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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), 5th Edition (2001), 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 5th 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 word processing 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 Tables and figures will not be published on oversized or foldout sheets.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 20 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 tdbbns@clemson.edu, or it can be mailed on a
3.5” diskette or CD to Dr. Thomas Dobbins at the address on page 1. Diskettes become the property of JCTE
and will not be returned. The electronic files must be in Microsoft Word format. The use of Rich Text Format
(rtf) is acceptable.
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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 four 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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The Impact of a College Survival Skills Course and a Success Coach on Retention and
Academic Performance
Ivan H. Allen
Samuel M. Lester, Jr.
Middle Georgia Technical College
ABSTRACT
Student retention is an ongoing concern of many postsecondary institutions (Kuh, 2008).
Student engagement might be a key to addressing retention issues in terms of building
relationships between students and their college. One technical college has found that attrition
in learning support math courses contributes greatly to the overall college retention issue and
that academic success in these courses has some influence. Drawing from current literature, the
college addressed this issue by developing both a College Survival Skills course for learning
support math students and by hiring a person to serve students in the role of Success Coach.
After a year of implementing both interventions, data has begun to show improvements in
semester retention, persistence to graduation, and academic success.
Keywords: retention, student engagement, success coach, college survival skills course,
technical college
A two-year technical college in Georgia recognized a troubling trend in a number of
critical areas, including student retention, and sought to address this issue. After a review of
student data, it was decided that a great number of students taking learning support math courses
were not retained in the six-term period following their initial enrollment, and in some cases did
not begin their program courses, much less persist to graduation. Academic attainment in
learning support math courses was determined to have an influence on retention of students.
Three of the learning support math courses are MATH 0097, MATH 0098, and MATH
0099. While there might appear to be a flow from 0097 through 0099, the more accurate
structure of these courses is that each is aligned with separate groups of programs. MATH 0097
is the learning support course for program-level math courses in a variety of diploma programs.
MATH 0098 leads into program-level math courses requiring more algebraic concepts, such as
Machine Tool Technology, Electronics, Aircraft Maintenance, and Drafting. MATH 0099 is the
degree-level learning support course that leads into College Algebra.
The retention rate of students for a six-term period was analyzed. Students in the
learning support math course MATH 0098 were retained at a 50% rate. The attrition rate, those
students leaving school without any credential, was alarming for the MATH 0098 course. For
cohorts of students each Fall term from 2004 to 2008, the attrition rate was 71%, 59%, 69%,
57%, and 63%, respectively. When observing academic attainment data, which are those
students achieving a grade of A, B, or C from the MATH 0098 course, the rate each term from
Fall 2007 to Spring 2009 was 48%, 42%, 41%, 52%, 50%, 35%, and 52%, respectively. Based
on these alarming results, two programs for improvement were developed and initiated; one
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sought improvement through contextualized learning and the other through enhanced student
engagement. This paper discusses the latter effort.
Research has shown much about the great value of student engagement on the retention
and academic success of students. Student Engagement theory has emerged in recent adult
learning environments (Shneiderman, 1994,1998; Shneiderman et al, 1995; Kearsley, 1997). The
fundamental idea underlying engagement theory is that students must be meaningfully engaged
in learning activities through interaction with others and worthwhile tasks. Research ties student
engagement in educationally purposeful activities to such desired outcomes as grades and
persistence (Astin, 1993; Braxton et al., 2004; Kuh, 2001, 2003; Kuh et al., 2007; Pascarella &
Terenzini, 2005). The student engagement construct used in Kuh, Cruce, Shoup, Kinzie, &
Gonyea’s (2008) study is consistent with theoretical models featuring the interplay between
student behaviors and perceptions of the institution and engagement. A number of studies (e.g.,
Hughes & Pace, 2003) show that students who leave college prematurely were less engaged than
their counterparts who persisted.
Kuh, et, al. (2008) discovered that among first-year students, student engagement in
educationally purposeful activities is positively related to academic outcomes as represented by
student grades and persistence. Once college experiences are taken into account—enrollment
status, working off campus and so forth—the effects of pre-college characteristics such as ACT
or SAT scores diminish considerably. Laskey and Hetzel’s 2011 study suggested tutoring is
much more valuable as a predictor of college success than ACT and SAT scores, especially with
at-risk students. Relationships play a crucial role in retention because they foster a stronger
sense of integration into the college (Gilardi & Gulgielmetti, 2011). Student engagement—
behaviors that colleges can influence with teaching practices and programmatic implementations
such as learning communities (Zhao & Kuh, 2004) and tutoring/coaching (Lloyd & Eckhardt,
2010)—positively affects grades in both the first and last year of college as well as persistence to
the second year at the same institution.
In addition, it was found that engagement has a compensatory effect on first-year grades
and persistence to the second year of college at the same institution Kuh, et. al. (2008). That is,
while exposure to effective educational practices generally benefits all students, the effects are
even greater for lower ability students. The compensatory effect of engagement has also been
noted by others (Cruce, Wolniak, Seifert, & Pascarella, 2006), suggesting that “institutions
should seek ways to channel student energy toward educationally effective activities” especially
for those who are academically underprepared.
In his July 27, 2011, online blog (Gardner, 2011), Dr. John Gardner remarked that
improving retention is very difficult to do. Although Gardner posits there are no silver bullets or
quick fixes to improving retention rates on college campuses, he asserts that there are externally
validated strategies that seem to have a positive impact on improving retention, including first
year seminars.
In a recent presentation summarizing the work of the National Developmental Education
Initiative, Dr. Maggie Shelton (May 26, 2011) suggested that work has to be done to improve the
retention, completion, and graduation rates of students who begin the postsecondary experience
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in remedial education courses. In her comments regarding promising strategies to improve
student retention, Dr. Shelton noted that student success courses have been shown to have a
positive impact on outcomes for students taking remedial courses.
With the work of Gardner and Shelton in mind, a two-year technical college in Georgia
endeavored to measure the extent to which its College Success Course has impacted students
matriculating in remedial math courses. Of note is fact that only 10% of the over 2300 graduates
in Fiscal Year 2011 took at least one remedial course during their time at the college. For Fall
Semester 2011, 359 students (12%) of the currently enrolled students are enrolled in a learning
support class; 63 of whom are in two and 21 are in three learning support courses. Of the 359
students, 249 are enrolled in a learning support math course.
The Success Coach position was filled in Summer 2010. The role of the Success Coach
is to encourage students to be self-motivated, responsible, and self-managed. The coach has a
number of responsibilities; one of these is to create a connection between the student and the
college. Other efforts include monitoring academic progress regularly, establishing connections
between the learning support students and their program faculty, creating a sense of
accountability within the student, establishing milestone benchmarks for each student as a means
to visualize success, teaching student success skills, and discussing topics pertinent to the student
experience, to name a few. Students may be referred to the Success Coach by learning support
tutors, their instructors, or may choose to visit on their own accord.
COLL 1001 is a course entitled College Survival Skills and is taught by the Success
Coach. Students in learning support math courses are very strongly encouraged to take COLL
1001 during the same semester. This course curriculum fits the general model found in many
colleges: study skills, note-taking, prioritizing, time management, and other similar topics. This
course also includes a walk-through tour of program areas and content focused on math-specific
trouble areas.
A survey was developed for use in the COLL 1001 course to determine what affect the
course might have on the connection a student feels with his or her program and the awareness of
the use of math in the program. The data reveals a significant impact on a student’s perception
of feeling connected to their program. With this increased connection, one hopes to also see an
increase in student’s engagement with their program and with their college experience overall.
To determine an increase in student engagement, the aforementioned survey was a pretest/post-test instrument and contains a series of eight statements. The statements may be placed
in two groups. These statements relate to either the student’s perceived knowledge of the people
and places of their program or their perceived use of math in their program. Each statement is
answered in a forced-ranking Likert scale from 1 to 4. The available responses are based on how
well the student perceives their knowledge or awareness of the particular statement. The
available responses were:
1 is “I do not know”,
2 is “I think I know but I do not remember”,
3 is “I think I know”,
©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 10

4 is “I know”.
Improvement was seen in each of the eight statements, indicating an overall positively
developed connection with the program and the use of math in the program. The overall sample
for the pre-test was 88 and the post-test, 82. For the pre-test, the overall mean score of all
responses was 2.96. For the post-test, the overall mean score was 3.49, indicating an increase in
more than half a point, 0.53. A further look at the data shows that while the specific math
statement responses increase 0.39, those questions pertaining to the people and places of the
program increased a substantial 0.62, indicating a stronger connection with the program. Table 1
below shows the summary data for Program Connection Summary.
Table 1
Program Connection Survey Summary

I know the name of the program chair of my program
I know the name of at least one faculty member that
teaches in my program
I know the location of my program on campus
I know what the classrooms or labs of my program look
like
I know how important Math is in my program
I know the value of my math courses in my program
I know at least one example of using math in my program
I know I feel connected to my program
Cumulative mean score

Mean Scores
Pretest
2.07
2.93

Posttest
3.15
3.38

+/1.08
0.45

3.13
2.70

3.67
3.32

0.54
0.62

3.44
3.35
2.93
3.11

3.79
3.72
3.38
3.56

0.35
0.37
0.45
0.45

2.96

3.49

0.53

From the table one can also see the impact on knowing the name of the program chair of
their program, which saw the greatest increase of 1.08; this statement saw a change in the pretest mode of 1 to the post-test mode of 4. Knowing what the classrooms and labs look like and
the location of the program on campus also realized greater than half-point increases; 0.62 and
0.54, respectively.
This improved program connection through COLL 1001 and the Success Coach has also
shown improvements in semester retention. Semester retention refers to those students who
started the semester and persisted to the end of the semester. To determine the impact COLL
1001 has on semester retention, students in MATH 0097, 0098, and 0099 were divided into two
groups: those enrolled in COLL 1001 and those not enrolled in COLL 1001. Those students who
stayed throughout the semester and received a grade of A, B, C, D, or F were compared to those
students who did not stay and received a WF or WP. Table 2 below shows the results for
FY2011:
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Table 2:
FY2011 Percentage of MAT students achieving A, B, C, D, or F

MATH0097
MATH0098
MATH0099

Took COLL 1001
Retention
N
71.68%
113
83.86%
245
75.00%
48

Did NOT Take COLL 1001
Retention
N
55.26%
76
62.45%
223
72.97%
74

The data above shows a clear benefit for learning support math students taking the COLL
1001 course with regard to how well they remain for the entire semester. Many learning support
students are not enrolled in program courses. Program tours, as well as the rest of COLL 1001
activities, show students the physical location of program labs and enable students to meet
program faculty. Students report that these efforts have strengthened their connection to their
respective programs. This improved sense of connectedness may be evident in the retention of
the learning support math students.
There have been improvements shown in the academic performance of learning support
students taking COLL 1001. The overall grade point average (GPA) of students in MATH 0098
was compiled for FY2011. One group consisted of students who had completed COLL 1001
prior to taking MATH 0098, and the other group was students who had not taken COLL 1001
prior to MATH 0098. Table 3 below shows the results:
Table 3:
FY 2011 MATH 0098 GPA Comparison
Students who took COLL 1001
Students who did not take COLL1001

Mean GPA
2.54
2.49

N
97
81

For the year, students having had COLL 1001 performed better than those who did not
take COLL 1001 prior to MATH 0098. The student data gathered for this is also a part of the
aforementioned retention data; the retention data was from all of FY2011. The mean GPA
includes the same students completing the MATH 0098 course as indicated in the retention data.
This suggests a correlation between enrollment in the COL 0099 course, a stronger student
perception of program connection and therefore engagement, greater semester retention, and
greater academic performance.
Student engagement leads to improved academic performance and retention, especially
with learning support students (Kuh, et. al., 2008; Cruce, et. al., 2006 ). Critical to any success
in retention are the relationships made with others at the college (Gilardi & Gulgielmetti, 2011),
and this is accomplished with the Success Coach and the COLL 1001 course. In the case of
COLL 1001, student engagement is developed not only through the student’s relationship with
the Success Coach but also through program tours. This development in engagement is observed
through the results of the Program Connection Survey. The successful impact of a Success
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Coach on GPA and therefore retention reflects the findings of Laskey and Hetzel (2011). The
COLL 1001 course is consistent with the recommendations of Laskey and Hetzel (2011) for
providing activities for students to develop time management skills and organizational strategies.
The combination of Success Coach and the COLL 1001 course appears to have a meaningful
impact on student persistence through the end of the term as well as academic performance in the
learning support math courses.
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The Relationship between Self-Concept and Self-Ratings of Generalizable Skills of
Students in Postsecondary Career and Technical Programs
Sharon L. Kraebber, Ph.D.
James P. Greenan, Ph.D.
Purdue University
Increasingly, employers desire skills that have traditionally been the purview of high
schools and postsecondary career and technical training systems: reading and writing, applied
mathematics, and technical and functional skills specific to an occupational area. However,
employers also want employees to possess generic skills, employability skills, essential skills,
and applied general education skills. These include knowing how to learn, interpersonal skills
(e.g., teamwork, leadership, customer service, negotiation), competence in applying general
education (e.g., reading, writing, calculating, computing) to workplaces, effective listening and
oral communication skills, information gathering and analysis, problem solving, critical/creative
thinking, organizing, planning, decision-making, and personal attributes (e.g., motivation,
integrity, dependability, self-management). Many of these skills were once reserved for those in
management; however, they now are considered necessary for individuals at all levels (Boyette
& Conn, 1991; Carnevale, Gainer, & Meltzer, 1990; Coplin, 2003; Gardner, 2004; Lynch, 2000;
Nedrow, 2002; Pearlman, 1997; Resnick, 1997; Secretary’s Commission on Achieving
Necessary Skills [SCANS], 1991).
Career and technical education prepares the learner for entry into a particular occupation
or family of occupations. Moreover, career and technical education is concerned with upgrading
workers’ skills (Wenrich, Wenrich, & Galloway, 1988). These programs should focus on those
skills that are necessary and transferable between and among educational and occupational
settings (Carnevale et al., 1990). Research in the mid-1980s indicated that outstanding
employees differ from their less able colleagues in their ability to critically determine what is
needed on the job and then to apply those abilities to complete their necessary tasks costeffectively (Mikulecky, 1987).
Generic workplace readiness begins with the concept of generalizable skills.
Generalizable skills are basic to, necessary for success in, and transferable within and/or across
career and technical programs and occupations (Greenan, 1983, 1986). Generalizable
mathematics, communications, interpersonal, and reasoning skills are important for students to
attain to enter and succeed in the workforce (Greenan, 1983, 1984, 1986, 1988; Greenan &
Winters, 1989).
A positive self-concept is important for all individuals. Self-concept is a person’s ideas
or perceptions about one’s self (Dembo, 1994). Super (1963) contended that self-concept is tied
to career choice as well as entry into and success in the workforce. Essential within Super’s
theory is that, in making a career choice, an individual is expressing his or her self-concept.
Therefore, it is crucial that students have accurate knowledge about themselves, or they may
choose careers that do not match well with their interests, skills, and abilities (Super, 1963).
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Numerous studies have investigated the effects of self-concept on career success
(Greenan, 1983, 1986; Greenan & Sitlington, 1987; Greenan & Winters, 1989). Research by
Bourn (1976), which focused on the significant relationship between self-esteem and academic
achievement, strongly suggested that instructors cannot and should not ignore the self-concept of
the student. Accurate assessments of students’ generalizable skills and self-concept are essential
for appropriate placement, individualized planning, curriculum development and revision, and
instructional decisions (Greenan, 1988; Greenan & Winters, 1989). Accordingly, students’ selfconcept and self-ratings of generalizable skills instruction and research are important
considerations in the conceptual framework of career and technical education (see figure 1).

Previous research (Greenan 1984, 1986, 1988; Greenan & McCabe, 1989; Greenan &
Sitlington, 1987; Greenan & Winters, 1989; Loeding & Greenan, 1999) has suggested that selfratings of students’ generalizable mathematics, communications, interpersonal relations, and
reasoning skills possess high face and content validity and moderate to high reliability with
internal consistency reliability coefficients r > 0.60 for the general career and technical education
student population as well as for students with disabilities. Greenan, Wu, Munn, and Robson’s
(1994) study revealed low correlations between student self-ratings and self-concept in the four
generalizable skills areas. However, the population was career and technical students at the
©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 16

secondary school level. Wu, Chenghsien, Greenan, and Mustapha (2002) investigated reasoning
skills among career and technical college students in Taiwan. Additional research with other
populations and samples needs to be conducted to further examine the relationship between
generalizable skills student self-ratings and self-concept.
The purpose of this study was, therefore, to determine the relationship between selfconcept and self-ratings of generalizable skills of adult students in postsecondary career and
technical programs. The following research questions were posited for this study:
1.

Is there a relationship between students’ self-concept and self-ratings of
generalizable skills for all students?

2.

Is there a relationship between students’ self-concept and self-ratings of
generalizable skills by gender, age, years of education, or ethnicity?

3.

Is there a relationship between students’ self-concept and self-ratings of
generalizable skills by career and technical program?

