelor’s degree, associate
degree, or technical certificate. Preferred college type also played a significant role, as students
who planned to matriculate to private colleges were significantly less likely to have a STEM
interest relative to those who planned on enrolling at public four-year institutions. High school
students planning on enrolling at a community college or another technical institution had
significantly higher odds of maintaining a STEM interest than the reference group (public fouryear college). Further, high school students who planned to enroll in a nursing school had the
greatest odds of planning to major in a STEM field as compared with the reference group. Also,
selecting one’s college based on a program offered or a particular field of study was related to
increased odds of having an early academic interest in STEM, relative to being interested in a
given college for other reasons, such as location, tuition, or size.
Family Context
Regarding family context, students from high and mid-high income families had
significantly lower odds of having an early interest in STEM relative to their low income
counterparts. None of the other variables related to family context indicated statistical
significance.
School Context
In terms of school context, college prep students were significantly more likely than CTE
students to be interested in majoring in a STEM field; however, there was no difference between
students in a general curriculum program and CTE students. Students from high schools with
higher aggregate performance on standardized tests were less likely to have an interest in
majoring in a STEM field, after controlling for the internal and family contexts. Class size was
significantly and negatively related to one’s likelihood of planning to major in a STEM field.
That is, students from schools with smaller class sizes had higher odds of an early STEM interest
as compared with those from schools with larger class sizes. Students from schools with higher
attendance rates were significantly more likely to have an early interest in STEM. In terms of
school-level measures related to teachers, students from schools where the teachers had higher
aggregate academic qualifications were less likely to have an early interest in STEM, while
students from schools where the teachers had more experience were slightly more likely to have
an early interest in STEM.

©2013 - Journal of Career and Technical Education, Vol. 28, No.1, Winter, 2013 – Page 26

Table 8
Likelihood of Maintaining an Early Interest in STEM
Variable

Coefficient

Gender: Male
Race: African American to White
Race: Latino to White
Race: Asian to White
ACT English
ACT Math
ACT Reading
ACT Science
HS GPA (Low to High)
HS GPA (Mid-low to High)
HS GPA (Mid-High to High)
Completed Core Curriculum
Semesters of English

Semesters of Math
Semesters of Science
Completed AP Science
Need Study Help
Need Math Help
Highest Expected Degree (Less than BA to BA+)
Highest Expected Degree ( BA to BA+)
College Pref. (Private 4yr to Public 4yr)
College Pref. (CC to Public 4yr)
College Pref. (Private 2yr to Public 4yr)
College Pref. (Voc./Tech to Public 4yr)
College Pref. Nursing to Public 4yr)
College Pref: Field of Study
Family Income (High to Low)
Family Income (Mid-High to Low)
Family Income (Mid-Low to Low)
Expected to Received Aid
Expected to Work During College
Number of Siblings
HS Program: CTE to General
HS Program: College Prep to CTE
Mean ACT Composite for Class
Mean Class Size
Attendance Rate
Mobility Rate
Teacher Academic Capital
Average Years of Teaching Experience
Constant
*p<0.05; **p<0.01; ***p<.001

0.264
0.121
-0.058
0.501
-0.034
0.033
-0.018
0.034
-0.016
-0.087
-0.068
-0.024
-0.119
0.016
0.181
0.254
-0.060
-0.063
-0.452
-0.584
-0.280
0.239
0.073
0.376
3.023
0.175
-0.237
-0.092
-0.066
-0.018
0.039
-0.019
-0.076
0.112
-0.041
-0.012
0.025
0.004
-0.112
0.013
-2.323

Standard Error
0.028
0.050
0.049
0.059
0.004
0.005
0.004
0.005
0.049
0.046
0.038
0.029
0.014
0.012
0.010
0.031
0.028
0.030
0.046
0.030
0.038
0.044
0.144
0.073
0.184
0.026
0.044
0.040
0.037
0.035
0.031
0.010
0.039
0.032
0.011
0.004
0.007
0.002
0.029
0.006
0.597

Odds Ratio
1.302***
1.129*
0.944
1.651***
0.966***
1.033***
0.982***
1.035***
0.984
0.917
0.935
0.976
0.887***
1.016
1.198***
1.289***
0.942*
0.939*
0.636***
0.557***
0.755***
1.269***
1.076
1.456***
20.554***
1.192***
0.789***
0.912*
0.936
0.982
1.040
0.981
0.926
1.119***
0.959***
0.988**
1.025***
1.004
0.894***
1.014*
0.098***