This study was an examination of the association between the constructs of self-ratings
and self-concept. It is expected that the data and information will contribute to the knowledge
base and improve practice by assisting researchers and instructional personnel to better
understand and use student assessment information in postsecondary career and technical
programs. If self-ratings are found to correlate highly with self-concept, then it may provide
some additional evidence to support the theory that self-ratings may actually measure student
self-concept. However, low correlations might suggest that self-ratings measure a theoretical
construct other than self-concept.
Methodology
Population and Sample
The population for this study was all postsecondary career and technical education
students in one Midwestern state. One two-year career and technical college representative of a
variety of students, teachers, and programs was selected to participate in the study. Upper level
degree track courses were selected in an effort to avoid duplication within and across programs.
Entire classes were selected purposively from the four career and technical program areas (e.g.,
business, health, family and consumer sciences, and industrial/technology programs). Program
areas with initial enrollments of 50-60 students were used to achieve an n of 175 students. Two
programs had a total of less than 40 students enrolled (36 in industrial/technology and 34 in
family and consumer sciences) and were, therefore, selected in their entirety. Enrollments in
business and health classes each had in excess of 60 students. Random selection of subjects was
performed to obtain a comparable sample of approximately 40 students for both the business and
health programs. All subjects were informed about the study and their participation was strictly
voluntary based on their informed consent.
The sample design was based on official enrollment data obtained at the end of the first
week of the spring semester. The business program area was comprised of classes in office
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administration, accounting, and business administration. Human services and practical nursing
classes represented the health and human services program. Early childhood education was the
only class from the family and consumer sciences program area. Two electronics courses in the
technical/industrial program were included in the sample. Due to attrition, poor attendance, and
a clinical rotation during the 14th week of the semester, a total of 90 students participated in this
study.
Instrumentation
The instruments used in this study included the Generalizable Skills Student Self-Ratings
Assessment and the Tennessee Self-Concept Scale: Second Edition (Fitts & Warren, 1996).
These two instruments were administered to all of the pilot and field study subjects. Self-Ratings
Assessment instruments (Barker, 2004; Greenan, 1982, 1983, 1984, 1986, 1988, 1994; Greenan
& McCabe, 1989; Greenan & Winters, 1989; Wu et al. 2002; Wu & Greenan, 2003) were used in
this study. The intent of these instruments was to measure generalizable mathematics,
communications, interpersonal relations, and reasoning skills using self-ratings reports.
The Generalizable Mathematics Skills Self-Ratings Assessment instrument was
developed by Greenan (1984) to assess how well students could estimate their generalizable
mathematics skills. The instrument contains 28 Likert-type items and is composed of the
following seven scales: (a) whole numbers scale, (b) fractions scale, (c) decimals scale,
(d) percent scale, (e) mixed operations scale, (f) measurement and calculation scale, and
(g) estimation scale. The student self-ratings instrument possesses high internal consistency
reliability (Cronbach’s coefficient alpha = 0.96) and test-retest reliability (r = 0.81, p < .001).
Greenan (1988) also developed the Generalizable Communications Skills Assessment
instrument to assess how well students perceive their generalizable communication skills. This
instrument includes 27 Likert-type items within the following five scales: (a) words and
meanings scale, (b) reading scale, (c) writing scale, (d) speaking scale, and (e) listening scale.
The instrument possesses high internal consistency reliability (Cronbach’s coefficient
alpha = 0.93) and test-retest reliability (r = 0.81, p < .001).
Greenan and Winters (1989) developed the Interpersonal Relations Skills Assessment
instrument to measure students’ perceptions of their own interpersonal relations skills. This
instrument includes 20 Likert-type items in the following three scales: (a) work behaviors,
(b) instructional and supervisory conversations, and (c) social conversations. This instrument
possesses high internal consistency reliability (Cronbach’s coefficient alpha = 0.89) and
moderate test-retest reliability of r = 0.60 (p <. 001).
Greenan and McCabe (1989) developed the Generalizable Reasoning Skills instrument
for student self-ratings to assess students’ perceptions of their reasoning skills. This instrument
consisted of the following three scales: (a) verbal reasoning, (b) problem solving, and
(c) planning. These instruments possess high internal consistency reliability (Cronbach’s
coefficient alpha = 0.94) and moderate test-retest reliability of r = 0.67 (p < .001).
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Each of the instruments uses a 4-point Likert-type scale (1 = cannot do, 2 = cannot do
well, 3 = can do fairly well, and 4 = can do well) to record students’ self-ratings. An open-ended
comments section is located after the self-rating for each skill area. These instruments have been
validated in career and technical programs and typically have internal consistency reliability
coefficients greater than 0.90 (Greenan 1984, 1986, 1988; Wu & Greenan, 2003).
The test-retest reliability of r = 0.81 (Pearson Product-Moment Correlation Coefficient)
for the total Student Self-Ratings instrument indicates that the Student Self-Ratings instrument is
capable of producing stable results. The test-retest reliability coefficients typically range from
0.70 to 0.99 for career and technical programs. The coefficient for male students was 0.66 and
0.88 for female students (Wu & Greenan, 2003).
Tennessee Self-Concept Scale: Second Edition
The revised 1998 edition of the Tennessee Self-Concept Scale: Second Edition (TSCS:2)
was used in the study. The TSCS:2 was selected because it was developed and validated using
adolescent and adult school populations. The TSCS:2 has been recognized for more than 30
years as a widely validated self-assessment instrument to measure self-concept that possesses
adequate psychometric properties (Fitts & Warren, 1996). The TSCS:2 was developed to assist
researchers in obtaining knowledge about the relationship between self-concept and human
behavior. The basic scores are two Summary Scores, Total Self-Concept and Conflict, and six
Self-Concept Scales:
(a) Physical, (b) Moral, (c) Personal, (d) Family, (e) Social, and (f) Academic/Work self.
The TSCS:2 yields four Validity Scores: (a) Inconsistent Responding, (b) Self-Criticism, (c)
Faking Good, and (d) Response Distribution. There are also three Supplementary Scores that
reflect the original theoretical intent of the test. They are Identity, Satisfaction, and Behavior.
The TSCS:2 consists of 82 items. Although the TSCS:2 has been shortened from the original
version, the retained scores are psychometrically equivalent to those in the 1988 edition (Fitts &
Warren, 1996).
The TSCS:2 has been found to produce reliable and valid results. The Adult Form scores
have yielded high internal consistency ranging from 0.73 to 0.95 (median 0.80). The test-retest
reliability coefficients for the TSCS:2 ranged from 0.47 to 0.82. These values are somewhat
lower than the 1988 TSCS values due to shortened item sets (Fitts & Warren, 1996).
The examination of validity involves determining the extent to which an assessment
actually measures those characteristics that it claims to measure in a meaningful and useful way.
The TSCS:2 was determined to possess an adequate degree of construct validity. It is considered
valid when compared to other accepted psychological instruments and when distinguishing
among various groups (Fitts & Warren, 1996).
A pilot study was conducted for the purposes of validating and refining the
administration procedures in the research environment. A convenience sample of 83 students,
selected from postsecondary career and technical programs, completed the Generalizable Skills
Student Self-Ratings Assessment instruments and the TSCS:2. The sample was derived from
classes of students whose instructors had agreed to participate. The correlations between the
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student self-ratings on the Generalizable Skills Assessment instruments and the TSCS:2 were
derived by course descriptor, gender, and ethnicity. The correlations between student selfratings on the Generalizable Mathematics Skills Assessment and the TSCS:2 were determined by
course descriptor (health occupations r = 0.45, accounting r = 0.18, industrial occupations r = 0.12, medical technology r = 0.00, and introduction to business r = -0.10). The overall
correlation between the two instruments was -0.201 (n = 77, p < .001). In general, the
correlations contained some statistical, but no practical significance. This indicated that minimal
variance was explained between measures of self-reports and self-concept. Additionally, the
instruments and procedures were judged to have an adequate degree of content and face validity.
Data Collection
The data were collected at the postsecondary career and technical college during a time of
convenience for the college and its programs. Data collection occurred during a one-week
period during regularly scheduled class times. The availability of subjects varied by program;
therefore, the data collection was conducted during optimal availability of the subjects. Subject
participation was strictly voluntary. The researcher administered the Generalizable Skills
Student Self-Ratings Assessment instruments and the TSCS:2. Each student completed the four
Generalizable Skills Student Self-Ratings Assessment instruments followed by the TSCS:2.
Data Analysis
The quantitative data were coded and scored using summated ratings, and then analyzed
using Microsoft Excel. Pearson Product-Moment Correlation coefficients were computed by
program, gender, age, years of education, ethnicity, degree, and program area. The qualitative
data were obtained from the open-ended responses. Responses from different subjects were
grouped according to responses by generalizable skill area, then according to common themes
that emerged. The data for each skill area were analyzed, synthesized, and summarized using
cross-case analysis (Marshall & Rossman, 1999; Patton, 2002).
Results
The Generalizable Skills Student Self-Ratings Assessments were designed to assess
students’ perceptions of their skills. Previous research suggested that self-ratings are likely
measuring a construct or constructs that are different than those intended to be measured by
existing criterion measures. Accordingly, self-concept was perceived to be a construct related to
self-ratings.
Research Question 1: Is there a relationship between students’ self-concept and selfratings of generalizable skills for all students?
Ninety students completed the instruments with 83 being judged usable. Missing pages
or a preponderance of missing information were the reasons for judging instruments to be
incomplete and unusable. Therefore, there was a 92.2 percent usability rate. Both instruments
possess high internal consistency reliability as determined by Cronbach’s coefficient alpha of
0.90 for the student self-ratings instrument and 0.71 for the TSCS:2. For all students across
programs, the results revealed low correlations between student self-concept and self-ratings for
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the four generalizable skill areas (see Table 1). The correlations (Pearson’s r) ranged from -0.12
to 0.07 for mathematics skills, -0.03 to -0.23 for communication skills, -0.08 to 0.07 for
interpersonal skills, and -0.18 to 0.03 for reasoning skills. The correlations between the two
instruments were -0.04 for mathematics skills, -0.21 for communication skills, -0.03 for
interpersonal relations skills, and -0.13 for reasoning skills. The only statistically significant
correlation was communication skills self-ratings with the moral-ethical subscale of self-concept
of the TSCS:2 (r = 0.23, p < .05). Negative correlations between the two instruments were
noted with 24 of 28 correlations being negative. For the entire sample, more than 95.5 % of the
variance between generalizable skills self-ratings and TSCS:2 self-concept was unexplained.
The internal consistency reliability for each of the four Generalizable Skills instruments is
extremely strong for the post-secondary data collected. The Chronbach's Alpha for the
mathematics instrument is 0.981, for communication 0.988, for interpersonal skills 0.993 and for
reasoning 0.968.
The lack of statistically significant correlations between the four generalizable skills
areas appears to indicate minimal relationships between self-ratings and self-concept. The
generalizable skills assessment instrument sub-divided self-concept into four specific skill areas
(e.g., mathematics, communications, interpersonal relations, and reasoning skills), while the
TSCS:2 focused on self-concept, interpersonal and social relations, and academic and work
situations. The low correlations may suggest that the Generalizable Skills Self-Ratings
instruments were not measuring the construct of self-concept.
Table 1
Correlations Between Generalizable Skills Self-Ratings and TSCS:2 for All Students
Generalizable Skills
Communication
Interpersonal
-0.15
-0.04

TSCS:2
Physical
Moral –
Ethical
Personal
Family
Social
Academic

Mathematics
-0.01

Reasoning
-0.05

-0.06
-0.12
-0.04
0.01
0.07

-0.23*
-0.21
-0.06
-0.15
-0.03

0.00
-0.08
0.07
-0.01
-0.08

-0.18
-0.13
0.03
-0.16
-0.02

Total
*p < 0.05
n = 83

-0.04

-0.21

-0.03

-0.13

Research Question 2: Is there is a relationship between students’ self-concept and selfratings of generalizable skills by gender, age, years of education, or ethnicity?
Of the 90 students completing the self-ratings and self-concept instruments, 19 were male
and 71 were female (see Table 2). Overall, males had higher and more statistically significant
correlations between generalizable skills self-ratings and TSCS:2 than females. The exception
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was mathematics skills self-ratings where the overall correlation was 0.03 for females and -0.50
for males.
For mathematics skills, the males had an overall correlation with the TSCS:2 of
r = -0.50, p <0.05, while other scales that revealed statistical significance were moral, r = -0.63,
p < .01, personal, r = -0.53, p < .05, and academic, r = -0.54. p < .05. The females had
correlations ranging from -0.01 to 0.19 for the six TSCS:2 scales and r = 0.03 for the overall
correlation; however, none were statistically significant.
For communication skills, the overall correlation for females was r = -0.28, p < .05, while
other TSCS:2 scales with statistical significance (p < .05) were personal, r = -0.28 and family,
r = -0.27. The correlations for the remaining scales for females ranged from -0.22 to -0.08. The
males had more positive correlations; however, none were statistically significant, ranging from
-0.35 to .45 with an overall correlation of r = 0.14.
The findings revealed weak to moderate correlations between generalizable skills selfratings and TSCS:2 for gender. The highest correlation was -0.50 (overall mathematics selfratings for males). The coefficient of determination (r2 x 100) indicated that only 25% of the
variance was accounted for between generalizable skills self-ratings and self-concept. That is,
for both males and females, 75% of the variance was unexplained.
These data did not reveal that a difference in gender affected students’ self-concept. The
findings appear inconsistent with those of Greenan et al. (1994), Skaalvik and Rankin (1990),
and Lunscombe and Riley (2001). Additionally, Skaalvik and Rankin (1990) revealed that
verbal self-concept had a direct and significant effect on the general academic self-concept of
female students, while mathematics self-concept had a similar effect on male students. The
difference in correlations among the four Generalizable Skill areas may or may not be caused by
the varying expectations between genders or the effects of gender stereotypes on self-concept
(Greenan et al., 1994).
Table 2
Correlations Between Generalizable Skills Self-Ratings and TSCS:2 by Gender
Generalizable Skills
Mathematics

Communications

Interpersonal

Reasoning

TSCS:2
Physical
Moral
Personal
Family
Social
Academic

M
0.14
-0.63**
-0.53*
0.00
0.04
-0.54*

F
-0.11
0.10
-0.07
0.03
-0.01
0.19

M
0.29
-0.35
0.10
0.45
-0.29
0.21

F
-0.22
-0.18
-0.28*
-0.27*
-0.11
-0.08

M
0.25
-0.06
0.11
0.21
0.19
-0.01

F
-0.10
0.02
-0.13
0.02
-0.07
-0.09

M
.049*
-0.20
0.12
0.34
-0.34
0.07

F
-0.16
-0.17
-0.19
-0.07
-0.12
-0.04

TOTAL

-0.50*

0.03

0.14

-0.28*

0.25

-0.08

0.16

-0.18
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Note :N =18; M = male N=68; F = female
*p < .05
**p < 0.01

Only 65 of the 83 students completing the Generalizable Skills Self-Ratings instrument
and the Tennessee Self-Concept Scale provided their ages. They ranged in age from 19 to 54
years of age with a mean of 29.7 years. Four age ranges were determined. There were four
participants younger than 20 years of age, 37 in the 20-29 range, 13 in the 30-39 range, and 11
older than 39.
Overall correlations for the age groups ranged from -0.43 to -0.12 for reasoning skills
(see Table 3). For the youngest students, correlations across TSCS:2 scales ranged from -0.92 to
0.65. For the 20-29 year age group, correlations ranged from -0.24 to 0.02. A statistically
significant (p < .05) correlation for students between 30 and 39 was r = -0.63, for the TSCS:2
family scale. The remaining five scales had correlations ranging from -0.5 to -0.01 for this age
group. Those students who were older than 39 revealed no statistically significant correlations;
however, they did range from -0.49 to -0.03 for the six TSCS:2 scales.
The results reported, in some cases, nearly no correlation (r = 0.00), to r = 0.99, within
the self-concept scales. Overall, the results indicated low to moderate correlations between
student self-ratings and self-concept by age group. The coefficient of determination for the
highest correlation, r = -0.52 (for the 30-39 age range, interpersonal skills) was 27%. That is,
73% of the variance between student self-concept and self-ratings was unexplained.
Seventy-eight of the 83 students provided information regarding their years in education (see
Table 4). Students reported that they had attended school between 9 and 17 years. The mean for
years of education was 14.12. For statistical analysis purposes, years of education grouped
students into five categories: less than 13, 13, 14, 15, and greater than 15 years.
Table 3
Correlations between Generalizable Skills Self-Ratings and TSCS:2 by Age
Generalizable Skills
Mathematics Skills
AGE
TSCS:2
Physical
Moral
Personal
Family
Social
Academic
Total

Interpersonal Skills
AGE

< 20

20-29

30-39

>39

0.99**
-0.87
0.12
-0.10
0.50
0.34

-0.06
-0.02
-0.07
-0.12
0.04
0.18

-0.29
-0.29
-0.30
0.09
0.22
0.04

0.44

-0.03

-0.14

Communication Skills
AGE

< 20

20-29

30-39

>39

0.19
0.12
-0.22
-0.08
-0.06
0.13

TSCS:2
Physical
Moral
Personal
Family
Social
Academic

0.08
-0.57
-0.98*
0.19
-0.19
-0.45

-0.07
-0.32
-0.24
-0.06
-0.29
-0.01
0.16
-0.39 -0.61*
0.19 -0.71** -0.16
-0.04
-0.50
-0.03
-0.20
-0.32
-0.36

-0.01

Total

-0.46

0.01

-0.52

Reasoning Skills
AGE
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-0.38

Physical
Moral
Personal
Family
Social
Academic

< 20 20-29
0.98* 0.08
-0.90 -0.08
-0.01 -0.12
0.16 -0.22
0.63 -0.13
0.43 -0.19

30-39
-0.62*
-0.41
-0.21
-0.39
-0.01
-0.01

>39
-0.43
-0.36
-0.43
0.36
-0.68*
0.36

Physical
Moral
Personal
Family
Social
Academic

Total
0.51 -0.16
-0.36
-0.26 Total
Note: N=4, < 20; N = 37, 20-29; N = 13, 30-39, N = 11, >39
*p < 0.05 **p < 0.01

< 20
0.65
-0.92
-0.53
-0.37
-0.13
-0.38

20-29
0.02
-0.11
0.02
-0.03
-0.16
-0.24

30-39
-0.50
-0.25
-0.32
-0.63*
-0.31
-0.01

>39
-0.38
-0.49
-0.28
-0.03
-0.55
-0.40

-0.29

-0.12

-0.43

-0.37

Table 4
Correlations Between Generalizable Skills Self-Ratings and TSCS:2 by Years of Education
Mathematics Skills

Interpersonal Skills

Years of Education

Years of Education

<13

13

TSCS:2
Physical
Moral
Personal
Family
Social
Academic

-0.52
-0.31
0.06
0.07
0.24
-0.30

-0.43
0.17
-0.11
0.59
0.00
0.09

Total

-0.38

Physical
Moral
Personal
Family
Social

<13
-0.36
-0.32
0.24
0.26
0.35

Academic

-0.37

Total

14

15

>15

<13

13

14

15

>15

-0.46
-0.01
-0.23
0.13
-0.13
-0.09

0.15
0.12
-0.24
0.02
0.09
0.06

-0.45
-0.13
-0.16
-0.07
-0.28
-0.11

0.21
0.19
0.66*
0.04
0.10
0.38

-0.19 0.07 -0.31
Reasoning Skills
Years of Education
13
14
15
-0.65* 0.17 -0.16
-0.49 -0.02 -0.19
-0.10 -0.02 -0.24
-0.13 0.12 -0.10
-0.28 -0.09 -0.45

0.40

0.23 0.06
-0.06 -0.20
-0.07 -0.46
-0.15 0.17
0.02 0.05
0.16 0.00

0.32
0.50
0.56*
0.05
0.16
0.36

TSCS:2
Physical
Moral
Personal
Family
Social
Academic

-0.14
-0.17
0.46
0.56
0.04
-0.78*

0.08 0.03 -0.13
Communication Skills
Years of Education
13
14
15
-0.36 -0.06 0.10
-0.33 -0.20 -0.10
-0.08 -0.36* -0.36
0.17
0.12
0.03
-0.09 -0.30 -0.05

0.50

Total

-0.08

>15
0.24
0.17
0.29
-0.08
0.19

Physical
Moral
Personal
Family
Social

<13
-0.27
-0.28
0.35
0.45
0.24

0.42

Academic

-0.71* 0.02

0.08

-0.20 -0.15

-0.12

-0.04

-0.25 -0.14 0.35

Total

-0.18 -0.33

0.17
0.05

-0.04 0.37

Note: N = 8, < 13 yrs; N = 11, 13 yrs; N = 31, 14 yrs; N = 14, 15 yrs; N = 14, > 15 yrs
* p < 0.05
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>15
0.48
0.33
0.31
0.06
0.10

-0.35 0.46

Years of education appeared to have a positive impact on the correlation between selfreports and self-concept. It also appears that those individuals with more than 15 years of
education revealed the greatest overall correlation between self-reports and self-concept.
Students with less than 13 years of education had statistically significant negative correlations
with the TSCS:2 academic scale and both interpersonal and reasoning skills self-reports. The
TSCS:2 personal scale had a statistically significant correlation with mathematics and
interpersonal skills self-ratings at the greater than 15 years of education level, as were
communication skills self-reports at the 14 years of education level. Students with 15 years of
education revealed no statistically significant correlations.
Overall, the results revealed low correlations between student self-ratings and selfconcept by years of education. The coefficient of determination for the highest correlation r
=0.50 (for those with >15 years of education for mathematics skills) was 25%. That is, 75% of
the variance between student self-concept and self-ratings was unexplained.
Of the 80 students who completed instruments, 78 provided their ethnicity (see Table 5).
Of those reporting their ethnicity, 19 were African American, 48 were Caucasian, and 11 were of
other ethnic backgrounds. The “other” category was comprised of two Asian Americans, one
Native American, four Hispanics, and three nonspecific ethnicities. Due to the small numbers in
each category, the “other” designation was used.
Table 5
Correlations Between Generalizable Skills Self-Ratings and TSCS:2 by Ethnicity

TSCS:2
Physical
Moral
Personal
Family
Social
Academic
TOTAL
Physical
Moral
Personal
Family
Social
Academic

Mathematics Skills
Af Am
Cauc
Other
-0.38
-0.23
-0.44
-0.06
-0.14
-0.37

0.11
-0.01
0.18
0.01
0.14
0.18

-0.06
0.18
-0.34
-0.54
-0.67*
0.13

-0.11
-0.05
-0.01
Interpersonal Skills
Af Am Cauc
Other
-0.04
-0.07
-0.10
-0.04
-0.08
0.21
-0.16
-0.16
0.22
-0.11
0.18
-0.21
-0.06
-0.02
-0.10
0.01
-0.09
-0.04

Generalizable Skills
TSCS:2
Physical
Moral
Personal
Family
Social
Academic
Total
Physical
Moral
Personal
Family
Social
Academic

Total
-0.11
-0.05
-0.01
Total
Note: N = 19, Af Am; N = 48, Cauc; N =1, Other
*p < 0.05
**p < 0.01
***p < 0.001

Communication Skills
Af Am
Cauc
Other
0.01
-0.45
-0.26
0.32
-0.47*
0.10

-0.18
-0.20
-0.15
-0.04
-0.04
-0.12

-0.09
-0.32
-0.65*
-0.89***
-0.52
-0.05

-0.16
-0.16
-0.82**
Reasoning Skills
Af Am Cauc
Other
0.06
-0.07
-0.02
-0.37
-0.22
0.13
-0.10
-0.18
-0.25
0.28
0.03
-0.56
-0.45
-0.06
-0.29
0.13
-0.15
0.08
-0.08

-0.16

-0.32
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r ≥ 0.70 indicates strong correlation

The findings revealed, in some cases, ranging from almost no correlation to an r = -0.89,
for the self-concept scales. Overall, the findings revealed low correlations between student selfratings and self-concept by ethnic group except for communication and the “other” group. The
coefficient of determination for the highest correlation r = -0.82 (for the “other” group,
communication skills) was 67%. That is, for ethnicity, 67% of the variance between student selfconcept and self-ratings could be explained.
Research Question 3: Is there a relationship between students’ self-concept and selfratings of generalizable skills by career and technical program?
The correlations between student self-reports and self-concept indicated considerable
disparity among the three programs, Technical/Industrial Occupations, Business/Office
Occupations, and Health/Human Services, which includes Family and Consumer Sciences (see
Table 6). With only eight Family and Consumer Science students completing the assessments,
their results were combined with a similar occupational group, Health/Human Services. This
was done in an attempt to provide more statistical power. Technical/ Industrial students
generally had the highest correlations (r = 0.23 for mathematics, r = 0.18 for communication,
r = 0.42 for interpersonal skills, and r = 0.17 for reasoning skills). Business/Office and Health/
Human Service occupations had similar correlations (r = -0.02, r = -0.04 for mathematics,
r = -0.23, r = -0.27 for communication, r = -0.33, r = 0.20 for interpersonal skills, and r = -0.30,
r = -0.04, for reasoning skills, respectively).
No statistically significant correlations were found. The results revealed low correlations
between student self-reports and self-concept by program area. These data suggest that a low
correlation between self-ratings and self-concept in one generalizable skill area may produce
equally low correlations in the other areas and are consistent with previous research (Greenan,
1986, 1988; Greenan et al., 1994; Wu et al., 2002).
Table 6
Correlations Between Generalizable Skills Self-Ratings and TSCS: 2 by Program Area

TSCS:2

T/I

Generalizable Skills
Mathematics Skills
B/O
H/H
TSCS:2

Interpersonal Skills
T/I
B/O
H/H

Physical

0.56

0.00

-0.08

Physical

0.60

-0.21

0.01

Moral

-0.48

-0.12

-0.02

Moral

-0.49

-0.23

0.21

Personal

-0.32

-0.03

-0.14

Personal

0.14

-0.22

0.02

Family

0.49

-0.05

0.01

Family

0.00

-0.08

0.22

Social

-0.30

0.14

-0.02

Social

0.34

-0.20

0.14

Academic

0.14

-0.07

0.12

Academic

0.45

-0.41*

0.24

Total

0.23

-0.02

-0.04

Total

0.42

-0.33

0.20
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Communication Skills

Reasoning

Skills

T/I
0.56

B/O
-0.08

H/H
-0.18

-0.73*

-0.11

-0.12

T/I
0.32

B/O
-0.13

H/H
-0.27

Physical

-0.81**

-0.10

-0.20

Moral

Personal

0.08

-0.19

-0.29

Personal

0.24

-0.26

-0.13

Family

0.55

-0.11

-0.25

Family

0.29

-0.06

0.03

-0.57

-0.04

-0.11

Social

-0.26

0.06

Physical
Moral

Social

-0.53

Academic

0.64*

-0.37*

0.04

Academic

0.43

-0.43*

0.22

Total

0.18

-0.23

-0.27

Total

0.17

-0.30

-0.04

Note: N = 10, T/I Technical/Industrial; N = 30, B/O Business/Office; N = 43, Health/Human Service
*p< 0.05
**p < 0.01
r > 0.70 indicates strong correlation

Following each section of the Generalizable Skills self-assessment, the students were
prompted to write comments about their generalizable skills. Twenty-one students provided
comments on their mathematics skills. Of this total, seven were from business/office
occupations, 12 were health/human services occupations, and two were trade/industrial students.
Eleven students provided positive feedback and five students provided negative feedback with
respect to their mathematics skills. Three students analyzed their weakness as the time it takes
them to perform mathematics problems. Two found their weakness to be related to metric
problems. One student attributed his/her learning problems with mathematics to a learning
disability.
Fifteen students provided comments about their communication skills. Of these students,
five were from business/office occupations and ten were from health/human service occupations.
Eight comments were positive and one was negative. Three students’ comments related their
inability to communicate to a disability. One student analyzed his/her note-taking ability as
problematic. Another student disliked making eye contact when speaking with certain people
because it made the student feel uncomfortable and nervous.
Nine responses commented on students’ interpersonal skills. Three students from
business/office occupations and six from health/human services provided comments. Seven of
nine comments were positive in nature. The other two comments provided insight into the
students’ interpersonal skills and abilities.
Regarding reasoning skills, four students from business/office occupations and five
students from health/human services occupations responded. Six students noted positive
comments regarding their reasoning skills. One student commented that this was his/her weakest
area. Two students provided details and examples of their reasoning abilities. Two individuals
stated that they were very task-oriented.
In total, of the 83 students providing usable assessments, 54 open-ended responses were
reported. Students from the health/human services occupations were the most responsive with
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33 responses. Business/office occupations students provided 19 comments. Students in the
technical/industrial occupations reported only two comments.
Discussion
The findings revealed, for the most part, low correlations between student self-ratings and
self-concept in the four generalizable skill areas. Among the four areas, interpersonal skills had
the highest correlations. This was consistent with the findings of Greenan et al. (1994) who
suggested that interpersonal relations skills might be associated with self-concept. Student selfratings and self-concept also varied by gender, age, years of education, ethnicity, and program
area. Some of these differences, for example, gender, age, and ethnicity, may be due to
traditional social expectations and stereotypes. Students with the most years of education
revealed higher correlations in all four generalizable skill areas. Similarly, students in the
Technical/Industrial program area reported higher correlations in all four skill areas. This
suggested that program requirements may be a potential influence on the self-concept of the
adult learner. These findings may imply that the two instruments do not appear to measure the
same constructs, thereby, reinforcing the theory that self-concept is multifaceted (Greenan,
1994). The results of this study point to the apparent multidimensional nature of self-concept.
Educators and others who intend to use either of these instruments must be cognizant of
the fact that students of any age must have a sufficient level of self-awareness. Self-report
measures also require substantial verbal competency, a skill that cannot be presumed. Also,
some responses are more socially acceptable than others and the accuracy of self-reports is often
decreased by this “social desirability” response tendency (Strein, 1995).
The goal of career and technical education is to prepare individuals to be self-sufficient,
productive members in society. Clearly, a successful employee should possess generalizable
skills that include mathematics, communications, interpersonal relations, and reasoning skills.
The assessment of generalizable skills is a necessary requirement for providing effective and
successful instruction. Approaches to assessment can include the direct assessment of skills and
the indirect assessment of skills in which students are asked to rate their levels of competence.
Authentic assessment requires students to demonstrate their grasp of knowledge and skills by
creating a response to questions or a product that demonstrates understanding (Rojewski, 2002).
Since completion of self-ratings instruments is accomplished more quickly than
performing skills, educators may choose to use ratings instruments instead of performance
assessments. It is, however, important to establish if students’ self-ratings reveal the same
information as do performance assessments. If career and technical educators could have better
access to reliable and valid procedures for measuring generalizable skills, they could more easily
integrate these skills in their instruction, as appropriate (Loeding & Greenan, 1999).
As is the case in most research studies, this study had several limitations. The
generalizability of the findings of this study, therefore, are limited by several factors, including
the size of the sample. The relatively small sample size and single site for this research limit the
extent to which the findings can be generalized. A small but representative sample of programs
was chosen. This study did not include all types of career and technical programs at the
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postsecondary college level. The population was limited to those students who were enrolled in
specific career and technical programs at one area postsecondary community college. Many
programs other than those selected in the four areas (Technical/ Industrial, Business/Office,
Family and Consumer Sciences, and Health/Human Services occupations) were not included in
this study. Additionally student self-concept, as operationally defined by the TSCS:2, may or
may not represent the whole self-concept. Further, there were limitations with respect to the
statistical analysis used in this study. Upon examination of the moderator variables, some of the
groups were small which reduced the power and the confidence level of the findings. The small
number of subjects suggested that large differences were required in order for statistical
significance to occur. Therefore, caution is exercised to generalize the findings of this study to
other postsecondary career and technical programs. Although the study had these practical
limitations, they did not necessarily diminish the methods used or the findings and conclusions
reported.
To prepare students for high-need, high-skill, and high-wage careers, career and technical
educators must consider the rapidly changing nature of work and skills required in virtually all
areas of the workforce. Employees must attain both higher levels of education and different
forms of education, with an increasing focus on higher-order competencies such as problem
solving, communication, and critical thinking skills (Jacobs & Grubb, 2003).
The rationale, procedures, and instruments used in this study should be applicable and
useful in future research in a variety of educational settings, populations, and samples.
Furthermore, based on the results and in light of the limitations of this study, the following
recommendations are offered for future research and practice:
1.
2.

3.

4.

5.

Self-concept theory explains that self-concept is multi-dimensional, shaped by an
individual’s experiences, and impacts his/her future experiences. Future research
should include and examine other constructs and subscales of Self-Concept.
Research with additional postsecondary career and technical education
populations and samples is needed to further explore the relationship between
Generalizable Skills Student Self-Ratings Assessment and other measures of selfconcept such as Marsh’s “Self-Description Questionnaire I, II, or III” (Marsh,
1992).
Replication of this study in different geographic regions with larger samples of
students is highly recommended. It would enable the results to be more readily
generalized to other similar populations. In addition, it would further enhance the
reliability and validity of the instruments.
Although the findings from this study aid in further validation of the
Generalizable Skills Self-Ratings Assessment instruments, additional research
should be conducted to examine the nature of the association between the selfratings and the TSCS:2.
Educators should be aware that adult student self-concept in postsecondary
education is shaped by past academic activities (Gigliotti & Gigliotti, 1998; Swan,
1977). In postsecondary career and technical programs, educators may use the
Generalizable Skills Student Self-Ratings assessments instruments or the TSCS:2.
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6.

7.

8.

9.
10.