Discussion/Conclusions
The results confirm some of the common perceptions of underrepresented students in
STEM fields, while disrupting others. For example, male high school students were much more
likely to plan on majoring in a STEM field than their female peers. A similar pattern has been
consistently found over time, including a study conducted by Seymour and Hewitt (1997), who
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found that White women were less likely than White men to be interested in science majors.
However, as Creamer (2012) noted, the change of women’s long-term interest in pursuing a
career in the STEM fields such as engineering can be more positive than the change in men’s
interest during college. On the other hand, some of the groups that are traditionally
underrepresented— African Americans and low-income students— were actually more likely to
have an early STEM interest relative to well-represented students. With regards to African
American students, this finding is similar to that of Riegel-Crumb and King (2011) who found
that male and female African Americans were actually more likely to declare a major in the
physical sciences and engineering than White males after differences in pre-college academic
preparation was taken into consideration. Early interest in STEM may be key to declaring a
STEM major for African American students at the critical transition point between high school
and college; however, long-term success is also dependent on the opportunities students have
had for adequate academic preparation prior to entering a STEM major.
The finding related to family income and to a lesser extent race/ethnicity provides
empirical support for the theory of negative selection (Brand & Xie, 2010), as African American
students and students from low-income families were more likely to maintain an early interest in
STEM, relative to their White and mid-high and high income counterparts. This suggests that
for some students the decision to major in a STEM field may be more associated with
economics than social forces. As argued by George-Jackson and Lichtenberger (2012), high
school students from low-income families may have a clearer sense of their college major; and
conversely, students from higher income brackets may view college as a chance to explore
different majors and potential occupations. In other words, high school students from lowincome families may be more likely to perceive STEM majors as leading directly to the
workforce, potentially reducing the opportunity costs associated with attending college.
In terms of aspirations, those with loftier academic goals were more likely to have an
early interest in STEM. Further, college choice was important and somewhat reflective of
program offerings at specific types of institutions. Relative to students anticipating
matriculating to a public four-year institution, those planning to attend a four-year private school
were less likely to have an early STEM interest. However, those planning to enroll at a
community college, technical school, or particularly a school of nursing, were significantly more
likely to have an early interest in STEM. This suggests that students with an early interest in
STEM consider multiple education pathways, and community colleges and technical schools are
perceived as a viable option for those with an interest in a STEM-related field.
The motivation for selecting one’s college was also vital as those choosing a given
college because of a particular program or field of study were more likely to maintain an early
STEM interest. This finding reflects that of Herrera and Hurtado (2011) who found that
enrolling in a degree program for a specific type of career helps underrepresented students retain
interest in pursuing a job in STEM. Of course, as expected, students’ interest in STEM careers
and intentions to enter such fields often change over time, particularly in the adolescent years
(Frome et al., 2006; Sadler, Sonnert, Hazari & Tai, 2011).
High school course taking, particularly in science, was significantly and positively
related to an increased likelihood of having an early interest in STEM. Participating in AP
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science and taking more science courses both significantly increased one’s odds of having an
early interest in STEM. As Tyson, Lee, Borman, and Hanson (2007) noted, advanced course
taken in math and science at the high school level provides a viable avenue to attaining a degree
in STEM. Given the findings here, advanced math and science courses taken in high school
may lead to a mediating factor of early interest in STEM, which may in turn impact STEM
degree completion. This relationship should be explored further in future studies.
Policy Implications
The results of the study can be used to inform programs aimed at improving recruitment
into the STEM fields. For instance, programs that offer students and their families information
about STEM majors and careers may lead to an early awareness of opportunities in STEM
fields. The timing of these interventions is crucial given that many students in their junior year
of high school already have a notion of what their college major will be, as well as what job they
may have in the future. Recruitment programs that inform students and their parents of the
many STEM major options, as well as pathways to STEM-related degrees and occupations, may
help strengthen students’ selection of STEM majors, as well as their confidence in their choice.
In terms of current policy, these results could be useful as the new STEM learning
exchange program is implemented in select states (Branham, 2012) and nationally (MalynSmith & Colon-Baco, 2012). Learning exchanges are designed to support the local development
of P-20 STEM programs that connect a student’s career and educational interests. The STEM
programs heavily emphasize educational and school to workforce transitions, as well as
facilitate the development of public-private partnerships between schools and a variety of
stakeholders. The learning exchanges are designed to coordinate functions across the P-20
STEM talent pipeline and are designed to improve access and success for underrepresented
populations in STEM fields, including women, racial/ethnic minorities, low-income, and
disabled students (Tyszko, 2011).
This study offers an initial understanding of high school students’ initial interest in
majoring in STEM and does not necessarily equate or lead to long-term success in these fields.
Further, planning to major in a STEM field does not guarantee that a particular student even
enrolls in college upon high school graduation. In addition, the congruency between planned
major and students’ academic qualifications and preparation levels needs to be explored
further to provide additional insight into the process by which students enter and persist in
STEM majors. In other words, are educational expectations aligned with academic
qualifications and at which point in the talent pipeline are underrepresented students with
sufficient academic qualifications exiting STEM fields?
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APPENDIX A
Definitions
The following tables provide a description of the dependent and independent variables that were
used in this study. Table 1 summarizes how the majors were categorized to create the dependent
variable.
Table 1
Categorization of Majors
STEM Majors

Non-STEM Majors

Agricultural Sciences

Architecture

Biological Sciences

Business

Computer and Information Sciences

Community and Personal Services

Engineering

Family and Consumer Sciences

Food Sciences

Liberal Arts

Health Sciences

Non-STEM Teacher Education

©2013 - Journal of Career and Technical Education, Vol. 28, No.1, Winter, 2013 – Page 34

Mathematics

Trade and Industrial Relations

Physical Sciences

Visual Arts

Psychology
STEM Teacher Education

Tables 2–4, below, summarize the independent variables used in the study.
Table 2
Description of Individual-Level Variables
Variable
Source Type
Description
Early STEM Interest
ACT
Dichotomous Coded 1 for those interested STEM major; 0
otherwise (see Table 1).
Gender
ACT
Dichotomous Includes: a: female; and b) male; reference
Male.
Race
ACT
Nominal
Includes: a) African American; b) Latino; c)
Asian American; and d) White; reference
White
ACT English
ACT
Scale
Scaled indicator of performance on the
English component of the ACT
ACT Math
ACT
Scale
Scaled indicator of performance on the Math
component of the ACT
ACT Reading
ACT
Scale
Scaled indicator of performance on the
Reading component of the ACT
ACT Science
ACT
Scale
Scaled indicator of performance on the
Science component of the ACT
High School GPA
ACT
Ordinal
Includes: a) less than or equal to 2.4; b) 2.52.9; c) 3.0-3.4; and d) greater than or equal to
3.5; reference less than or equal to 2.4
Completed Core
ACT
Dichotomous Includes: a) did not complete core; and b)
Curriculum
completed core curriculum
Semesters of English
ACT
Scale
Scaled indicator of the number of semesters
(half years) of high school English
Semesters of Math
ACT
Scale
Scaled indicator of the number of semesters
(half years) of high school Math
Semesters of Science
ACT
Scale
Scaled indicator of the number of semesters
(half years) of high school Science
Completed AP Science
ACT
Dichotomous Includes: a) did not participate in AP Science;
and b) participated in AP Science
Need Study Help
ACT
Dichotomous Whether a student state a need for help in
developing their study skills
Need Math Help
ACT
Dichotomous Whether a student stated a need for help with
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mathematics

Highest Expected
Degree

ACT

Nominal

College Type Preference

ACT

Nominal

Field of Study as Main

ACT

Dichotomous Includes: a) field of study as the main reason
for enrollment; b) mentioned some other
factor as the major reason for college
preference.