However, they need to be cognizant of the differing foci of these two instruments
and the outcomes and information they yield.
Although it is not a test of academic ability, but rather an assessment of
achievement, educators should become familiar with the results of students’
generalizable skills assessments so that they can provide accurate and timely
feedback to students regarding their learning strengths and limitations. Educators
can then integrate instruction related to those skill areas for which learners
possess less proficiency. Students should be aware of the importance of each
generalizable skill area in the work setting, thereby, motivating them to improve
their skills.
Some moderator variables had very low numbers of subjects. For example,
students whose age was less than 20 years consisted of four students. Students
who had less than 13 years of education totaled eight subjects. Also, only four
career and technical education program areas were represented and, because of
low subject numbers, were combined into three areas. Future studies should
include larger numbers of subjects and additional program areas to enhance
statistical and practical significance.
Educators should be aware that self-ratings may not actually assess and reveal
what they intend in the classroom; therefore, instructors and other educators
should use them in combination with performance assessments and interpret the
results, accordingly.
The results of student self-ratings can be used in career counseling activities with
students. For example, they can be used to enable learners to become more aware
of their skills and to assist students to identify their learning needs.
Schools and employers must collaborate to ensure that their communities compete
in economic development. Assessing and improving generalizable skills is an
important way to ensure that the United States remains competitive in the world
economy.
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The Professional Development Needs of Academic Teachers Adding Career-Technical
Education Licenses
Patrick J. O’Connor
Kent State University
ABSTRACT
This study reports the results on the needs of an emerging population of Career Technical Education (CTE) teachers in Ohio. The purposes of the study were to determine the
needs of the teachers and the effectiveness of the teacher education program they completed to
add the CTE license. Twenty six academic teachers added a CTE license through a modified
licensure program at Kent State University over a two year period from 2008-2010. The primary
goal of the licensure program was to support the academic teachers in the transition from the
academic to the CTE environment. Six data collection sources were used to determine the
effectiveness of the program. A profile of the academic teacher was also identified. The results
indicate that the academic teachers were successful and satisfied as they made the transition.
The teachers also felt least competent in specific CTE competencies such as collaborating with
employer/job sites, working with advisory boards and planning work-based learning
instructional activities. Suggestions to assist the teachers were provided.
Background
Many factors are influencing the considerable change CTE has experienced in recent
years. Among the factors are; 1) an expanded mission, 2) alternative education licensing options
for teachers, 3) the profile of CTE teachers, and 4) teacher education programs for CTE.
Expanded Career - Technical Education Mission
Secondary CTE is a field in transition moving from a primary focus on preparation for
entry level employment to preparation for continuing education (National Research Center for
Career and Technical Education, 2011). Implied in this transition is a greater emphasis on
academic integrations. This transition is a result of changes in employer expectations for
competent workers. Federal legislation for CTE programming has followed this trend and guides
much of the transition from a vocational to the broadened mission of a CTE model. Federal
legislation has set the agenda for CTE at all levels. The decade of the 1990’s saw numerous
federal legislative initiatives aimed at setting new directions, creating new models and vision for
Career - Technical Education (Scott & Sarkees-Wircenski, 2007). The Perkins Act of 2006
continues to emphasize preparation for post-secondary by greater integration of academic and
technical education/standards (Perkins IV - Career - Technical Education, 2006).
Career - Technical Education programs are becoming more academically rigorous and
less directly tied to single occupations that are incorporating basic academic instruction in a
purposeful way into Career - Technical Education courses (Camp & Johnson, 2005). This
change is evident in the types of programs emerging in CTE.
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Changes in programs reflect an expanded view of CTE. For example, programs in biotechnology, athletic training, performing arts and information technology are more academic in
nature. Also, programming related to TechPrep, Science, Technology, Engineering and
Mathematics (STEM) and Project Lead the Way (PLTW) have expanded CTE programming into
the academic arena.
If Career - Technical Education is to carry out expanded mission, ways must be found to
teach both technical and academic content (National Research Center for Career - Technical
Education, 2011).
Alternative Teacher Education Options
Generally, in education there has been an explosion in the number of teachers entering
through alternative routes. Some indications are as many as 33% of all new teachers enter via an
alternative route (Feistritzer, 2007). The report indicates that alternative licensure approaches
were focused entirely on academic subjects. In addition, a July, 2011 report on alternative
teacher certification by the National Center for Education Information made no reference to
alternative approaches in CTE. As such, certainly no mention is made of academic teachers who
add a CTE area (Feistritzer, 2011).
Many CTE programs and states have used alternative education licensing options for
many years. However, the research on the topic has been limited. A literature review for
alternative licensing options for academic teachers to add CTE revealed no research.
States should, therefore, consider a range of certification pathways for new CTE teachers
entering the profession. Regardless of the pathway, new CTE teachers should receive support,
mentoring and professional development (Conneely & Uy, 2009).
Changing Career - Technical Education Teacher Profile
The various changes in CTE and CTE programs have resulted in a different profile for
the CTE teacher. More teachers have bachelor degrees and traditional academic backgrounds. As
programs are more academic in nature, the emphasis and importance of work experience as part
of CTE teacher background/profile has diminished.
Much more is expected of the CTE teacher today especially related to teaching academics
and this is likely to continue (National Center, 2011). In addition to teaching technical skills,
CTE teachers today must meet student needs for career development, academic achievement,
higher order thinking skills, current curriculum and new technologies (McCaslin & Parks, 2002).
Changes in Career - Technical Education Teacher Education
Historically, two paths for CTE teacher licensure have co-existed for almost 100 years;
the traditional approach and an alternative approach. The traditional approach is similar to
academic areas and the other relies mainly on work experience. Many of the teachers in trade
areas may have less than baccalaureate preparation. A study of these two approaches indicate
they vary widely from state to state (Zirkle, Martin & McCaslin, 2007)
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The CTE program at Kent State University has historically prepared teachers from
industry who have no formal teacher education preparation and/or credential. These teachers
have been able to obtain a teaching license via an undergraduate or graduate route based on the
teacher’s academic background. However, in recent years the number of teachers with academic
licenses has increased. In, 2010, approximately one-third of teachers pursuing a CTE license at
Kent State University were academic teachers.
Program being studied
The CTE teacher education program at Kent State University in Ohio was the program
studied. The goal of the licensure program for academic teachers was to assist the teacher in
making a successful transition to the CTE environment. The licensure program involves courses
and professional experiences designed to assist the academic teacher to be successful in the CTE
classroom/program.
Teachers are hired into their respective CTE teaching position prior to taking the required
courses to obtain the license. The Ohio Department of Education permits teachers to be placed
on a temporary license while they complete the classes to obtain a license. The academic
teachers in the study formed a specific co-hort and took all classes together in the 2008-09 and
2009-10 school years.
The program leadership at Kent State University conducted surveys with each academic
teacher who completed a credential from 2005 through 2008. Many of the teachers indicated the
program was not meeting their needs. Based on the feedback from the surveys, program faculty
decided to study this population to determine the effectiveness of the licensure program in
meeting the professional development needs of the academic teachers.
The courses and a brief description related to the Ohio Department of Education
standards for academic teachers to obtain the CTE license follows. All courses are taken at the
graduate level.
1.

Curriculum Guide and Design – This course examines the curriculum development
process from the CTE perspective. Participants complete a curriculum guide course of
study as part of the course outcomes. This document is based on the state approved
content standards for the teacher’s specific CTE program area.

2. Mentoring course - a CTE teacher educator assists the teacher in making the
transition from the academic to the CTE environment. The course consists of on-site
visits to each teacher’s program/school as well as on-campus meetings on Saturdays
for one semester. The focus of the course is on safety, laboratory management, CTE
student organizations, advisory committees, program marketing and any other
specific individual needs the teacher may have.
3. History and philosophy of Career - Technical Education – the history and
development of Career - Technical Education is explored focusing on major theorists
contributing to the growth and development of CTE. The contributions and work of
B.T. Washington, Melvin Barlow, John Dewey, Charles Prosser and others are
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studied. The role of the federal government and legislation are studied along with the
factors leading to the shift from Vocational Education to CTE.
4. Issues in CTE – this course examines contemporary issues, programs, practices and
developments in Career - Technical Education. Participants also have opportunities to
explore individual programming needs.
The teacher takes courses part–time for one year while teaching the specific CTE program. The
coursework pattern is:
Fall term – on-site mentoring course.
Spring term – a course on history and philosophy of CTE.
Summer term – curriculum and contemporary issues in CTE courses.
Population studied
The following information describes the teachers who completed the licensure program
from 2005-2010. Table 1 indicates that the number of teachers within the five year period had
more than doubled. In the period, a total of 48 teachers began the CTE licensure program for
academic teachers.
Table 1: Number of Academic Teachers – 2005 through 2010
# of Teachers
Year
6
05-06
8
06-07
8
07-08
11
08-09
15
09-10
Total
48
CTE programs continue to become more academic in nature as the mission of CTE
expands. This is evident in the programs the teachers represent. The following CTE areas were
represented by the academic teachers that began the program to add a CTE license.
Arts/communication and early childhood education were the two most common academic areas
(see Table 2).
Table 2: CTE Program Areas of Teachers with Academic Licenses
CTE PROGRAM AREA

NUMBER OF TEACHERS

Arts and Communication

9

Early Childhood Education

7

Trade and Industry

6

Health/Medical

5
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Information Technology

5

Athletic Training

4

Business

4

Other

8
Total

48

Purpose of the Study
The purpose of this study was to determine the effectiveness of an existing licensure
program to meet the professional development needs of academic teachers who pursue a license
in CTE.
Study Objectives:
To determine:
1. the effectiveness of the CTE teacher education transition program for academic
teachers who add a CTE license.
2. the most challenging aspect of the transition to CTE.
3. the program benefits that were most helpful to the teacher in meeting the CTE teacher
education standards established by the Ohio Department of Education.
4. Any necessary changes in course content for the transition program.
5. any continuing needs of academic teachers to be successful in CTE.
6. the level and types of support provided by the teacher’s school for the transition to
CTE.
7. a profile/description of academic teachers who add a Career - Technical Education
license.
Design of Study
The study was designed to gather descriptive data on the experiences of 26 academic
teachers as they completed a 12 credit hour (semester) university teacher education program to
add a CTE license. From 2005 to 2010, 48 academic teachers began the program to obtain a CTE
license. The teachers in years 2008-09 and 2009-10 were the subjects of this study.
The total population for the study was 26 academic teachers, 08-09 (11) and 09-10 (15).
Six data collection sources were used. Data from three sources were collected while the teachers
were pursuing the license. Also, three sources were used to collect data after the teachers had
completed the licensure program. Each data source is explained in the following section.
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Data collected during licensure program
Each teacher completed four, three-credit hour graduate courses to obtain the license.
Teachers were visited by a CTE teacher educator at their specific school. Teachers were also
given the option to conduct an individualized project. And, all the teachers completed a course
evaluation for the mentoring course.
Mentoring Visits
A CTE teacher educator visited each teacher in his/her classroom four times per semester
for a total of 104 on-site visits to the 26 teachers over a 2 year period. The topics discussed
during the on-site visits were:
1.
2.
3.
4.
5.
6.
7.

Safety (IEP,MSDS, Visual, instructional unit)
Marketing
Content standards
Lab management
Advisory committees
Articulation/Tech-Prep and
Youth groups

Teacher class projects/reports
In one of the four classes, teachers were given the option to select a specific topic to
study. Each topic was developed into an individualized class project. A report was prepared and
presented to the class. The most common of the 26 topics identified by the teachers were:
TOPIC
Marketing

Curriculum and instructional
planning
Facilities planning
Other

CLASS PROJECT

FREQUENCY

websites, newsletters,
promotional videos,
brochures

7

Aligning with state standards

6

Revising and updating labs

5

Grant development,
mentoring, youth
organizations, textbook
selection

8

Student Evaluation Information
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Teachers completed a course evaluation (SEI) for the mentoring course. A total of 24
evaluations were completed over the two year period. One question asked students to rate the
overall learning experience of the course. The results of the responses to this question were 4.36
(2008) and 3.92 (2009) on a 5 point scale. The average for both groups was 4.14. The overall
ratings for both groups was 76% in the “very good to excellent” category, 55% “excellent”, 21%
“very good”, 8% “good”, 7% “fair” and 8% “poor”.
The written comments from the evaluations support the overall satisfaction indicated
above. The student’s written comments indicated:
-

Majority found mentoring to be valuable
The program was unnecessary (3/24)
Assistance from on-site visits was valuable
Assistance with lab set up and safety standards
Assistance with learning how CTE programs function

Survey of Standards
The CTE leadership at the Ohio Department of Education created 44 standards associated
with CTE licenses in Ohio (Ohio Department of Education, 2007). Teachers with academic
licenses were expected to complete a portion of these. A panel of experts reviewed the 44
standards and selected 21 as appropriate for academic teachers. These were the standards that
guided the coursework and experiences the academic teachers completed to add a CTE license
(see 21 standards in appendix A).
A survey was developed based on the 21 standards. A 5 point Likert scale was used to
obtain feedback on the importance and teacher competence on each standard. Also, demographic
data on the teachers was included in the survey to obtain a profile of the academic teachers.
Competence
The respondents rated their competence on each of the 21 standards. The following table
illustrates the five highest and lowest rated standards by the teachers studied.
Table 3: Competence by Standards
STANDARD

MEAN & Standard Deviation

Know and follow emergency/Safety

4.65

.493

Learn to function as a team

4.63

.496

Eliminating harassment

4.61

.698

Uphold student laws

4.47

.745

Uses a variety of instructional techniques

4.44

.616
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Embrace value of advisory committees

3.39

1.09

Preparing students for work

3.56

.765

Using a variety of assessments

3.67

.416

Incorporate work-based learning opportunities

3.75

.851

Collaborating with local job sites

3.79

1.13

Importance
Respondents were also surveyed to determine standards they perceived to be most and
least important. The most important standard ratings are listed in Table 4. None of the standards
were perceived as “least important” since the mean for all 21 standards was 4.53 out of 5. Only
two standards (different types of assessments and legislative standards) were under 4.0. The
mean for all 21 items was 4.53 indicating that all standards were considered important.
Table 4: Perceived Importance of the Standards
STANDARD

PERCENTAGE &
Standard Deviation

Teaching teamwork

4.95

.758

Safety

4.88

.332

Using experiential learning strategies 4.82

.485

Eliminating harassment

4.78

.428

Using a variety of instructional
Techniques

4.72

.419

Follow-up information
Two data sources were used to collect follow-up information from the teachers after they
completed the licensure program. Each teacher received a written follow-up survey upon
completion of the program. Note, only 16 of the 26 teachers (61%) returned the survey. And, 10
teachers were randomly selected to participate in a telephone follow-up survey. The telephone
survey asked teachers to comment on their overall experience after completing the program and
teaching, one or two years, in CTE.
Written Follow-up surveys (16) revealed:
•

Frequent comments about quality of assistance from faculty and staff
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•
•

Curriculum course considered very valuable
Flexibility in course selection and delivery

Telephone follow-up survey (10):
Since completing the CTE licensure program the feedback indicates that teachers had an
initial up-hill struggle to adapt to the CTE environment as well as the students. The teachers
reported they required a greater variety of teaching strategies to meet the varying learning levels
and needs of the CTE students. However, after an initial adjustment to teaching in a different
setting and with different students, most of the academic teachers reported they enjoyed working
in CTE.
Teacher profile
Demographic data collected on the teachers in the study provided a profile of the
academic teachers who added the CTE license. Eighteen of the 26 teachers completed all items
related to their demographic profile. The profile consisted of information related to the teacher’s
academic background, years of teaching experience and CTE setting where the teachers taught.
Teachers in Ohio teach in one of three CTE school settings:
1. Career Center – a central location where a number of schools send students. These centers are
usually in rural locations. However, with population changes in Ohio, many of these rural
settings have become suburban.
2. Comprehensive Schools – usually large urban districts that offer both academic and CTE
instruction in one district.
3. Compact/Consortium – a structure where a specific number of schools share CTE
programming. Often, these schools are in suburban locations.
Of 26 teachers studied, 16 were in Career Centers, 6 were in a compact and 4 were in
comprehensive school settings.
Of the 18 teachers who completed all items on the demographic section of the survey, 18
had completed the bachelor degree, 9 had a master degree and 2 had earned the PhD degree. The
teachers represented the following undergraduate majors:
science (4), elementary education (3), Health and physical education (2),
Mathematics (2) and Language arts (1).
The average years in teaching of the population studied was almost 5 years. One teacher
had 31 years of teaching experience and another had 23. When these two teachers are removed
from the population, the total years of teaching experience drops to under 2 years. 10 of 26
teachers (39%) had no years teaching experience. These teachers were learning how to teach
along with learning CTE and how to teach it.
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Conclusions
The following conclusions were drawn from this study.
Program Effectiveness
The vast majority of teachers found the program useful. Three of 26 teachers indicated
the program was unnecessary but 23 found it useful. The need for the program, coursework and
experiences was evident from the data collected. The main benefits the teachers identified from
the program related to assistance with:
Curriculum development
Safety and lab management/instruction
Program marketing
On-site mentoring
Assistance with licensing paperwork and logistics.
The mentoring course was a useful experience for the teachers. In part, this is because so
many of the teachers were first year teachers.
New teachers need considerable assistance in learning to teach as well learning to teach
in the CTE environment. On-site visits/mentoring were viewed as very important for this new
teacher. It appears the university CTE teacher educator is the only person who can assist these
teachers.
The importance of teaching program marketing was also evident. This standard was
identified by a majority of the teachers in all data sources.
Administrative/Advising Support
Assistance with paperwork was also important since teachers were in-experienced. All
teachers were placed on a temporary license while completing the CTE licensure program.
Teachers needed assistance with obtaining license re; paperwork, processing documents,
admission to the university, trouble-shooting and advising. Program faculty and staff provided
these important services.
Teaching Safety
The teachers were effective in learning and teaching safety as indicated by on-site visits
and survey data results. This is especially important in the lab setting since most of the academic
teachers were teaching in a lab setting for the first time.
Changes in Course Content
Program faculty need to make some changes in course content and program delivery.
There is a need to provide more attention in coursework to reflect areas of least competence.
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This is important because the teachers are new to teaching and CTE and these topics are only
covered in licensure program – not in the teacher’s academic preparation or by the teacher’s
school personnel.
Individualized Needs
The results of the study are consistent with the literature calling for support for new CTE
teachers. Teachers have their individual profile according to their specific educational
preparation and background, their school setting and their CTE program area. These factors
result in each academic teacher having unique needs to make the transition to CTE. This is true
even though all teachers are addressing the same 21 standards. Program leadership and CTE
faculty need to continue to adjust total required hours based on individual teacher profile.
CTE Standards
The CTE standards are only available via CTE licensure program. It is important to note
that the items the teachers identified as least competent are only taught in the licensure program.
School personnel, mentors and administrators are unlikely to know and be able to teach this
content.
Discussion
None of the participants mentioned an interest in an online format or complained about
having to attend classes on campus. This is particularly interesting considering some of the
teachers drove as many as 2 1/2 hours one way to attend class. This may be a result of the
teacher oriented aspect of the program. For example, the courses were offered on Saturdays, in
the summer and the mentoring course was offered at the teacher’s school. In addition, since the
teachers were part of a common group, class meetings may have added to the overall experience
of the transition.
The profile of the teachers was a surprise. Specifically, the years of teaching experience
indicates a definite need for mentoring in the licensure program. The majority of teachers had
only the bachelor degree and almost 40% were in their first year of teaching. A basic assumption
in the standards developed by ODE was that academic teachers already possessed many of the
standards by virtue of their academic license preparation and background. In this particular study
with this population, that may not be the case since the teachers were learning to teach along
with learning to teach CTE. In some respects, the teachers were not actually making a transition
from an academic teaching setting to a CTE teaching environment. They were actually making a
transition from an undergraduate teacher education program to the teaching profession and to
teaching in the CTE environment simultaneously. In effect, the teachers were making two
transitions at once.
The results of this study have implications for the various alternative licensure
approaches currently in use. The results indicate an academic teacher requires education and
support to become a CTE teacher especially if they are new to the teaching profession. If a
traditionally prepared teacher needs assistance, it follows that other teachers coming from paths
©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 44

with limited preparation need assistance. It is important for policy makers, state department
personnel and university teacher education faculty to be aware of the needs of these teachers.
The study indicates experienced teachers need preparation to be successful in the CTE
environment.
Many academic teachers approach a CTE licensure program reluctantly. In some cases,
academic teachers feel the program is unnecessary since they have a teaching license and
background. In this study, 3 of the 26 teachers in the study expressed this view. However, the
vast majority of the teachers found value in the courses and meeting the CTE standards. Overall,
the teachers reported that meeting the standards enabled them to be successful. Future academic
teachers who pursue a CTE license need to know the licensure program will enable them to be
successful in the transition from the academic to the CTE environment.
REFERENCES
Camp, W.G., & Johnson, C.L., (2005) Evolution of a Theoretical Framework for Secondary
Vocational Education and Career-Technical Education of the Past Century. J.A.
Gregson & J.M. Allen (Eds), Leadership in Career and technical Education: Beginning
the 21st Century (pp 29-66), Columbus, Oh: University Council for Workforce and
Human Resource Education.
Carl Perkins Career and Technical Education Improvement Act of 2006 (Perkins IV), Pub. L,
No. 109-270.
Conneely, N. & Uy, E., (2009). Teacher Shortage Undermines Career – Technical Education,
National Association of State Directors of Career and Technical Education Consortium
www.careertech.org Silver Springs, MD.
Feistritzer, E.C., (2010). Alternative Teacher Certification: A State by State Analysis 2010,
National Center for Education Information.
Feistritzer, E. C., (2011). Profile of Teachers in the United States, National Center for Education
Information.
McCaslin, N.L, & Parks, D., (2002), Teacher Education in Career and Technical Education:
Background and Policy Implications for the New Millennium, Columbus: The Ohio
State University, National Dissemination Center for Career and Technical Education.
National Research Center for Career and Technical Education (2007).
Improving Secondary Career and Technical Education through Professional Development:
Alternative Certification and the use of Technical Assessment Data, University of
Louisville.
Ohio Educator Licensure Program Standards for the Career-Technical.

©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 45

Education Route B Teacher Licensure Program, (2007). Ohio Department of Education, Center
for the Teaching Profession.
Scott, J.L. & Sarkees–Wircenski, M., (2007). Overview of Career and Technical Education,
American Technical Publishers, 4th Edition.
Zirkle, C. Martin, L., & McCaslin, N.L., (2007). Study of the State Certification/Licensure
Requirements for Secondary Career and Technical Education Teachers, St. Paul, MN,
University of Minnesota, National Center for Research for Career and Technical
Education.
Appendix A: 21 Standards Academic Teachers complete to add an Ohio CTE license
•

Candidates assess students’ prior knowledge in relation to current lessons and use that
knowledge to design and deliver instruction.

•

Candidates seek work-based learning opportunities (e.g., job shadowing, internships,
apprenticeships, field trips) that expand student learning.

•

Candidates design instructional strategies which provide experiential learning.

•

Candidates stimulate student understanding of local, state and federal laws regarding
safety concerns; enabling them to recognize hazards in the workplace, while providing a
positive school learning environment which serves as a safety model.

•

Candidates provide instruction that reinforces academic content standards and design
lesson plans based on the approved course of study.

•

Candidates promote elimination of harassment, including discussions of bias and
stereotyping in school classrooms/labs and the workplace.

•

Candidates define legislative and institutional responsibilities when preparing students
for work and/or continuing education.

•

Candidates develop instructional strategies that address communication skills in
preparation for high-skill, high-wage, and high demand occupations.

•

Candidates demonstrate commitment to building technological skills necessary for an
evolving workplace in a global society.

•

Candidates learn to function in a team; applying knowledge from other disciplines.

•

Candidates enhance learning by using a variety of materials and resources.
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•

Candidates use authentic, contextual instructional approaches such as problem-based
learning, project-based learning, and service learning that contribute significantly to
students reaching specified learning goals.

•

Candidates integrate CTSO programs and activities to extend student learning.

•

Candidates collaborate with local job-sites and agencies to ensure student success.

•

Candidates maintain effective communication with school and community partners for
support of the program.

•

Candidates uphold the laws related to student rights, and teacher responsibilities (e.g.,
equal education, IDEA, discipline codes, child abuse reporting and confidentiality).

•

Candidates accurately define the characteristics, uses, advantages, and limitations of
different types of student assessments, including but not limited to state value-added
dimension reports and data.

•

Candidates select, construct, and utilize assessment strategies and instruments appropriate
to the learning outcomes being evaluated.

•

Candidates embrace the value of an Advisory Council as a means of networking,
exploring job experiences, and staying current on program trends.

•

Candidates know and follow emergency procedures, maintain safety equipment, and
ensure safety procedures appropriate for the activities and abilities of students.