Includes: a) less than a bachelor's; b) bachelor's;
and c) higher than a bachelor's; reference higher
than a bachelor's degree

Includes: a) private four-year; b) community
college; c) private two-year d)
vocational/technical school; e) nursing school;
f) public four-year; reference public four-year

Table 3
Description of Family-Level Variables
Variable
Source Type
Family Income
ACT
Ordinal
Expected to Received
Aid

ACT

Expected to Work
During College

ACT

Number of Siblings

ACT

Description
Includes: a) High, >$80K; b) Mid-High, $50K
to $80K; c) Mid-Low, $30K-$50K; d) Low,
<$30K; reference Low
Dichotomous
Includes: a) did not expect to receive financial
aid; and b) expected to receive financial aid
for college
Dichotomous Includes: a) did not expect to work while
enrolled; and b) expected to work while
enrolled
Scale
Scaled indicator of the student’s number of
siblings

Table 4
Description of School-Level Variables
Variable
Source
Type
High School Program
ACT
Nominal
Type
Mean ACT Composite
for Class
Mean Class Size
Attendance Rate
Mobility Rate

Teacher Academic
Capital

IIHSRC* Scale
IIHSRC*
IIHSRC*
IIHSRC*
IERC**

Scale
Scale
Scale
Scale

Description
Includes: a) College prep; b) General
curriculum; and C) Career and Technical
Education (CTE); reference CTE
High school average ACT composite score.
Mean high school class size
High school attendance rate
High school mobility rate
Aggregate measure of teacher academic
capital that includes: a) teachers' mean ACT
composite scores; b) teachers' mean ACT
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English score; c) percent of teachers failing
basic skills test on their first attempt; d)
percent of teachers with
emergency/provisional certification; and e)
teachers' mean undergraduate college
competitive ranking.
Average Years of
IIHSRC* Scale
Mean years of teaching experience for all
Teaching Experience
teachers in the given high school
*Derived from the Illinois Interactive High School Report Card; **Developed by the Illinois
Education Research Council (IERC) using multiple data sources
APPENDIX B
Results Tables
Table 5
Descriptive Statistics: Means and Proportions for Individual-Level Variables
Variable
STEM
Non-STEM
(n=11,767)
(n=16,168)
Gender: Male
0.50
0.45
Race/Ethnicity: African American
0.12
0.10
Race/Ethnicity: Latino
0.09
0.09
Race/Ethnicity: Asian American
0.07
0.04
Race/Ethnicity: White
0.72
0.77
ACT English
20.47
20.07
ACT Math
21.52
30.36
ACT Reading
21.12
20.77
ACT Science
21.27
20.4
High School GPA: <2.4
0.25
0.29
High School GPA: 2.5-3.0
0.17
0.19
High School GPA: 3.0-3.5
0.26
0.26
High School GPA: >3.5
0.33
0.25
Completed Core Curriculum
0.52
0.46
Semesters of English
7.56
7.56
Semesters of Math
6.99
6.75
Semesters of Science
6.55
6.00
AP Science
0.39
0.28
Need Study Help
0.44
0.48
Need Math Help
0.38
0.45
Highest Expect Degree: Less than BA 0.14
0.17
Highest Expect Degree: BA
0.27
0.39
Highest Expect Degree: More than BA 0.59
0.44
College Preference: Public 4yr
0.67
0.66
College Preference: Private 4yr
0.14
0.16

Total
(n=27,935)

0.47
0.11
0.09
0.05
0.75
20.23
20.85
20.92
20.77
0.27
0.18
0.26
0.28
0.49
7.56
6.85
6.23
0.33
0.46
0.42
0.16
0.34
0.50
0.66
0.15
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College Preference: Community
College
College Preference: Private 2yr
College Preference:
Vocational/Technical
College Preference: Nursing
College Choice: Field of Study

0.12

0.14

0.13

0.01
0.04

0.01
0.04

0.01
0.04

0.03
0.53

<.01
0.47

0.01
0.50

Table 6
Descriptive Statistics: Means and Proportions for Family-Level Variables
Variable
STEM
Non-STEM
(n=11,767)
(n=16,168)
Family Income: High
0.23
0.24
Family Income: Mid-High
0.25
0.24
Family Income: Mid-Low
0.28
0.28
Family Income: Low
0.25
0.24
Expected to Receive Aid
0.82
0.81
Expect to Work during College
0.76
0.75
Number of Siblings
1.48
1.50

Total
(n=27,935)

0.23
0.25
0.28
0.24
0.81
0.75
1.49

Table 7
Descriptive Statistics: Means and Proportions for School-Level Variables
Variable
STEM
Non-STEM
(n=11,767)
(n=16,168)
HS Program: CTE
0.16
0.20
HS Program: College Prep
0.56
0.48
HS Program: General
0.32
0.28
Mean ACT Composite for Class
20.10
20.27
Mean Class Size
18.90
19.25
Attendance Rate
0.93
0.93
Mobility Rate
0.12
0.11
Teacher Academic Capital
0.68
0.73
Average Years of Teaching
14.43
14.37
Experience

Total
(n=27,935)

0.18
0.51
0.31
20.20
19.11
0.93
0.12
0.71
14.4
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District Superintendent Perceptions of Idaho Secondary CTE Teachers’ Professional
Development Needs
John G. Cannon
Allen Kitchel
Penny Tenuto
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ABSTRACT
The purpose of this study was to describe Idaho superintendents’ perceptions of Career
and Technical Education (CTE) teacher’s professional development needs. A descriptive
instrument based on Borich’s (1980) Needs Assessment Model was completed by 78 respondents
(n = 78). Items related to teaching in a CTE program were assessed for importance, as well as
competence of teachers towards the item. Mean Weighted Discrepancy Scores (MWDS) were
used to prioritize perceived professional development needs. Teaching critical/creative thinking
skills and proper safety attitudes were the items with the highest importance ratings. CTE
teachers were perceived to be most competent at teaching safety attitudes and practices.
Integrating reading and writing standards into CTE curricula were found to be the highest rated
perceived in-service priorities as measured by the MWDS. The findings offer direction for preservice curriculum and in-service activities for CTE teachers. Input from district educational
leaders and other stakeholders are a foundation for CTE in-service planning.
Introduction
The superintendent is the instructional leader and chief executive officer of the school
district (Hoyle, Bjork, Collier, & Glass, 2005; Wilmore, 2008). Superintendents are responsible
for and supervise district budgets, personnel decisions, and community interaction (Wilmore,
2008). Ultimately, however, the “CEO” is responsible for increasing student achievement
district wide. To create a culture that fosters high levels of achievement, effective
superintendents empower district teachers to grow professionally and focus on higher levels of
performance (Hoyle, et al., 2005).
A function of this empowerment of teachers is to promote professional development
through in-service activities designed to meet the training needs of district wide personnel.
Effective in-service activities lead to the change necessary to improve student learning and
achievement. Planning is an important part of the process of school change, and this includes
planning of professional development activities to meet district improvement goals (Zepeda,
1999). Needs assessments are an aspect of the planning process. Effective in-service planning
will include the perceptions of school leaders such as the district superintendent as to what
teachers need.
Academic and career and technical education (CTE) teachers have similar professional
development needs. However, because of the unique nature of CTE programs, CTE teachers
have additional unique training needs in regards to overall program management. Besides the
responsibilities of designing engaging activities, which facilitate learning, CTE teachers prepare
and manage program budgets, supervise and advise Career and Technical Student Organizations,
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create effective public relations, maintain industry advisor committees, and complete academic
and state reports (Kitchel, Arnett, Cannon, & Duncan, 2010).
Forty-six states, including Idaho, are currently implementing Common Core State
Standards (CCSS, 2010). CCSS focus on the process of learning that leads to the development
of higher ordered thinking skills. CTE teachers have identified critical and creative thinking
skills and motivating students to learn as in-service priorities (Cannon, Kitchel, & Duncan,
2012). The continued evolution of the integration of core subjects with CTE curriculum may
provide an opportunity for school districts to achieve desired student learning outcomes for
CCSS.
This study sought to determine district superintendents’ perceived professional
development needs of Idaho secondary CTE instructors in order to contribute to the growing
body of knowledge in this area. Results will add to the growing scholarship in CTE professional
development.
Conceptual Framework
The research conducted for this study was guided by a two part conceptual framework,
the role of the superintendent as the educational leader of a school district, and the use of the
Borich Needs Assessment (1980) as a model to effectively and efficiently determine professional
development priorities for CTE teachers. These two concepts provide a lens to view in-service
training needs for CTE professionals from the perspective of educational leaders seeking
continuous school improvement.
Superintendent leadership is influential to the development of learning communities that
demonstrate improvement (Williams, Tabernik, & Krivak, 2009). Hoyle et al. (2005, pp. 5-6)
identified four functions of a highly effective school leader:
1. Building powerful forms of teaching and learning;
2. Creating strong communities in schools;
3. Expanding students’ social capital valued by schools; and,
4. Nurturing the development of families’ educational culture.
Focusing on “creating strong communities in schools”, effective school leadership cultivates
“learning communities” which strengthens teacher efficacy, thus building a solid foundation for
teacher effectiveness (Hoyle et al., 2005). Guided by the district leader, professional
development can be an important component of teachers’ professional growth that leads to
school improvement and effective student learning (Shipman, Queen, & Peel, 2007).
Dewey (1938) theorized learning as a process of growth. Building on this theoretical
foundation, professional development for the educational setting has been defined as the
“systematic attempt to affect the professional practices, beliefs and understandings of school
persons toward an announced goal” (Bradley, Kallick, & Regan, 1991, p. 3). Conceptually,
professional development is “a continuous process for shaping the organization” (Hoyle et al.,
2005, p. 167). To be most effective, professional development plans should be guided by a
district’s mission, and activities should strengthen the ability to support this purpose (Hoyle et
al., 2005). Because of their responsibility to promote and encourage professional growth by
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teachers, it is important that superintendents be included in the determination of in-service needs,
including those in the CTE content areas. As Wilmore (2008) noted, “Superintendents
must…have the ability to use strategies such as observations of others and collaborative
reflection to help form comprehensive professional growth plans with district and school
personnel...” (p. 37).
The success of professional development and in-service activities is contingent on a welldesigned needs assessment plan (Guskey, 2000). The needs assessment framework for this study
was modeled after the work of Borich (1980) and subsequent researchers who have modified
Borich’s instrument in the CTE area (Cannon, Kitchel, & Duncan, 2012, 2013; Duncan, Ricketts,
Peake, & Uesseler, 2006; Edwards & Briers, 1999; Garton & Chung, 1996, 1997; Joerger 2002;
Layfield & Dobbins, 2002). Previous use of the model for the CTE profession has engaged the
teachers in determination of professional development priorities (Cannon et al., 2012, 2013).
The Borich model utilizes a descriptive survey designed to assess needs. For this study, the
model informed the development of the survey instrument, which allowed respondents to rate
items “perceived level of importance” and the respondent’s “perceived level of competence”
towards the item addressing teaching and learning and CTE program management items that had
been identified by previous research (Cannon et al., 2012, 2013; Duncan et al., 2006; Garton &
Chung, 1996; Joerger, 2002; Layfield & Dobbins, 2002). It must be emphasized that previous
research using this methodology has been primarily focused on teachers’ perceptions and not the
views of administrators.
The Borich model provides researchers with two scores for items related to teaching and
learning and CTE program management, importance and competence. The importance and
competence scores are compared and the mean weighted discrepancy score (MWDS) is