•

Candidates prepare an appropriate program design, and develop and implement
marketing strategies that promote their program.
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Beyond the Lecture: Interactive Strategies in the Health Profession Education Curriculum
Ashley Roberts, MA
University of Central Florida
ABSTRACT
Health care is constantly evolving. Health care professionals and the educators
responsible for training those professionals need efficient ways to a) assure new information is
getting across to the students and/or professionals, b) relay all new and previous information in
a timely manner, and c) correctly utilize the information gathered and observed and apply it to
the needs of the patients. Lecture is the original teaching method, but does not cover the
dynamic world of health care. Simulations with actors and high-fidelity mannequins are two
methods of relaying vital information. Research is limited on these forms of education, but the
results are thus far promising.
Introduction
According to the U.S. Bureau of Labor Statistics (2010), of the top 20 occupations with
the fastest growth, half are in healthcare. The rapid growth in healthcare is due in part by the
aging population and the overall longer life expectancies. As this rapid increase in the demand
for healthcare services occurs, the baby-boomers who receive credit for the increased demand
will retire, including those currently working in healthcare, increasing the demands on the
remaining healthcare workers. Technological advances increase the longevity of patients, but
also the medical complexity associated with this longevity. Not only do health care professionals
need to identify and manage the long term care or highly acute care of the patient, but an
assessment and management of the life-saving technology the patients are utilizing and the
navigation of the information management systems must also occur simultaneously (Institute of
Medicine IOM, 2010).
The time restraints educational programs have placed on them by credit hours severely
limits the width and/or depth of graduates’ competency when the new complexities are taken into
account. Some fields already require additional classroom time. Specialties such as neonatal and
pediatrics, for instance, require extra time to complete training due to the lack of time spent
while in school on these populations. This does not take into account the advanced complexity
that technology also added. The extra training delays the time from graduation until students
become fully functioning staff members in these areas. For a respiratory therapist, the length of
orientation to the neonatal/pediatric setting varies from 4 weeks to 6 months depending on the
definition of orientation and the amount of previous experience (Walsh, Gentile, & Grenier,
2011, p. 1127). For a medical doctor, three additional years of training is required to be able to
sit for the pediatric board exams.
With all of the schooling and training, making the most of the time allotted can help
minimize the delay between graduation and fully functioning health care professional. A
literature review was performed to answer the question: what teaching methods are effective for
maximizing learning opportunities for the ever-evolving field of healthcare?
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Purpose of Article
The purpose of this article is to review the literature available regarding interactive
strategies in the health profession education curriculum as an attempt to quicken the pace from
new graduate to responsible and responsive healthcare professional.
Background
Lectures are useful for presenting up-to-date information that may not yet be in textbooks
(McKeachie & Svinicki, 2006). The time between the research publication of information and
the textbook publication can be years apart. In this age of constant research and reexamining of
previously held assumptions, health care educators need to keep themselves and their students
current. Lectures can provide the avenue to inform the learner of the newest information
available at the time of the lecture. Summarizing information from multiple sources about a key
topic is also a strength of lectures (McKeachie & Svinicki, 2006). Not only can a few items be
focused on, but the sources can vary from text to journals to real-life experiences.
However, lectures are not always the most effective way to train a health care
professional. There are many qualities needed for healthcare professionals to be adequately
prepared for the clinical environment. In order to be a proficient healthcare professional,
improvement in the “links among knowledge, practice and clinical reasoning skills” must occur
(IOM, 2010, p. 9). Healthcare education needs to move toward an emphasis of “competent
performance through active learning” (p. 9).
Cholowski & Chan (2004) found one of the most important factors in “high quality
diagnostic reasoning” was the “role of the structuring and the accessibility of prior knowledge”
and not just the knowledge itself (p 93). The information needs to be delivered in a way that
students can organize and retrieve it as needed (Cholowski & Chan, 2004).
Research Findings
Stegeman & Zydney (2010) performed a literature review of various studies involving
multimedia instruction (MMI). They concluded MMI as beneficial as an adjunct to traditional
teaching styles. The use of the interactive strategies may help maintain current graduation
timeframes while allowing for the expanded information healthcare professionals are responsible
for today that they were not a decade prior. The question of how to best utilize the technologies
and other interactive strategies takes on many variations.
The Robert Wood Johnson Foundation (2011) discusses the need to encourage nurses,
physicians and other health care professionals to improve communication and work in a team
concept. Studies have found interprofessional team rounds decrease days on the ventilator as
well as mortality of those in the intensive care unit (ICU). The American Association of Colleges
of Nursing (2008) recently revised curriculums beyond the associate’s degree to include a
section specifically for interprofessional communication and collaboration. Pharmacy and dental
schools have also added this important aspect into their curriculums. The Institute of Medicine’s
Forum on Nursing Education (2010) regarded interdisciplinary team skills and collaboration as
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“essential for coping with the complexity of care for an older population and to ensure that
patients receive continuous care across settings and providers” (p. 10). An additional member of
the forum noted that the use of “simulations could be particularly valuable in conveying this type
of knowledge” (p. 10).
Simulation as an intervention has many different opportunities for inclusion. KitsonReynolds (2009) described a method of interactive learning utilized in a midwifery school. The
method was described in the literature as “interactive practice” (p. 238). The practice portion of
the learning initiative involved utilizing volunteers to mimic real-life scenarios. The volunteers
were experienced clinicians and pregnant women. The volunteers acted as clinicians and
pregnant women, respectively. The roles they took on were semi-scripted. The midwifery
students entered into the examinations as they would in a real situation. The volunteer actors
responded to the students as naturally as possible.
The sessions were videotaped to allow students to review how others perceive them. The
students viewing the videotape often were “able to identify areas where improvement was
required as well as the positive aspects of their actions” (Kitson-Reynolds, 2009, p. 241). The
goal for the interactions varied depending on the year of the student involved. First year students
focused on improving communication and professionalism. Third year students focused on
improving their decision-making. As a side note, students often reported a higher level of
appreciation for the goals of the activity after graduation than immediately following the activity
(Kitson-Reynolds, 2009).
Zavertnik, Huff, & Munro (2010) also utilized actors in a simulation with nursing
students. The concentration on this study was communication skills with family members.
Nursing students, after introducing themselves, attempted to gather information about the patient,
as well as set goals and expectations with the patient’s family members. The group that had
received formal training regarding communicating with family members showed statistically
significant positive difference when gathering information. The other domains of goals and
expectations showed no statistically significant difference.
Every professional begins as a student. People learn information and take offered chances
to refine and enhance their skills. Unfortunately, practicing in health care has until recently
meant learning to do a procedure on an animal or another human being. This learning on another
living thing prompted the development of a human-like patient simulator.
The original patient simulator developed in the late 1960s had a heartbeat which
synchronized with the pulses in the carotid and temporal arteries, a measurable blood pressure
and spontaneous breathing (Good, 2003). In addition, a computer program could control
movements of the eyes and mouth. Endotracheal intubation practice and evaluating
responsiveness to intravenously administered anesthesia were the main uses for the simulator.
Patient simulators of today can simulate everything from the electrocardiographs viewed
while practicing a pulmonary artery catheter insertion to the effects of wedge pressure
measurements on the cardiopulmonary systems (Good, 2003). Medications injected into some
models allow practitioners to view the effects of administering medications too quickly or the
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effects of the wrong medication entirely. Simulators connected to ventilators give feedback
regarding gas exchange and lung function. Nearly every aspect of humans is simulated in some
form or another with the exception of skin color changes associated with hypoxia.
In the beginning, only the University of Southern California had a simulator. Today onethird of United States medical schools and hundreds of colleges, universities, and medical
centers utilize human patient simulators (Good, 2001).
There are many opportunities for research in regards to the high-fidelity simulation
mannequins. For instance, Kaddoura (2010) stated a lack of research on the effects of clinical
simulation on the critical thinking, learning, and confidence of new graduate nurses. Kaddoura
surveyed new graduate nurses who had entered the ICU setting as employees of a teaching
hospital equipped with a well-developed clinical simulation center within the last year. The new
graduate nurse participants reported that the simulation experience “assisted them in attaining a
deeper understanding of the critical care nursing concepts” as well as helping to develop their
critical thinking skills (Kaddoura, 2010, p. 513). The graduate nurses viewed the clinical
simulations as valuable to their overall professional development. Fero et al. (2010) found the
results of performance with high-fidelity simulation correlated to “scores on metrics of critical
thinking” (p.2182). Unfortunately, they had no data on how this translates to actual patient care.
More research linking simulation learning to the post-graduation professional world would be
beneficial.
The Institute of Medicine recognizes the changes occurring in health care delivery. Just
as the population is aging and diversifying, the “way health care is provided is also shifting; care
frequently requires a team of providers working together across settings” (IOM, 2010, p. 9).
Health programs are recognizing the change and looking for ways to implement teamwork in
curriculums. Clinical simulation is a readily available avenue for teamwork practice.
Kaddoura (2010) stated mannequin simulations “prepare learners for safe practice
through the prevention of medications errors and the development of confidence, critical
thinking skills, clinical decisions-making, effective teamwork, and communication skills” (p.
514). The simulation in Kaddoura’s study showed the appropriate information was
communicated with the other team members when a mannequin was utilized. Looking at a
mannequin who is exhibiting some human characteristics, even if it is just looking like a person,
makes the practice scenarios feel more real.
Reising, Carr, Shea, & King (2011) paired nursing students with medical students to
examine interprofessional communication in the education context. The interaction was valued
by both sides. The medical and nursing students both felt running through a code scenario
beneficial. The communication between the groups increased the trust between the members had
working outside of a true code situation. The mannequin’s responses increased the realism of the
scenario.
Discussion: Rethinking the education of health care professionals
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Established medical schools battle tradition as they attempt to update technology and
teaching methods. Schools building from the ground up have the opportunity to establish a new
atmosphere of learning that takes advantage of the trials of those schools that came before them.
University of Central Florida’s (UCF) College of Medicine is an example of what may be a new
era of medical schools.
UCF’s Clinical Skills and Simulation Center is an example of dedication to technology.
The university boasts “12 examinations rooms, a consultation area, monitoring and control
room” in their 7,500 square foot center (UCF College of Medicine, 2011a). Medical mannequins
and training simulators allow students to work on their techniques involving venipuncture, bowel
sounds, and more.
Training rooms are also available for “standardized patients” (UCF College of Medicine,
2011a). These patients are actually actors who come in from the community with a background
script memorized in order for the medical students to practice obtaining a medical history,
conducting physical exams, counseling patients, and developing treatment plans with the patient.
UCF College of Medicine (2011b) describes its Microscopy laboratory as “the lab of the
future.” Instead of using only traditional slides, for instance, virtual digitized slides are used. The
entire class can explore the slides in question and view the normal and abnormal slide side-byside. Traditional slides are still part of the curriculum, and have the advantage of a team concept.
A “ten-headed microscope with digital image capturing and multiple video monitors” allow the
entire class to participate in discussions and discoveries.
Future Implications
UCF College of Medicine actively participates in the research of medical education. The
Clinical Skills and Simulation Center “provides space exclusively for research and development
in virtual simulation technology” (UCF College of Medicine, 2011a). The school is determined
to provide the most effective methods for student learning and constantly monitors student
progress. While data is currently unpublished regarding the methods of this new school, it is
being collected for examination. Faculty utilizes the data for their professional development as
they analyze the value of the teaching methods chosen. UCF College of Medicine also
collaborates with other academic institutions on their medical research data.
The data regarding simulations, “standardized patients” and other interactive
interventions is still forthcoming. Research regarding their use and significance on student
attrition, credentialing exam pass rates, and duration employed in the field are all areas of need.
Schools such as the UCF College of Medicine and their academic cohorts will hopefully publish
the data collected and allow other educators the opportunity to learn from their experiences.
There are some lessons that future investigators should remember when undertaking an
interactive training program. Debriefing sessions held immediately after the clinical simulation
was a “crucial component” of the experience allowing the new nurses to “incorporate their
clinical experience into their knowledge base to bridge the theory-practice gap” (Kaddoura,
2010, p. 515). Of particular helpfulness, the nurse reported being able to view themselves on the
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screen during and after the debriefing helped solidify opportunities for improvement in the
future.
In addition, when setting up a system where multiple feedbacks will occur, thorough
planning is vital. Devitt, Kurrek, Cohen, & Cleave-Hogg (2001) demonstrated that a concise
classification system increases user reliability rating of videotaped performance of simulated
learning environments. By decreasing the feelings of the judge on the choices made and scoring
based purely on actions of participant, the simulation scores were consistent by the various
judges. For instance, Devitt et al. (2001) consistently scored anesthesiologists utilizing a clinical
simulator. Either the physician chose to place a chest tube for a pneumothorax or they simply
increased the inhaled oxygen percentage. Those who placed a chest tube correctly identified that
a pneumothorax indeed occurred and performed the appropriate action. The scoring problem
often arises on participants who did not place a chest tube. The knowledge of whether the
physician correctly identified the change in breath sounds and decreased oxygen saturation as a
pneumothorax is unclear. The scorer was able to separate their assumptions about what the
physician knew or did not, and what the physician chose to do about the problem thus decreasing
bias.
Limitations
More research regarding the long-term benefits of high-fidelity simulation mannequins is
needed before many managers squeeze money out of a continually shrinking budget. A poll of
neonatal and pediatric respiratory therapy managers and educators resulted in over 75% agreeing
the high-fidelity simulation is an effective training tool for the critical care environment that
offers opportunities that would not necessarily be available otherwise (Walsh, Gentile, &
Grenier, 2011, p. 1125). However, of those same people polled, only 26% reported the use of a
simulator at their institution with the majority of respondents expressing neutrality regarding the
costs outweighing the benefits.
Another limitation is the curriculum available to complement the simulations. The lack of
published curriculum information includes scenarios with actors, with mannequins, or for
interprofessional team building. The lack of material means educators are making a timeconsuming educational method, even more labor intensive.
Conclusion
Simulations appear to be the future standard of educational tools. Simulations with actors
allow the addressing of behavioral training needs prior to direct patient contact. Information
gathering, communication, and even decision making can be practiced using this method.
Electronic patient simulators can assist medical students, nurses, and other health
professionals to “acquire, refine, and rehearse advanced clinical skills, both individually and in
teams” (Good, 2003, p. 20). Unfortunately, some institutions still find patient simulators cost
prohibitive. Both types of simulation allow for teamwork, feedback, and overall practice to occur
in an environment where real patients are not at risk, but results of choices made can still be
analyzed. The studies also showed the benefit of collaboration during the scenarios between
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professionals. The professionals in the same field as well as interdisciplinary collaboration
during simulation each had positive impact. Interactive strategies do not currently speed up the
time to graduation itself. However, the time to graduation may best be maintained by the use of
interactive strategies as healthcare knowledge demands continues to expand.
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ABSTRACT
This study examined the perspectives of an expert panel of 31 business education
university supervisors from the U.S. and Canada using a modified Delphi approach regarding
the areas in which mentor teachers are typically most and least prepared. Findings indicated
business education mentor teachers are most prepared in the areas of classroom management,
teaching-related administrative duties, and establishing rapport. However, the expert panel did
not reach consensus on the areas in which mentor teachers are oftentimes least prepared. The
majority of the university supervisors believed business teacher preparation programs could
provide mentor teachers with professional development on mentoring and expectations prior to
the internship.
Keywords: business education, mentor teachers, student teaching, teacher education, university
supervisors
The student teaching internship is considered as The final capstone experience and is
oftentimes the most challenging, rewarding, and enlightening component of student teachers
entire teacher preparation programs (Conderman, Morin, & Stephens, 2005; Fives, Hamman, &
Olivarez, 2007; Grossman, Schoenfeld, & Lee, 2005; Pena & Almaguer, 2007; Weaver &
Stanulis, 1996). In fact, internship experiences oftentimes solidify student teachers’ desires to
indeed pursue teaching as their careers (Conderman et al., 2005; Sadler, 2006). To create an
optimal learning environment for student teachers during this critical stage, student teachers are
supported by their mentor teachers and university supervisors. This triad relationship is essential
for helping to promote student teachers’ development into becoming effective classroom
teachers (Hamman, Olivarez, Lesley, Button, Chan, et al., 2006; Kent, 2001).
Despite the importance of the triad relationship in preparing effective future teachers,
little research has ensued examining the voices and perceptions of university supervisors
regarding the student teaching internship (Brown & Steadman, 2011; Bullough & Draper, 2004;
Steadman, 2009; Whitney, Golez, Nagel, & Nieto, 2002). Prior literature has pointed to the
importance of university supervisors in the triad relationship since they typically hold a vast
array of knowledge and past experience based on their practices as prior student teachers, K-12
teachers, possibly as former mentor teachers, and teacher educators (Slick, 1997). In addition,
mentor teachers have been cited as being the most influential individuals in terms of making
impressions and modeling classroom practices for student teachers in which their interns will
most likely follow and continue (Crasborn, Hennissen, Brouwer, Korthagen, & Bergen, 2008;
Killian & Wilkins, 2009). Given the knowledge university supervisors may possess and the
influence mentor teachers may hold, more research is needed to ascertain the perceptions of
university supervisors regarding the professional development needs and abilities of mentor
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teachers in their quest to model the knowledge, skills, and dispositions needed of effective
classroom teachers.
To a lesser extent, the business education discipline has investigated the student teaching
experience by examining the perspectives of business education teacher candidates (Fletcher,
Mountjoy, & Bailey, 2011), as well as, business education mentor teachers (Crews &
Bodenhamer, 2009; Fletcher, Mountjoy, & Bailey, 2011b). However, the researcher has found no
study exploring the perspectives of business education university supervisors. Therefore,
research is needed that takes into account the shared knowledge of business education university
supervisors regarding the quintessential student teaching internship, as well as, the effectiveness
of the triad relationship.
Purpose and Research Questions
To address this gap in research, the purpose of this study was to identify the top three
areas in which university supervisors believe mentor teachers are most and least prepared to
assist their student teachers. The research questions included the following:
1. What are the top three domains in which mentor teachers are most prepared to assist their
student teachers?
2. What are the top three domains in which mentor teachers are least prepared to assist their
student teachers?
3. What might business teacher preparation programs do to better prepare their mentor
teachers to fulfill their roles and responsibilities?
Review of the Literature
University Supervisors
University supervisors are of critical importance to the development of student teachers
and typically fulfill a constructive, supervisory role in providing feedback to their interns
(Gimbert & Nolan, 2003). University supervisors periodically visit the student teaching site to
observe and evaluate the teaching performances of student teachers (Anderson & Radencich,
2001). However, Slick (1997) argued that university supervisors are many times seen as
outsiders who enter the K-12 classroom infrequently, which may be perceived as posing a threat
to the mentor and student teacher alike. In comparison to the literature on the other members of
the triad, the research examining the perspectives of university supervisors is rather sparse and
outdated (Brown & Steadman, 2011). Brown and Steadman (2011) speculate the reason for the
lack of research on university supervisors by stating:
In part, the absence of research on the work of university supervisors may reflect the
tension that exists between the conceptual and pragmatic aspects of teacher education.
Teacher education classes often focus on theoretical aspects of teaching, while university
supervisors often concentrate on the practical application of such theories (p. 53).
Mentor Teachers
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Despite the possible knowledge base and mentoring capabilities of university supervisors,
mentor teachers have been cited as the most influential individual in shaping student teachers’
practices and beliefs (Killian & Wilkins, 2009). As such, prior studies have supported the need to
provide careful selection procedures and proper preparation for the roles and responsibilities of
mentor teachers (Alger & Kopcha, 2009; Killian & Wilkins, 2009). Other issues include the illdefined responsibilities and expectations for all individuals involved in the triad relationship
(Alger & Kopcha, 2009; Gimbert & Nolan, 2003; Silva & Dana, 2001), as well as, the lack of
effective communication among them (Alger & Kopcha, 2009). According to Tsui, Lopez-Real,
and Law (2001), “The relationship among the three parties is very much influenced by the
perception and expectation of each party with regard to his or her own role in the supervisory
process” (p. 323).
It is critical that university supervisors and mentor teachers effectively work together to
prepare student teachers for the varied challenges they will encounter in the classroom (Brown &
Steadman, 2011). However, university supervisors are frequently pressed for time and limited in
the amount of time they can spend in the field with observing, evaluating, and providing
feedback primarily due to other demands and responsibilities including teaching, research, and
various service commitments (Anderson & Randencich, 2001).
Conceptual Frameworks
Cognitive Apprenticeship
Mentor teachers play critical roles in the development of student teachers. The most
effective and productive relationship between mentor teachers and student teachers are guided by
the theory of cognitive apprenticeship established within the last two decades, which was
modeled based on the social constructivist learning theory (Dennen & Burner, in press). This
mentoring practice promotes the learning process based on social interactions among novices (in
this case student teachers) and experts (mentor teachers). Utilizing a cognitive apprenticeship,
student teachers participate in the essential process of observation, practice, and reflection. As
such, student teachers develop cognitive and metacognitive skills by way of active participation
and engagement in authentic and guided learning experiences. Mentor teachers offer coaching,
mentoring, modeling, and scaffolding throughout student teaching experiences. As a result of the
cognitive apprenticeship approach, student teachers are more likely to be able to transfer their
learning to real-world contexts by bridging theory and practice. The cognitive apprenticeship
model for student teaching is crucial in terms of student teachers’ development and the
optimization of clinical experiences.
Teaching Concerns
Not only are mentor teachers expected to be mentors, coaches, and role models for
student teachers, they must also be able to help their student teachers overcome intense concern
and frustrations they might experience during their internships. According to Fuller, Parsons, and
Watkins (1974) the vast majority of student teachers, as well as, novice teachers experience a
very similar pattern of concerns and frustrations as they navigate and embark upon their teaching
careers. Accordingly, Fuller et al. (1974) developed a teaching concerns model characterized by
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three main stages: (a) pre-teaching: a phase where individuals are primarily concerned with their
own teaching performances and survival in the classroom; (b) early teaching: a phase where
individuals are frequently pre-occupied with varied teaching tasks such as instructional strategies
and teaching-related administrative duties; and (c) late concerns: a phase where individuals begin
to reflect and think about how their teaching decisions impact their students’ learning and
achievement.
This study focused on the pre-teaching stage because these concerns are most often
experienced by student teachers (Fritz & Miller, 2003). For example, student teachers in this
stage experience concerns regarding gaining approval from supervisors, support from
administration, building relationships with other teachers, content knowledge adequacy, and
dealing with discipline issues. In particular, this study examined the perceptions of university
supervisors regarding mentor teachers’ professional development needs in the areas of mentoring
(which included competencies characteristic of the cognitive apprenticeship model and teaching
concerns conceptual model).
Methods
Research Design
The modified-Delphi technique (a mixed methods approach) was implemented in this
study, which consisted of a multi-iterative process aimed at gaining consensus among an expert
panel of business education university supervisors across the nation, as well as, Canada, in
regard to the top three domains in which business education mentor teachers are most and least
prepared to assist in the development of their student teachers. This technique is useful for the
purpose of portraying sources of evidence or constructions which are oftentimes not publicly
revealed, but are areas of shared knowledge (Stitt-Gohdes & Crews, 2004), and for deciding a
consensus opinion in regard to an area which does not lend itself to precise quantification
(Dalkey, Rourke, Lewis & Snyder, 1972; Ludwig, 1994). The Delphi approach enables members
of the panel to openly communicate their individual positions while also converging agreement
among the panelists to permit expert ideas on a topic of interest (Clayton, 1997). The Delphi
method was chosen to allow business education university supervisors the opportunity to assess
their subjective opinions, establish priorities regarding their perceptions of the assets and
professional development needs of mentor teachers, and enable them to seek consensus without
the influence evident in focus group situations.
Panel Selection
A purposive sampling technique was utilized for the recruitment of participants for this
study. The criteria for participant participation in the study consisted of the following: (a) the
university supervisor must have served in a supervisory role for business education student
teachers within the last three years; (b) the university supervisor must be familiar with the topic
of the proposed research; and (c) the university supervisor should have a deep interest and
experience in the topic area. All participants responding to all three rounds earned a $30 gift card
to Amazon.com to show appreciation for their time and effort.
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Participants for this study were recruited from the National Association for Business
Teacher Education (NABTE) database of business education teacher educators. These
individuals were from diverse colleges and universities across the nation and Canada. Each
NABTE member was emailed to recruit to participate in the study. Out of 92 NABTE members,
18 did not meet the criteria to be included in the study, one declined participation, and 42 did not
respond. As such, a total of 31 individuals agreed to participate and completed online surveys for
all three rounds, resulting in a 42% response rate.
Participant Demographics
The ages of the expert panel ranged from 35 to 70 with an average age of 56: 68% were
female and 32% male. The ethnicity of the group was rather monolithic with 30 of the
participants identifying as Caucasian and one Canadian. In terms of degree attainment, 19% hold
Masters’ degrees, 45% have Ed.Ds, and 36% with Ph.D.s. In regard to position rank, one was a
graduate teaching assistant, six held the position as adjuncts, instructors, and lecturers; two were
at the assistant professor level; seven associate professors; 14 were full professors; and one was
emeritus. These individuals taught anywhere from two to 38 years and have mentored from four
to 600 student teachers. The business education university supervisors taught at a variety of
higher education institutions with 52% teaching in small urban areas (2,501-50,000) and 48% in
large urban settings (50,001-2,000,000). Their student teachers taught at a variety of levels from
K-12.
Instrumentation and Data Collection
Online surveys were constructed and distributed, through Survey Monkey, for all three
rounds of data collection. Content validity, the determination of whether the items accurately
represent the intended domain, was established by a panel of eight business teacher educators
prior to distribution of the instruments. Each individual from the panel were asked to appraise
and provide suggestions for revision of the online survey instruments, as well as, offer advice for
the inclusion of critical items which might have been missing from the questionnaires. Then,
appropriate revisions were made to the instruments based on the panel’s recommendations.
Given the nature of the Delphi study, conventional means of determining reliability are not
appropriate (Hughes, 1993). By design, the Delphi technique strives to achieve consistency in
responses by gaining consensus with the items of the questionnaires.
Round One
In round one, respondents were asked a series of demographic questions. Then,
participants were invited to determine the top three domains or competencies they perceived
business education mentor teachers were most and least prepared to assist in the development of
their student teachers, as well as, list recommendations for business education programs to adopt
for the enhancement of preparing mentor teachers to support their student teachers. In addition,
the panel members provided written rationales to justify and explain each competency or domain
chosen. Questions were designed based on the three research questions of this study.
Round Two
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During round two, a second online survey was disseminated based on results of the first
questionnaire. The results of round one were summarized by the researcher and descriptive
statistics such as the mean and frequencies along with a presentation of the respondents’
rationales and comments to support their opinions were provided for the participants to review.
Respondents were then asked to review the statements identified by the first survey that had been
summarized by the researcher. Participants rank ordered statements according to perceived
importance to establish preliminary priorities among items. Areas of agreement and
disagreement from the respondents were identified and reassessments of initial judgments were
encouraged based on the results from round one.
Round Three
The final round presented a final summary of results from round two and then asked the
participants to agree or disagree with each ranking. The objective of the third round was to
provide closure in regard to the research findings. Accordingly, an attempt was made to establish
consensus in terms of the top three areas or competencies in which business education mentor
teachers are frequently most and least prepared to assist in the development of student teachers.
Consensus was determined when 80% of the respondents agreed, since this criterion is
oftentimes used in Delphi studies (Ulschak, 1983).
Findings
Results from Round One
In the round one survey, participants indicated the top three areas in which mentor
teachers are oftentimes most and least prepared to assist their student teachers (see Table 1). In
addition, respondents supported their responses with rationales as to why they selected the top
three competencies. Further, the expert panel articulated initiatives business teacher preparation
programs could implement to assist mentor teachers in developing competencies needed to
mentor student teachers.
Most Prepared (Round One)
In regard to the areas mentor teachers are most prepared to assist their student teachers,
16 (48.4%) of the university supervisors selected classroom management as the most prevalent
issue mentor teachers are able to assist their student teachers. Establishing rapport with students
emerged as the second most prevalent issue, with 12 (38.7%) of the university supervisors
believing mentor teachers are typically most prepared in this area to assist student teachers. And,
teaching-related administrative duties followed as the third most prevalent (35.5%) issue, with 11
individuals from the expert panel selected, in which mentor teachers are able to assist their
student teachers.
Least Prepared (Round One)
In terms of the areas mentor teachers are most frequently least prepared to assist their
student teachers, 16 (51.6%) believed mentor teachers are usually not prepare to help student
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teachers reflect on their own teaching. Knowledge of business education as a profession emerged
as the second most prevalent, with 12 (38.7%) of the university supervisors selected, issue
mentor teachers are not prepared to help their student teachers. The third issue the expert panel
selected was the integration of technology into teaching, with 10 (32.3%) of the university
supervisors in agreement.
Recommendations for Business Teacher Education Programs (Round One)
The expert panel were able to list initiatives business teacher preparation programs could
implement to assist in the development of mentor teachers’ knowledge, skills, and dispositions
needed to optimally perform their duties, roles, and responsibilities effectively. The list, which
was generated in the first round, was then categorized and summarized for the expert panel to
rank in round two.
Table 1
Top Three Areas Mentor Teachers are Most and Least Prepared to Assist in Round One
Most Prepared Least Prepared
Areas
f
M
f
M
Appropriate dispositions
1
3.2
6
19.4
Content knowledge
6
19.4
2
6.5
Effective strategies to engage students
7
22.6
6
19.4
Planning for instruction
8
25.8
7
22.6
Classroom management
16
48.4
2
6.5
Establishing rapport with students
12
38.7
2
6.5
Working with special needs’ students
7
22.6
9
29.0
Technology integration
1
3.2
10
32.3
Assessment
6
19.4
4
12.9
Obtaining instructional resources
7
22.6
4
12.9
Pedagogical knowledge
6
19.4
1
3.2
Pedagogical content knowledge
8
25.8
3
9.7
Knowledge of business education as a profession
1
3.2
12
38.7
Knowledge of effective communication to parents
5
16.1
1
3.2
Teaching-related administrative duties
11
35.5
2
6.5
Organization and time management
5
16.1
4
12.9
Professionalism
2
6.5
8
25.8
Ability to reflect on one’s own teaching
1
3.2
16
51.6
Note: f = frequency; M = mean; n = 31; MT = mentor teacher; ST = student teacher
Results from Round Two
In round two, the researcher summarized the results of round one, as well as, presented
the rationales to the participants. In light of the summary information, respondents were asked to
re-rank the top three areas in which mentor teachers are most and least prepared to assist student
teachers (see Table 2). Further, the expert panel were asked to rank the top three initiatives
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business teacher preparation programs could implement to enhance the preparation of mentor
teachers (see Table 3).
Most Prepared (Round Two)
In the second round, the expert panel were able to reach consensus on one of the top three
areas mentor teachers are oftentimes most prepared to assist their student teachers: classroom
management. Out of 31 respondents, 25 (80.6%) believed classroom management was one of the
top three areas, which increased from only 48.4% in round one. The second most prevalent issue
of establishing rapport with students increased from round one (48.4%) to 18 (58.1%) in
agreement for round two. Similarly, the third most prevalent issue of assisting student teachers
with teaching-related administrative duties increased from round one (35.5%) to 16 (51.6%) in
agreement in round two.
Least Prepared (Round Two)
In terms of the top three least prepared areas in round two, 22 (71.0%) of the participants
indicated that the issue of mentor teachers having the ability to assist student teachers with
reflection on their own teaching should be among the top three areas, which was higher than
round two (51.6%). In addition, 18 (58.1%) of the expert panel selected integration of technology
in teaching as one of the top three least prepared areas, which was higher than round one (32.3%)
and replaced knowledge of business education as a profession in terms of rank. Instead, 15
(48.4%) of the respondents indicated knowledge of business education as a profession in round
two versus 38.7% in round one.
Recommendations for Business Teacher Education Programs (Round Two)
In round two, 21 (67.7%) of the individuals from the expert panel expressed a need to
provide mentor teachers with professional development prior to the student teaching internship
on how to mentor and coach, as well as, delineate clear expectations for mentor teachers.
Second, 11 (35.5%) of the participants believed more interaction was needed with mentor
teachers to provide ongoing support and build stronger relationships. Third, 9 (29.0%) of the
respondents articulated a need to provide materials to help mentor teachers fulfill their roles and
responsibilities.
Table 2
Top Three Areas Mentor Teachers are Most Prepared to Assist for Round Two
Most Prepared Least Prepared
Areas
f
M
f
M
Appropriate dispositions
1
3.2
4
12.9
Content knowledge
8
25.8
0
0.0
Effective strategies to engage students
1
3.2
1
3.2
Planning for instruction
3
9.7
1
3.2
Classroom management
25
80.6
0
0.0
Establishing rapport with students
18
58.1
0
0.0
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Working with special needs’ students
2
6.5
5
16.1
Technology integration
1
3.2
18
58.1
Assessment
3
9.7
3
9.7
Obtaining instructional resources
1
3.2
4
12.9
Pedagogical knowledge
5
16.1
0
0.0
Pedagogical content knowledge
0
0.0
1
3.2
Knowledge of business education as a profession
1
3.2
15
48.4
Knowledge of effective communication to parents
4
12.9
0
0.0
Teaching-related administrative duties
16
51.6
2
6.5
Organization and time management
1
3.2
0
0.0
Professionalism
0
0.0
4
12.9
Ability to reflect on one’s own teaching
2
6.5
22
71.0
Actually being a mentor to the student teacher
1
3.2
13
41.9
Note: n = 31; f = frequency; M = mean; MT = mentor teacher; ST = student teacher
Table 3
Recommendations for Business Teacher Education Programs in Round Two
Programmatic Initiatives
Provide professional development prior to internship on mentoring and expectations
Increase interaction with MT, provide ongoing support, build relationships
Provide materials to help mentor teacher
Encourage mentor teacher to be more explicit with positive and negative feedback
Require that the university supervisor be from business education
Provide one college credit or recertification points for MT’s training participation
Develop student and mentor teacher relationships earlier in the program
Use a pool of approved MTs who have demonstrated excellence
Provide training on a co-teaching model
Have MTs attend on-campus seminars with student teachers during internship
Provide financial support (possibly through purchasing equipment and resources)
Encourage MTs to stick to rules (require lesson plans, STs to make up missed days)
Help MTs understand when, how, how much, to release their classes to STs
Be more selective in choosing placements
Allow student teachers more freedom to take risks
Other
Note: n = 31; f = frequency; M = mean; MT = mentor teacher; ST = student teacher