calculated for each item. This data are then analyzed and the items are ranked with those having
the highest MWDS considered the most pressing professional development needs. Previous
research has been critiqued for solely focusing on the perceptions of teachers, leading to the
possibility that true professional development needs are not being identified (Cannon, Kitchel,
Duncan, & Arnett, 2011). By considering the perceptions of school leaders such as district
superintendents, as well as teachers, a better understanding of what the true needs are may be
developed.
Early use of the Borich model to determine CTE professional development needs was
mostly in the area of agricultural education (Duncan et al., 2006; Edwards & Briers, 1999;
Garton & Chung, 1996, 1997; Joerger, 2002; Layfield & Dobbins, 2002). Researchers have
identified “motivating students to learn”, “classroom management and student discipline”, “using
the internet as a teaching tool”, “teaching students problem solving skills”, “using computers in
the classroom”, “using multimedia equipment in teaching”, and “assisting students to increase
critical thinking skills” as professional development needs for agricultural education teachers
(Duncan et al., 2006; Edwards & Briers, 1999; Garton & Chung, 1996, 1997; Joerger, 2002;
Layfield & Dobbins, 2002). Gathering and analyzing data may provide practical ways for
educators to reflect on their practices and implement improvements for their programs.
The work by agricultural education researchers over the last sixteen years has provided a
foundation for needs assessment in other CTE program areas; such as engineering and
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technology, business and marketing, family and consumer sciences, and skilled and technical
sciences (trades and industrial) (Cannon et al., 2011; Kitchel, Cannon, & Duncan, 2009, 2010;
Cannon, Kitchel, & Duncan, 2010). CTE teachers as a group, excluding agricultural educators,
have identified “teaching students to think critically and creatively”, “motivating students to
learn”, “designing and developing digital-age learning experiences and assessments”, and
“utilizing website development and software” as teaching and learning priorities (Cannon et al.,
2012). “Teaching students to think critically and creatively” and “motivating students to learn”
have been consistently ranked in the top five by business teachers and engineering and
technology education (Cannon et al., 2011; Kitchel et al., 2010).
Research has also shown results for management of the entire CTE program. Grant
writing and funding opportunities along with an understanding of federal (Perkins), state, and
local policy have consistently ranked as high needs across CTE program areas (Kitchel et al.,
2009; Cannon et al., 2011; Kitchel et al., 2010; Cannon et al., 2010). Additional program
management needs identified in previous studies were developing a public relations plan,
developing curriculum based school-to-work activities, and establishing and organizing
cooperative internships (Kitchel et al., 2009; Cannon et al., 2011; Cannon et al., 2010).
Research Objectives
School district educational leaders (i.e., superintendents) play an important role in
providing professional development opportunities for staff, which include CTE teachers.
Through observation and reflection, these leaders can provide valuable insight into the
prioritization of in-service needs. Identifying professional development priorities of CTE
teachers is a part of the national CTE research agenda (Lambeth, Elliot, & Joerger, 2008).
Determining superintendents’ perceptions of Idaho CTE teachers’ professional development
priorities was the overall research objective for this research. The specific research questions for
this study were as follows:
1. What are the characteristics and educational backgrounds of Idaho superintendents?
2. What is the level of importance of specific concepts related to teaching, learning, and
managing a CTE program as perceived by Idaho superintendents?
3. What is the perceived level of competence of Idaho CTE teachers in regards to the
specific concepts related to teaching, learning, and managing a CTE program as
perceived by superintendents?
4. What are Idaho CTE teacher professional development priorities as perceived by
superintendents?
Methods and Procedures
A descriptive online survey, developed after a thorough review of relevant literature, was
the data collection instrument used for this study. Idaho public school superintendents, as
identified by the state’s Department of Education, served as the population (N = 150). Because
the researchers used a census population without employing sampling procedures,
generalizability may be limited to the population or participants of this study.
Prior research on the professional development needs of secondary CTE and agricultural
education teachers served as the basis for the design and development of the survey instrument
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(Cannon et al., 2012, Kitchel et al, 2010; Duncan et al., 2006). All of the previous research was
based on the Borich’s Needs Assessment Model (Borich, 1980). Survey items were divided into
two categories related to teaching in a CTE program, teaching and learning and program
management. Of the 56 items, 32 were identified as concerning teaching and learning (see Table
1).
Table 1
CTE Teaching and Learning Statements
Motivate students to learn
Teach students to think critically and creatively
Integrate writing standards into the CTE curriculum
Integrate reading standards into the CTE curriculum
Design & develop digital-age learning assessments
Integrate math standards into the CTE curriculum
Integrate science standards into the CTE curriculum
Teach learning disabled students
Use digital tools to facilitate student learning, creativity, and innovation
Design & develop digital-age learning experiences
Assess and evaluate student performance
Teach problem-solving & decision-making skills
Develop performance based assessment instruments
Use digital tools for blended instruction
Integrate life skills into the curriculum
Embed graduation standards into the CTE curriculum
Use digital tools for on-line instruction
Teach gifted and talented students
Utilize website development software
Teach using experiments
Use multimedia equipment in teaching
Promote and model digital citizenship and responsibility
Use digital tools for face-to-face instruction
Classroom management
Teach proper safety practices in the lab
Teach proper safety attitudes in the classroom
Utilize database software (e.g., MS Access)
Utilize graphic design & publishing software
Utilize productivity software (word processing, spreadsheets, presentation software)
Organize and supervise teaching laboratories
Use non-computer technology in teaching
Integrate technology standards into the CTE curriculum
The remaining 24 items within the survey were directly related to program management.
These items concern leading, organizing and maintaining a CTE program (see Table 2).
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Table 2
CTE Program Management Statements
Grant writing & funding opportunities
Understand federal (Perkins), state, and local funding
Develop curriculum-based School-to-Work and/or School-to-Career activities
Provide guidance & career exploration activities to students
Develop public relations program
Evaluate a CTE program
Keep current with program related trends & issues
Conduct a needs assessments to determine Programs of Study / Pathways
Understand Career Clusters & Programs of Study / Pathways
Coordinate activities with local organizations/agencies
Determine CTE program content for specific courses
Develop relations with fellow teachers and administrators
Establish and organize co-op/internships
Develop and maintain required safety standards (State and Federal/OSHA standards)
Recruit/promote student involvement with Professional-Technical Student Organizations
(CTSOs)
Integrate CTSO activities into the regular classroom
Establish & use a program advisory committee
Complete reports for local and state agencies
Identify appropriate course textbooks, references, and materials
Knowledgeable of issues involved with traveling with students
Conduct parent/teacher conferences
Fundraise for Career-Technical Student Organizations (CTSOs)
Conduct an adult program
Plan and conduct student field trips
Two Likert type scales were associated with each item statement, one addressed the level
of importance for the CTE teacher, and the other addressed the level of competence of CTE
teachers towards it. The scales were designed so that district instructional leaders could rate the
teaching and learning and program management items. The scale for level of importance was
1=Not Important, 2=Little Importance, 3=Somewhat Important, 4=Important, 5=Very Important.
Level of competence was represented by the following scale; 1=Not Competent, 2=Little
Competence, 3=Somewhat Competent, 4= Competent, 5=Very Competent. Content and face
validity was established using a panel of experts consisting of CTE researchers, educational
leadership researchers, and retired public school administrators reviewed the instrument. The
researchers revised the instrument using suggestions from the panel of experts. Survey items
were also created to ask the participants questions concerning characteristics of their school
districts and personal information (e.g. age, gender, years of administrative experience, subjects
taught, etc.).
The use of the internet as a delivery mode for survey implementation is widely accepted
because of time, cost, accuracy, and efficiency advantages (Puig, 2002; Shannon, Johnson,
Searcy, & Lott 2002; Topp & Pawloski, 2002; Wright, 2005). Researchers used research based
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methodology to deliver the survey online (Dillman, Smyth, & Christian, 2009). When the survey
was closed, 78 superintendents had participated in the study.
Late/non-response bias, which is a threat to external validity in survey research, was a
concern for the researchers (Fowler, 2009). Procedures suggested from previous research were
used to exam for late/non-response error (Lindner, Murphy, & Briers, 2001; Miller & Smith,
1983; Radhakrishna & Doamekpor, 2008). By analyzing late/non-response bias, it can be
determined whether a sample is representative of the population. The evaluation of late/nonresponse bias was analyzed using an independent samples t test, which compared the mean
scores for importance and competence between early respondents (n = 24) to late respondents (n
= 9). Results revealed no statistically significant difference in the importance ratings between
early respondents (M = 4.24, SD = 0.51) and late respondents (M = 4.07, SD = 0.66) (t(31) =
0.798, p > .05). No statistical difference was found for competence between early (M = 3.34, SD
= 0.83) and late responders (M = 3.58, SD = 0.65) (t(31) = -0.791, p > .05). It was determined,
based on the findings, that the sample was representative of the population of Idaho
superintendents.
Data were analyzed using SPSS and MS Excel™. The superintendents’ perceptions of
CTE teacher professional development priorities were determined by calculating the mean
weighted discrepancy scores (MWDS). The competence score was subtracted from the
importance score for each item, and then the values were multiplied by each items mean
importance rating. This produced weighted discrepancy scores, which were then averaged and
ranked for all items. The higher the MWDS, the higher the item is considered as a professional
development priority (Borich, 1980; Joerger, 2002).
Findings
Research Question 1: What are the characteristics and educational backgrounds of Idaho
superintendents?
As mentioned previously, 78 Idaho superintendents responded to the survey. Of the
participants just over three quarters were males (76.9%), almost all had been a classroom teacher
(97.4%), and almost three quarters had over 10 years of experience as an administrator. Most of
the superintendents were over the age of 45 (84.6%), and 10 were older than 65 years of age.
Only 10 of the respondents had experience as a CTE teacher, with agriculture (n = 4) being the
content area which had the most former teachers serving as superintendents in this study. Most
of the superintendents had been high school teachers (n = 62).
Research Question 2: What is the level of importance of specific concepts related to teaching,
learning, and managing a CTE program as perceived by Idaho superintendents?
Table 3 provides the mean scores and standard deviations for the importance ratings for
items related to teaching and learning and program management for a CTE teacher. Teaching
and learning items comprised nine of the top ten highest rated competencies. Competencies
which had the highest rated mean scores were Teach Students to Think Critically and Creatively,
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Teach Proper Safety Attitudes in the Classroom, Motivate Students to Learn, Teach Proper
Safety Practices in the Lab, and Teach Problem-Solving & Decision-Making Skills.
Table 3
Superintendents’ Perceived Importance Ratings of CTE Teaching, Learning, and Program
Management Items (n = 78)
Item
Ma
SD
Categoryb
Teach students to think critically and creatively
4.77
0.48
T&L
Teach proper safety attitudes in the classroom
4.76
0.49
T&L
Motivate students to learn
4.74
0.47
T&L
Teach proper safety practices in the lab
4.74
0.57
T&L
Teach problem-solving & decision-making skills
4.65
0.55
T&L
Classroom management
4.64
0.60
T&L
Develop and maintain required safety standards (State and
4.62
0.69
Federal/OSHA standards)
PM
Assess and evaluate student performance
4.55
0.60
T&L
Integrate life skills into the curriculum
4.51
0.64
T&L
Integrate writing standards into the CTE curriculum
4.49
0.66
T&L
Integrate math standards into the CTE curriculum
4.48
0.72
T&L
Integrate reading standards into the CTE curriculum
4.47
0.73
T&L
Design & develop digital-age learning experiences
4.44
0.64
T&L
Utilize productivity software (word processing, spreadsheets,
4.44
0.66
presentation software)
T&L
Provide guidance & career exploration activities to students
4.42
0.66
PM
Develop performance based assessment instruments
4.42
0.85
T&L
Develop relations with fellow teachers and administrators
4.41
0.72
PM
Teach learning disabled students
4.39
0.81
T&L
Integrate science standards into the CTE curriculum
4.38
0.84
T&L
Integrate technology standards into the CTE curriculum
4.38
0.69
T&L
Conduct parent/teacher conferences
4.36
0.74
PM
Teach using experiments
4.35
0.76
T&L
Promote and model digital citizenship and responsibility
4.30
0.73
T&L
Embed graduation standards into the CTE curriculum
4.30
0.78
T&L
Knowledgeable of issues involved with traveling with students
4.29
0.84
PM
Organize and supervise teaching laboratories
4.28
0.77
T&L
Use non-computer technology in teaching
4.26
0.78
T&L
Keep current with program related trends & issues
4.26
0.89
PM
Evaluate a CTE program
4.26
0.67
PM
Teach gifted and talented students
4.26
0.84
T&L
Develop curriculum-based School-to-Work and/or School-to4.23
0.86
Career activities
PM
Identify appropriate course textbooks, references, and materials.
4.23
0.67
PM
Use multimedia equipment in teaching
4.23
0.75
T&L
Use digital tools for blended instruction
4.22
0.71
T&L
Determine CTE program content for specific courses
4.21
0.86
PM
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Design & develop digital-age learning assessments
4.19
0.87
T&L
Use digital tools to facilitate student learning, creativity, and
4.15
0.85
innovation
T&L
Recruit/promote student involvement with Career-Technical
4.14
0.83
Student Organizations (CTSOs)
PM
Develop public relations program
4.12
0.84
PM
Understand Career Clusters & Programs of Study / Pathways
4.12
0.74
PM
Understand federal (Perkins), state, and local funding
4.09
0.89
PM
Complete reports for local and state agencies
4.05
0.96
PM
Coordinate activities with local organizations/agencies
4.01
0.81
PM
Establish & use a program advisory committee
4.00
0.87
PM
Use digital tools for face-to-face instruction
4.00
0.93
T&L
Use digital tools for on-line instruction
3.96
0.83
T&L
Utilize database software (e.g., MS Access)
3.94
0.89
T&L
Conduct a needs assessments to determine Programs of Study /
3.87
0.85
Pathways
PM
Integrate CTSO activities into the regular classroom
3.86
0.92
PM
Plan and conduct student field trips
3.84
0.95
PM
Utilize website development software