f
21
11
9
9
8
7
7
5
5
4
2
2
2
1
1
0

M
67.7
35.5
29.0
29.0
25.8
22.6
22.6
16.1
16.1
12.9
6.5
6.5
6.5
3.2
3.2
0.0

Results from Round Three
In round three, the researcher summarized the outcome of round two and presented the
results to the participants to review. In light of the review, the expert panel were asked to agree
or disagree with the final top three items in which mentor teachers are typically prepared and
underprepared (see Table 4). It is important to note that the classroom management issue was not
included in the final round since this item reached consensus in the second round.
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Most Prepared (Round Three)
During the third round, the expert panel were able to come to a consensus on the top three
areas in which their mentor teachers are often most prepared. First, teacher-related administrative
duties emerged as one of the top three areas in which mentor teachers are often most prepared
with 29 (93.5%) of the participants in agreement. Second, establishing rapport was among the
top three areas in which mentor teachers are typically most prepared with 28 (90.3%) of the
university supervisors in agreement. Third, classroom management was among the top three
areas in which mentor teachers tend to be most prepared with 25 respondents (80.6%) agreeing.
However, it is important to note that consensus was established in round two regarding
classroom management. As such, classroom management was not included in the third round for
the participants to select.
Least Prepared (Round Three)
In the third round, the expert panel did not reach consensus on any of the items with
regard to areas mentor teachers tend to be unprepared. The ability to reflect on one’s teaching did
slightly increase from 71.0% in round two to 74.2% (with 23 participants in agreement) in round
three. Technology integration actually decreased slightly from 58.1% in round two to 51.6%
(with 16 in agreement) in round three. Knowledge of the business education profession stayed
stagnant, in comparison to round two, at 48.4% (with 15 in agreement) in round three.
Table 4
Top Three Rankings for Round Three
Competencies
Teacher-related administrative duties
Establishing rapport
Classroom management
Ability to reflect on one’s teaching
Technology integration
Knowledge of business education profession
Note: n = 31; f = frequency; M = mean

Most Prepared Most Unprepared
f
M
f
M
29
93.5
28
90.3
25
80.6
23
74.2
16
51.6
15
48.4

Conclusions and Discussion
The expert panel members were able to establish consensus on the top three areas mentor
teachers are most prepared to assist in the development of their student teachers. First, 25 of the
business education university supervisors agreed (80.6%) mentor teachers are most prepared to
assist their student teachers with classroom management techniques. As one business education
university supervisor from the panel, which I will call Karen, noted in the first round:
Cooperating [mentor] teachers know their students well. They are more accustomed to
dealing with them than are student teachers. Because they have been teaching for years,
they know what works and what doesn't work with their students. They often let the
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student teacher try something that they know won't be successful. They can show the
student teachers the "how-to's" for daily survival.
The finding that mentor teachers are most prepared to assist their student teachers in the
area of classroom management is critically important since a prior study found business
education student teachers to be less self-efficacious in this domain (Fletcher, Mountjoy, &
Bailey, 2011) and business education mentor teachers also believed their student teachers were
not well prepared in the area of classroom management (Fletcher, Mountjoy, & Bailey, 2011b).
Further, the broader teacher education literature has established that classroom management is a
major concern for student teachers (Gal, 2006; Sadler, 2006), novice teachers (Hung & Lockard,
2007; Little & Akin-Little, 2008), as well as, more experienced teachers (Pedota, 2007; Shin &
Koh, 2007).
Second, 29 (93.5%) of the business education university supervisors believed mentor
teachers were most prepared to assist their student teachers with executing teacher-related
administrative duties. The ability of mentor teachers to assist student teachers in the area of
teacher-related administrative duties is encouraging since it is quite difficult to teach, replicate,
and prepare student teachers in this realm outside of the K-12 school setting. This was echoed by
Robert who commented in the round one survey that mentor teachers are “embedded in their
context and could support the student in identifying the skills they needed to develop in that
classroom/school”.
Likewise, 28 (90.3%) of the university supervisors perceived mentor teachers to also be
most prepared to assist student teachers with establishing rapport with their K-12 students. This
finding is quite positive given that empirical evidence supports the hypothesis that a more
supportive classroom environment (e.g., being liked, respected, and valued by the teacher)
promotes students’ positive self-perceptions, which in turn, leads to higher student engagement
in the classroom (Martin & Dowson, 2009; Skinner, Furrer, Marchand, & Kindermann, 2008).
Further, the ability of student teachers to establish rapport with their K-12 students is one major
strategy in having a well-managed classroom.
On the contrary, the expert panel did not reach consensus on the areas in which their
mentor teachers were least prepared. In terms of selecting the areas in which mentor teachers are
typically least prepared, Sandra explained in the first round: “It was extremely difficult to make a
selection because all cooperating teachers selected should possess all of the capabilities listed
and most do.” In addition, these were difficult for some of the university supervisors to select
because some have had little interaction with mentor teachers and are unaware of the day-to-day
events taking place in the classroom. Further, this finding could be an indication that mentor
teachers have individualistic challenges, which may also be indicative of the classroom and
school setting in which they teach.
In terms of recommendations the university supervisors expressed to enhance the
preparedness of mentor teachers, 21 (67.7%) thought business teacher preparation programs
should provide professional development for their mentor teachers prior to student teaching
internships on the topics of mentoring and what is expected of the mentor teachers. For example,
Raymond in the first round emphasized:
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Where possible, I would like to see prospective cooperating [mentor] teachers brought to
the university and given a detailed course on their expectations if they are willing to
work with our students. The better cooperating [mentor] teachers seem to be those who
have had previous student teachers to mentor and guide.
Connection to Conceptual Frameworks
Utilizing the lens of cognitive apprenticeship, the top three areas university supervisors
believed their mentor teachers were most prepared were not related to supporting student
teachers through the process of mentoring, coaching, modeling, and scaffolding experiences. A
high percentage of university supervisors (74.2%) did believe the ability to reflect on one’s
teaching was an area in which mentor teachers were least prepared; however, this domain did not
reach consensus with the expert panel. And, 41% of the university supervisors in round two
perceived mentor teachers to be least prepared in the area of actually being a mentor to their
student teachers, but again the expert panel did not establish consensus. However, business
education university supervisors did indeed articulate the need for business education preparation
programs to provide professional development prior to the internship on how to be a mentor.
Therefore, it is quite plausible that university supervisors do indeed believe mentor teachers need
assistance from higher education teacher preparation programs in fulfilling their roles as mentors
and reflective practitioners, but did not agree this is one of the areas in which their mentor
teachers were least prepared.
In regard to the teaching concerns model, first, university supervisors did agree that
mentor teachers are most prepared to assist their student teachers in the area of classroom
management, which is one of the primary concerns and frustrations of student teachers in the
pre-teaching stage (Fuller et al., 1974). As such, it is quite promising that mentor teachers are
able to enhance the knowledge and skills needed of effective teachers in the domain of managing
the classroom given the level of concern for student teachers in this area. Second, the expert
panel believed mentor teachers are most prepared to assist their student teachers with
establishing rapport with K-12 students, which is highly related to and oftentimes a strategy in
establishing a well managed classroom. Or, it might be related to student teachers’ needs to be
liked by their K-12 students. If this is the case, Fuller et al.’s concerns model indicates student
teachers are most frequently concerned with how well their K-12 students like them in the early
teaching stage, which is characteristic of novice teachers within the first few years of their
teaching careers. Third, managing teaching-related administrative tasks was perceived by the
expert panel as an area in which mentor teachers are typically most prepared to assist their
student teachers. Similar to establishing rapport with students, teachers are oftentimes most
concerned with the issue of managing teaching-related administrative tasks in the early teaching
stage as well, which again is usually prevalent among novice teachers within their first few years
of their careers (Fuller et al., 1974). Although it might be quite useful for student teachers to
better understand how to implement teaching-related administrative tasks and establish rapport
with their K-12 students, which could lead to student teachers who are more prepared during
their first few years of teaching, this also might point to either the need to conduct more research
examining the teaching concerns stages (since this concern is typically prevalent in the first few
years of teaching) or the need for mentor teachers to emphasize more intense concerns of student
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teachers during this phase in their teaching careers. Accordingly, this could signal the need to
educate mentor teachers about Fuller et al.’s teaching concerns model for the purpose of their
understanding of the most prevalent concerns student teachers grapple with during their
internships.
Contribution to Knowledge Base
This study is the first study to examine the perspectives of business education university
supervisors regarding the areas in which mentor teachers are typically most and least prepared to
assist their student teachers, as well as, ways in which business teacher preparation programs can
respond for the purpose of enhancing the preparation of mentor teachers to fulfill their duties,
roles, and responsibilities in developing student teachers. The findings of this study pointed to
specific domains mentor teachers seem to be most prepared to assist from the lens of university
supervisors. And, indicated the divergence of university supervisors’ thoughts regarding mentor
teachers’ knowledge, skills, and dispositions. In addition, this study demonstrated that university
supervisors are neither least or most prepared in the skill of mentoring, but believed this to be a
need for further professional development. Further, the findings of this study revealed that
mentor teachers might be well equipped to deal with some of the intense concerns and
frustrations inherent to most student teachers, but may signal a need for mentor teachers to
become more aware of other common concerns of student teachers in the pre-teaching stage of
Fuller’s conceptual model.
Implications for Research
Given the importance of the student teaching experience for teacher candidates, much
more research is needed in the discipline of business education concerning the triad relationship
and its relationship to business education student teachers’ outcomes such as, self-efficacy,
satisfaction with the internship experience, and commitment to the teaching profession.
Moreover, a conceptual framework is needed to illustrate the possible beneficial components of
the student teaching experience with regard to the triad relationship, as well as, the competencies
and deficiencies of each member of the triad, for the purpose of improving how business
education teacher preparation programs structure and execute the student teaching internship.
This working model might assist researchers in further investigations regarding the student
teaching experience.
REFERENCES
Alger, C., & Kopcha, T. (2009). eSupervision: A technology framework for the 21st century field
experience in teacher education. Issues in Teacher Education, 18(2), 31-46.
Anderson, N., & Radencich, M. (2001). The value of feedback in an early field experience: Peer,
teacher, and supervisor coaching. Action in Teacher Education, 23(3), 66-74.
Bullough, R., & Draper, R. (2004). Making sense of a failed triad: Mentors, university
supervisors, and positioning theory. Journal of Teacher Education, 55(5), 407-420.

©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 68

Clayton, M. (1997). Delphi: A technique to harness expert opinion for critical decisionmaking tasks in education. Educational Psychology, 17(4), 373.
Crasborn, F., Hennissen, P., Brouwer, N., Korthagen, F., & Bergen, T. (2008). Promoting
versatility in mentor teachers’ use of supervisory skills. Teaching and Teacher
Education, 24(3), 499-514.
Crews, T., & Bodenhamer, J. (2009). Preparing student teaching interns: Advice from current
business educators. The Delta Pi Epsilon Journal, 51(1), 43-55.
Delbecq, A. L., Van de Ven, A. H., & Gustafson, D. H. (1975). Group techniques for program
planning. Glenview: Scott Foresman.
Dennen, V.P. & Burner, K. (in press). The cognitive apprenticeship model in educational
practice. In J.M. Spector, M.D. Merrill, M.P. Driscoll & J. van Merrionboer (Eds.)
Handbook of research in educational technology, 3rd Ed. Mahwah, NJ: Erlbaum.
Fives, H., Hamman, D., & Olivarez, A. (2007). Does burnout begin with student teaching?
Analyzing efficacy, burnout, and support during the student-teaching semester. Teaching
and Teacher Education, 23, 916-934.
Fletcher, E., Mountjoy, K., & Bailey, G. (2011). Exploring concerns of business student
teachers. The Delta Pi Epsilon Journal, 53(1), 14-27.
Fletcher, E., Mountjoy, K., & Bailey, G. (2011b). Exploring the preparedness of business
education teacher candidates for their internships: The perspectives of mentor teachers.
International Journal of Adult Vocational Education and Technology 2(4), 28-42.
Fuller, F., Parsons, J., & Watkins, J. (1974, April). Concerns of teachers: Research and
reconceptualization. Paper presented at the Annual Meeting of the American Educational
Research Association, Chicago, IL.
Gal, N. (2006). The role of practicum supervisors in behavior management education. Teaching
and Teacher Education, 22, 377-393.
Gimbert, B., & Nolan, J. (2003). The influence of the professional development school context
on supervisory practice: A university supervisor’s and interns’ perspectives. Journal of
Curriculum and Supervision, 18(4), 353-379.
Grossman, P., Schoenfeld, A., & Lee, C. (2005). Teaching subject matter. In L. DarlingHammond, J. Bransford (Eds.), Preparing Teachers for a Changing World: What
Teachers Should Learn and Be Able to Do (pp. 201-231). San Francisco, CA: JosseyBass.
Hamman, D., Olivarez, A., Lesley, M., Button, K., Chan, Y., Griffith, R., & Elliot, S., (2006).