3.84
0.94
T&L
Establish and organize co-op/internships
3.78
0.93
PM
Utilize graphic design & publishing software
3.77
0.85
T&L
Grant writing & funding opportunities
3.65
0.91
PM
Fundraise for Career-Technical Student Organizations (CTSOs)
3.45
0.99
PM
Conduct an adult program
2.75
1.13
PM
a
Scale of 1=Not Important, 2=Little Importance, 3=Somewhat Important, 4=Important, 5=Very
Important.
b
T&L = Teaching and Learning, PM = Program Management.
Research Question 3: What is the perceived level of competence of Idaho CTE teachers in
regards to the specific concepts related to teaching, learning, and managing a CTE program as
perceived by superintendents?
Perceptions held by superintendents about the competence level of their CTE teachers in
regards to the teaching and learning and program management items are found in Table 4. The
items with the highest mean scores were Teach Proper Safety Attitudes in the Classroom, Teach
Proper Safety Practices in the Lab, Conduct Parent/Teacher Conferences, Classroom
Management, and Knowledgeable of issues involved with traveling with students.
Superintendents perceived teachers to be least competent in their ability to Conduct an Adult
Program.
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Table 4
Superintendents’ Perceptions of CTE Teacher Competence for Teaching, Learning, and
Program Management Items (n= 78)
Item
Ma
SD
Category
Teach proper safety attitudes in the classroom
4.24
0.82
T&L
Teach proper safety practices in the lab
4.15
0.85
T&L
Conduct parent/teacher conferences
4.09
0.93
PM
Classroom management
4.04
0.99
T&L
Knowledgeable of issues involved with traveling with students
3.96
0.97
PM
Develop and maintain required safety standards (State and
Federal/OSHA standards)
3.96
0.94
PM
Plan and conduct student field trips
3.88
0.95
PM
Utilize productivity software (word processing, spreadsheets,
presentation software)
3.87
0.87
T&L
Develop relations with fellow teachers and administrators
3.87
0.95
PM
Teach students to think critically and creatively
3.78
0.93
T&L
Identify appropriate course textbooks, references, and materials
3.78
0.92
PM
Integrate life skills into the curriculum
3.76
0.84
T&L
Teach problem-solving & decision-making skills
3.76
0.91
T&L
Assess and evaluate student performance
3.74
0.97
T&L
Motivate students to learn
3.73
0.98
T&L
Use non-computer technology in teaching
3.71
0.94
T&L
Organize and supervise teaching laboratories
3.70
0.95
T&L
Teach using experiments
3.65
0.88
T&L
Teach learning disabled students
3.64
0.94
T&L
Keep current with program related trends & issues
3.64
0.89
PM
Determine CTE program content for specific courses
3.63
0.96
PM
Complete reports for local and state agencies
3.60
1.05
PM
Develop performance based assessment instruments
3.57
0.94
T&L
Promote and model digital citizenship and responsibility
3.55
0.94
T&L
Provide guidance & career exploration activities to students
3.55
0.88
PM
Use multimedia equipment in teaching
3.54
0.92
T&L
Integrate technology standards into the CTE curriculum
3.54
0.88
T&L
Design & develop digital-age learning experiences
3.51
1.01
T&L
Evaluate a CTE program
3.49
0.85
PM
Integrate science standards into the CTE curriculum
3.47
0.95
T&L
Teach gifted and talented students
3.46
1.00
T&L
Recruit/promote student involvement with Career-Technical
Student Organizations (CTSOs).
3.45
0.98
PM
Embed graduation standards into the CTE curriculum
3.44
0.95
T&L
Establish & use a program advisory committee
3.43
1.03
PM
Integrate math standards into the CTE curriculum
3.41
0.92
T&L
Use digital tools for blended instruction
3.41
0.97
T&L
Understand Career Clusters & Programs of Study / Pathways
3.39
0.91
PM
Understand federal (Perkins), state, and local funding
3.38
1.01
PM
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Use digital tools to facilitate student learning, creativity, and
3.31
1.04
innovation
T&L
Integrate writing standards into the CTE curriculum
3.30
1.04
T&L
Develop curriculum-based School-to-Work and/or School-to3.29
0.98
Career activities
PM
Design & develop digital-age learning assessments
3.27
0.98
T&L
Utilize database software (e.g., MS Access)
3.26
1.05
T&L
Coordinate activities with local organizations/agencies
3.26
0.86
PM
Integrate reading standards into the CTE curriculum
3.25
1.06
T&L
Use digital tools for face-to-face instruction
3.25
0.88
T&L
Fundraise for Career-Technical Student Organizations (CTSOs)
3.24
0.91
PM
Develop public relations program
3.21
1.11
PM
Use digital tools for on-line instruction
3.19
1.03
T&L
Integrate CTSO activities into the regular classroom
3.19
0.93
PM
Conduct a needs assessments to determine Programs of Study /
3.16
0.91
Pathways
PM
Utilize graphic design & publishing software
3.13
0.97
T&L
Establish and organize co-op/internships
3.12
1.02
PM
Utilize website development software
3.09
1.03
T&L
Grant writing & funding opportunities
2.87
0.99
PM
Conduct an adult program
2.86
1.25
PM
a
Scale of 1=Not Competent, 2=Little Competence, 3=Somewhat Competent, 4=Competent,
5=Very Competent.
Research Question 4: What are Idaho CTE teacher professional development priorities as
perceived by superintendents?
Superintendent perceptions of secondary Idaho CTE teachers’ professional development
priorities can be found in Table 5. Using the MWDS, Integrate Reading Standards into the CTE
Curriculum, Integrate Writing Standards into the CTE Curriculum, Motivate Students to Learn,
Integrate Math Standards into the CTE Curriculum, and Teach Students to Think Critically and
creatively were the five highest rated items. All five of these items were from the teaching and
learning category. The highest rated program management items were Develop CurriculumBased School-to-Work and/or School-to-Career Activities, ranked eighth, and Provide Guidance
& Career Exploration Activities to Students, ranked tenth.
Table 5
Idaho Superintendent Perceptions of Secondary CTE Teachers’ Professional Development
Priorities
Topic
Rank MWDSa Categoryb
Integrate reading standards into the CTE curriculum
1
5.50
T&L
Integrate writing standards into the CTE curriculum
2
5.36
T&L
Motivate students to learn
3
4.80
T&L
Integrate math standards into the CTE curriculum
4
4.77
T&L
Teach students to think critically and creatively
5
4.71
T&L
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Teach problem-solving & decision-making skills
Design & develop digital-age learning experiences
Develop curriculum-based School-to-Work and/or School-toCareer activities
Integrate science standards into the CTE curriculum
Provide guidance & career exploration activities to students
Design & develop digital-age learning assessments
Develop public relations program
Embed graduation standards into the CTE curriculum
Assess and evaluate student performance
Develop performance based assessment instruments
Use digital tools for blended instruction
Use digital tools to facilitate student learning, creativity, and
innovation
Integrate life skills into the curriculum
Teach gifted and talented students
Evaluate a CTE program
Teach learning disabled students
Promote and model digital citizenship and responsibility
Use digital tools for on-line instruction
Use digital tools for face-to-face instruction
Develop and maintain required safety standards (State and
Federal/OSHA standards)
Coordinate activities with local organizations/agencies
Teach using experiments
Understand Career Clusters & Programs of Study / Pathways
Utilize website development software
Understand federal (Perkins), state, and local funding
Use multimedia equipment in teaching
Recruit/promote student involvement with Career-Technical
Student Organizations (CTSOs)
Grant writing & funding opportunities
Classroom management
Conduct a needs assessments to determine Programs of Study /
Pathways
Teach proper safety practices in the lab
Utilize database software (e.g., MS Access)
Keep current with program related trends & issues
Integrate CTSO activities into the regular classroom
Organize and supervise teaching laboratories
Establish and organize co-op/internships
Determine CTE program content for specific courses
Utilize productivity software (word processing, spreadsheets,
presentation software)
Utilize graphic design & publishing software
Teach proper safety attitudes in the classroom

6
7

4.18
4.15

T&L
T&L

8
9
10
11
12
13
14
15
16

4.01
3.99
3.90
3.87
3.69
3.68
3.63
3.60
3.53

PM
T&L
PM
T&L
PM
T&L
T&L
T&L
T&L

17
18
19
20
21
22
23
24

3.45
3.41
3.38
3.27
3.25
3.23
3.19
3.17

T&L
T&L
T&L
PM
T&L
T&L
T&L
T&L

25
26
27
27
29
30
31
31

3.10
3.04
2.99
2.99
2.92
2.88
2.87
2.87

PM
PM
T&L
PM
T&L
PM
T&L

33
34

2.86
2.83

PM
PM
T&L

35
36
37
38
39
40
41
42

2.80
2.78
2.71
2.66
2.57
2.56
2.52
2.44

PM
T&L
T&L
PM
PM
T&L
PM
PM

43
44
45

2.43
2.42
2.38

T&L
T&L
T&L
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Develop relations with fellow teachers and administrators
Use non-computer technology in teaching
Establish & use a program advisory committee
Complete reports for local and state agencies
Identify appropriate course textbooks, references, and materials
Knowledgeable of issues involved with traveling with students
Conduct parent/teacher conferences
Fundraise for Career-Technical Student Organizations (CTSOs)
Plan and conduct student field trips
Conduct an adult program
Integrate technology standards into the CTE curriculum
a
Mean Weighted Discrepancy Score.
b
T&L = Teaching and Learning, PM = Program Management.

45
47
48
49
50
51
52
53
54
55
56

2.38
2.30
2.29
1.95
1.74
1.35
1.15
0.72
-0.10
-0.29
-2.54

PM
T&L
PM
PM
PM
PM
PM
PM
PM
PM
T&L

Conclusions
The quality of student achievement is related to the quality of the teacher, and the teacher
is the most important variable in the classroom (Knowles, 1980). Student learning outcomes are
indicative of a teacher’s abilities and competence. Relevant training and professional learning
opportunities are necessary for educators to improve the quality of instruction, including those in
CTE classrooms and laboratories. As the educational leader of a school district, the
superintendent has a responsibility to help provide learning opportunities for school personnel,
including building level administrators and teachers (Hoyle et al., 2005). Identifying
professional development needs for teachers is a part of the national CTE research agenda
(Lambeth et al., 2008), and superintendents play an important role in professional development
needs assessment (Wilmore, 2008).
The Borich (1980) needs assessment model was employed in this study to compare
superintendents’ and CTE teachers’ perceptions of teachers’ competencies and professional
development needs. Findings indicated integrating core subjects with CTE courses was a top
priority, demonstrating a consistent theme within the ten highest rated topics. Superintendents in
this study also rated items related to the integration of core subjects into CTE courses as the top
professional development priorities, supporting the belief that CTE programs can be used to
delivery and reinforce academic content.
Implications
Findings from this study may help inform professional development planning for Idaho
secondary CTE teachers. The process of corroborating perceptions of superintendents and
teachers may increase credibility of results and provide a foundation for discussing teacher
competencies and professional development needs. Information from key findings may be used
to establish benchmarks for program improvement.
Findings from this study may provide insights for administrators and teachers as they
prepare for implementation of Common Core State Standards (2010). A current national trend is
to improve reading and writing through CTE content, and many states require content area
reading courses for teacher certification. In support of this trend, professional learning
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opportunities for student motivation, critical and creative thinking skills, and problem solving
and decision-making skills were perceived as a need by the superintendents who participated in
this study. Educators may use these findings to discuss implications for further improvement in
training and professional growth to advance professional competencies associated with teaching
higher order thinking skills.
Over the past couple of decades, CTE teachers have been encouraged to integrate core
subjects into curricula with science and math being the most notable. In the current atmosphere
of high stakes testing for measuring student achievement, findings reported superintendents
demonstrated a lower priority placed on career exploration and preparation, which has been a
traditional function of a CTE program. Superintendents reported the highest rated program
management topics as developing curriculum-based school-to-work and school-to-career
activities and providing guidance and career exploration activities to students. Looking at CTE
teachers’ perceptions in the aggregate, funding has consistently been found to be the highest
program management priority (Cannon, et al., 2013). In comparison, superintendents placed a
lower priority on funding related topics. “Understand federal (Perkins), state, and local funding”
and “grant writing and funding opportunities” were ranked 30th and 33rd respectively. Findings
from this study may prompt conversations relating to resources such as funding and providing
necessary training to advance teachers’ skills for managing CTE programs.
Recommendations
The MWDS scores for program management items were noticeably lower across the
board for superintendents as compared to CTE teachers in previous research. A question for
further study would be to explore possible reasons for this difference. Are school leaders so
focused on academic achievement that the traditional view of a vocational program being the
classroom/laboratory, CTSOs, and supervised experience programs are no longer in vogue? Or,
do the current administrators lack an understanding of the components of the total CTE program?
Are revisions for school leadership preparation needed to improve the understanding of the
purpose of American career and technical education at the secondary level?
Idaho is one of 46 states currently implementing Common Core State Standards (CCSS,
2010). CCSS focus more on the process of learning that contributes to the development of
higher ordered thinking skills. Similarly, CTE teachers as a whole have identified critical and
creative thinking skills and motivating students to learn as in-service priorities (Cannon et al.,
2012). Integration of core subjects with CTE curriculum may provide an opportunity for school
districts to achieve desired student learning outcomes for CCSS.
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