©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 69

Pedagogical influence of interaction with cooperating teachers on the efficacy beliefs of
student teachers. The Teacher Educator, 42(1), 15-29.
Hung, W. & Lockard, J. (2007). Using an advance organizer guided behavior matrix to support
teachers’ problem solving in classroom behavior management. Journal of Special
Education Technology, 22(1), 21-36.
Kent, S. (2001). Supervision of student teachers: Practices of cooperating teachers prepared in a
clinical supervision course. Journal of Curriculum and Supervision, 16(3), 228-244.
Killian, J., & Wilkins, E. (2009). Characteristics of highly effective cooperating teachers: A
study of their backgrounds and preparation. Action in Teacher Education, 30(4), 67-83.
Little, S. & Akin-Little, A. (2008). Psychology’s contributions to classroom management.
Psychology in the Schools, 45(3), 227-234.
Ludwig, B. (1994). Internationalizing Extension: An exploration of the characteristics evident in
a state university extension system that achieves internationalization. Unpublished
doctoral dissertation, The Ohio State University, Columbus.
Martin, A., & Dowson, M. (2009). Interpersonal relationships, motivation, engagement, and
achievement: Yields for theory, current issues, and educational practice. Review of
Educational Research, 79(1), 327-365.
Pena, C. & Almaguer, I. (2007). Asking the right questions: Online mentoring of student
teachers. International Journal of Instructional Media, 34(1), 105-113.
Pedota, P. (2007). Strategies for effective classroom management in the secondary setting. The
Clearing House, 80(4), 163-166.
Sadler, T. (2006). “I won’t last three weeks”: Preservice science teachers reflect on their studentteaching experiences. Journal of Science Teacher Education, 17, 217-241.
Shin, S. & Koh, M. (2007). A cross-cultural study of teachers’ beliefs and strategies on
classroom behavior management in urban American and Korean school systems.
Education and Urban Society, 39(2), 286-309.
Silva, D., & Dana, N. (2001). Collaborative supervision in the professional development school.
Journal of Curriculum and Instruction, 16(4), 305-321.
Skinner, E., Furrer, C., Marchand, G., Kindermann, T. (2008). Engagement and disaffection in
the classroom: Part of a larger motivational dynamic? Journal of Educational
Psychology, 100(4), 765-781.
Slick, S. (1997). Assessing versus assisting: The supervisor’s role in the complex dynamics of
the student teaching triad. Teaching and Teacher Education, 13(7), 713-726.
©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 70

Steadman, S. (2009). Cycles of confidence: Supporting university supervisors’ recursive
trajectories of development. Teaching & Learning, 23(3), 98-110.
Brown, S., & Steadman, S. (2011). Defining the job of university supervisor: A department-wide
study of university supervisors’ practices. Issues in Teacher Education, 20(1), 51-68.
Stitt-Gohdes, W. L., & Crews, T. B. (2004). The Delphi technique: A research strategy
for career and technical education. Journal of Career and Technical Education. 20(2), 111.
Ulschak, F.L. (1983). Human resource development: The theory and practice of need
assessment. Reston, VA: Reston Publishing Company, Inc. pp. 111-131.
Weaver, D. & Stanulis, R. (1996). Negotiating preparation and practice: Student teaching in the
middle. Journal of Teacher Education, 47(1), 27-36.
Whitney, L., Golez, F., Nagel, G., & Nieto, C. (2002). Listening to voices of practicing teachers
to examine the effectiveness of a teacher education program. Action in Teacher
Education, 23(4), 69-76.

©2012 - Journal of Career and Technical Education, Vol. 27, No. 1, Spring, 2012 – Page 71

Attitudes Toward Mathematics Integration and Related Professional Development Needs
of Outstanding Agricultural Education Instructors
Dr. Ryan Anderson
Iowa State University
ABSTRACT
The purpose of this study was to determine the outstanding agricultural teachers’
attitudes toward mathematics integration and perceived needs regarding academic integration.
Participants of this study were selected by a panel of expert, including teacher educators and
state staff, who frequently visit agricultural education teachers and observe their teaching. The
panel reached a consensus on 26 outstanding agricultural education teachers. An electronic
survey instrument was developed by the researcher. The teachers reported having positive
attitudes toward mathematics integration. The agricultural teachers had indicated that
mathematics is an integral component of agricultural education and the integration of
mathematics is vital; this would indicate that the early-adopters had already entered the
Persuasion stage. The positive attitudes toward mathematics integration had led the
agricultural education teachers to integrate mathematics would indicating that the earlyadopters had also entered the decision stage.
Introduction/Theoretical Base
Agricultural education has been present in public schools since their development in
America. Minnesota was the first state to offer secondary agricultural education with the first
school organized in 1888. Phipps and Osborne (1988) noted that agricultural education has
developed deep philosophical roots, placing a great deal of emphasis on pragmatism. “The
practical application and successful transfer of knowledge, skills, and attitudes into real-world
settings is the goal of instruction” (p. 19). Phipps and Osborne (1988) further acknowledged that
“agricultural education has been cited as an innovative program model for education, in order to
maintain an innovative program, efforts have been made to reshape agricultural education
programs to ensure their continued value, relevance, vitality, and quality” (p. 14).
The need for educational reform surfaced from the National Commission on Excellence
in Education’s (1983) report suggesting that American students are falling behind those in other
nations. As a result of the report, titled A Nation at Risk, high school graduation requirements for
academic subjects increased since 1983 (Barrick, 1992; Campbell, Hombo, & Mazzeo, 2000).
The increased academic requirements have come at the expense of career and technical
education courses (Cetron & Gayle, 1991). Studies have indicated that the increase in academic
coursework has not led to an increase in academic achievement (Clune & White, 1992; Hoffer,
1997). National Assessment of Educational Progress scores for mathematics have been relatively
flat for the past 30 years (Castellano, Stringfield, & Stone, 2002).
At the same time, traditional mathematics instruction has experienced a great deal of
scrutiny. One of the reoccurring themes suggests that in academic programs, students are
lectured to about theories and principles, but are never shown how these theories and principles
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can be applied to real situations (Bottoms & Sharpe, 1996). Researchers have suggested that
mathematics as it is being taught in American schools lacks the real-world “connection” and
“context” needed to be learned and applied effectively (Britton, Huntley, Jacobs, & Weinberg,
1999; Hoachlander, 1999; Parnell, 1995; Resnick & Hall, 1998; Von Secker & Lissitz, 1999).
Mathematics educators have expressed a need to reform mathematics education; one of the
themes that emerged is contextually-based learning (Briner, 1999).
Career and technical education courses have also come under scrutiny. Some researchers
have expressed concern that skills are taught simply by showing a student how to perform an
operation without properly training the student in the theory behind the operation (Parnell, 1996).
Warmbrod (1974) stated that “if vocational education assumed its proper role in American
education that vocational education must be concerned with the student’s intellectual, social, and
cultural development as well as their vocational development” (p. 5). Phipps and Osborne (1988)
praised agricultural education; however, they pointed out that one of the image problems
associated with agricultural education programs is the emphasis placed on the vocational skills.
Warmbrod (1974) indicated that vocational education should be held accountable for
students’ achievement in both academic and vocational skills. Phipps and Osborne (1988) stated
that agricultural education should promote meaningful and practical applications of subject
matters, such as mathematics. The National Research Council (1988) indicated that in order for
secondary agricultural education courses to remain effective, programs must provide a strong
emphasis on traditional academic skills.
The lack of application of the theories and principles taught in the academic classroom
and the lack of theories and principles associated with the skills taught in the career and technical
education courses have left a gap (Parr, 2004). The lack of connection between subject matter in
secondary schools has been widely recognized for a number of years (Glasgow, 1997; NASSP,
1996). This gap between practice and theory must be bridged (Parr, 2004). Warmbrod (1974)
indicated that theories and principles must be linked with the application and practice. According
to a guide for implementing curriculum integration published by The Ohio State University
(Center on Education and Training for Employment, 1998), this bridge could come in the form
of contextualized learning.
Agricultural education has great potential to deliver relevant curriculum that engages
students with hands-on and minds-on learning environments that are rich with real world
applications of mathematics (Shinn et al., 2003). Agricultural education, by the very nature of its
structure and content, can be used to teach information which may be difficult to teach in other
settings (Drawbaugh & Hull, 1971). Phipps and Osborne (1988) linked academic and vocational
education, specifically agricultural education stating that:
Vocational education in agriculture (i.e., agricultural education) is an integral part of
public school education and contributes to the general objectives of education. It
contributes to the development in students of the ability to think and study and in the
ability to solve problems efficiently, which require skill in collecting and interpreting
data (p. 9).
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Agricultural education provides that authentic context in which students can apply the
concepts and skills grounded in mathematics theory (Conroy, Trumbull, & Johnson, 1999). Parr
(2004) found that a math-enhanced agricultural curriculum had a positive effect on student math
performance, while maintaining the vocational skills associated with the curriculum. According
to Bottoms and Sharp (1996), integration of both academic and vocational skills into content
areas such as agricultural education holds great potential for enhancing student learning in
critical academic, technical, and personal areas.
Miller and Vogelzang (1983) found that agricultural instructors in Iowa supported the
inclusion of mathematics concepts in agricultural education. Miller and Gliem (1993a as cited in
Hunnicutt, 1994) found that all teachers in Ohio had positive attitudes toward the integration of
mathematics in their curriculum, but found that nearly half of the agricultural education teachers
studied in Ohio did not coordinate their efforts to integrate mathematics into the agricultural
education curriculum with mathematics teachers. Gliem and Warmbrod (1986, as cited in Shinn,
2003) encouraged agricultural education departments to integrate practical mathematics
applicable to agriculture into the curriculum. Hunnicutt (1994) indicated that agricultural
education instructors in Alabama self-reported that they integrated mathematics into 26-50% of
the units in the agricultural education curriculum. Parr (2004) found mathematically enhanced
agricultural power and technology courses in Oklahoma had a positive effect on student math
performance.
The theoretical perspective that guided the study was the Diffusion of Innovations Theory
developed by Rogers (1995). Rogers’ diffusion theory has been used for many years to describe
innovation diffusion and the adoption or rejection of innovations. Rogers described the five
stages of the innovation-decision process as knowledge, persuasion, decision, implementation,
and re-invention.
Purpose/Objectives
The purpose of this study was to analyze outstanding agricultural education teachers’
attitudes towards mathematics integration. An investigation into the collaboration efforts being
made between the agricultural education and mathematics department was also included. The
study identified the outstanding teacher perceived needs related to mathematics integration and
provided baseline data as the agricultural education instructors in [STATE] increase their
integration of mathematics. The study will result in proposed actions to increase mathematics
integration into agricultural education curriculums. Research objectives directing this study are:
1. Describe the characteristics of outstanding agricultural education instructors who
were nominated by [STATE] agricultural education leaders and the programs in
which these instructors teach.
2. Describe the attitudes of the outstanding agricultural education instructors toward the
integration of mathematics into the agricultural education curriculum.
3. Describe the perceived needs of the outstanding agricultural education instructors
regarding the integration of mathematics into their agricultural education curriculum.
Methods/Procedures
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The participants of this study were selected by a panel of experts, including three
university teacher educators and three state supervisors, who frequently visit agricultural
education teachers and observe them teaching. The panel reviewed the list of teachers nominated
to determine if any teachers have been overlooked or if any should be excluded for various
reasons. All teachers nominated were determined to be outstanding for the study, however some
the nominees included resulted in some in-depth discussions with the nomination panel. The
panel reached a consensus on 26 outstanding agricultural education teachers using the following
criteria: Reputation of being an excellent teacher, knowledgeable of the agricultural education
curriculum in [STATE]; willingness to accept change; provide an in-depth analysis of the
questions related to academic integration; willing to complete the study thoroughly; and able to
communicate effectively through e-mail. The researcher choose outstanding agricultural
education teachers for this study based on the assumption that the outstanding teachers would fall
into the persuasion and decision stages.
An electronic survey instrument was developed by the researcher. The survey instrument
was created based on the review of the literature regarding academic integration into the career
and technical education and agricultural education curricula. Principles of electronic survey
design from Dillman’s (2000) tailored design method were consulted when constructing the
instrument. A field test was administered to a group of 10 Agricultural and Extension Education
pre-service teachers while they were student teaching. Upon completion of the field-tested
instrument, the pre-service teachers were given the opportunity to provide additional suggestions
for improvement of the instrument and report any technical problems to establish face validity.
Reviews of responses indicated that only minor revisions were needed and these changes were
made prior to data collection. The data collected from the field test allowed the researcher to
analyze the reliability of the instrument which yielded a Cronbach’s alpha coefficient of α =
0.868 and a Spearman-Brown coefficient of α = 0.874. However the results from the study
yielded a lower reliability score for both Cronbach’s alpha and Spearman-Brown (0.64 and 0.66
respectively). The change in reliability scores may be due to the fact that the student teachers in
the field study all received prior instruction on academic integration.
Twenty five instruments were completed, resulting in a 96% return rate. The responses
from the online survey were automatically downloaded into a Microsoft Excel worksheet. The
time allotted for data collection was three weeks as recommended by Dillman (2000) and Truell,
Bartlett, and Alexander (2002). The survey data were analyzed using the Statistical Package for
the Social Sciences (SPSS) 13.0 Student Version for Windows. Data associated with research
question were analyzed using descriptive statistics.
Results/Findings
Research objective one was aimed at determining demographic information for the
respondents. The outstanding agricultural education teachers had range of 5 to 34 years of
teaching experience, with a mean of 17 years. However, 44% of the respondents had 5- 10 years
of teaching experience and 44% of the respondents had 20 or more years of experience. The
mean age of the 25 outstanding agricultural education teachers was 40 (SD = 9.08) with a range
of 29 to 59. Caucasians accounted for 96% of the respondents, while there was only one African
American. Fifty-six percent of the respondents were males and 44% were females.
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A bachelor’s degree and master’s degree were the only two levels of education indicated
by the outstanding agricultural education teachers. The findings indicated that 52% had master’s
degrees, while 48% had bachelor’s degrees. All 25 outstanding agricultural teachers had an
endorsement in agricultural education, while three had an endorsement in science and one had an
endorsement in both mathematics and business. Seventeen (68%) of the respondents indicated
holding a Collegiate Professional License while respondents with a Postgraduate Professional
License accounted for the other eight (32%). More then three-fourths of the respondents (76%)
taught at the high school level and 24% taught at the middle school level. Ninety-two percent of
respondents indicated membership in the Virginia Association of Agricultural Educators
(SAAE), the state professional association for agricultural education teachers. The frequencies
and percentages for selected teacher characteristics are listed in Table 1.
Sixty percent of the respondents taught in an urban school, while 40% of the respondents
taught in a rural school. The largest number of departments (n=10, 40%) had two teachers as
indicated by the respondents. The respondents (n=25) reported a range of 62 to 440 students
enrolled in their agricultural education programs with a mean of 188 students (SD= 76.67). Only
three respondents indicated that students receive academic credit outside of agricultural
education for courses completed in that department. Two teachers said that students received a
science elective credit for completing an agricultural education course while one indicated
students receive a forestry credit. A majority (22) indicated that students did not receive any
academic credit for courses taught in their department. Forty percent of the respondents’ schools
utilized the A/B block scheduling system. Schools that used the 4x4 block system made up 28%,
and the seven-period system was reported by 24% of the respondents. The frequencies and
percentages for selected program characteristics are listed in Table 3.
Table 1
Summary of Selected Teacher Characteristics (n=25)
Level of Education

Bachelor's Degree
Master's Degree
Gender
Male
Female
Ethnicity
African American
Caucasian
Grade Level Taught Middle School
High School
Member of VAAE
Yes
No

f
12
13
14
11
1
24
6
19
23
2

%
48
52
56
44
4
96
24
76
92
8

Research objective two was aimed at determining attitudes toward mathematics
integration for the respondents. The maximum range of attitude scores was 1 to 5, with 1
indicating the least favorable attitude and 5 representing the most favorable attitude. The
statement that “agricultural education provides an excellent avenue to teach mathematics”
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yielded the highest mean score of 4.44 (SD=0.51) and “mathematics is an integral component of
agricultural education” was second with a mean score of 4.36 (SD=0.76). The statement
“mathematics integration is not important to the agricultural education curriculum” yielded the
lowest mean of 1.72 (SD=0.84). Note that disagreement with a negative statement indicates a
favorable attitude.
Table 3
Summary of Selected Program Characteristics (n=25)
Location of School
Agricultural Education Teachers on Campus

Type of School Schedule

Urban
Rural
1
2
3
4
7 Period
8 Period
A/B Block
4x4 Block

f
15
10
7
10
6
2
6
2
10
7

%
60
40
28
40
24
8
24
8
40
28

The respondents had negative attitudes toward students’ ability to learn mathematics in
the traditional settings with a mean score of 2.56 (SD=1.00). They also had negative attitudes
toward students not being capable of understanding difficult mathematics concepts used in the
agricultural industry, with a mean score of 2.24 (SD=0.72). The agricultural education teachers’
attitudes toward mathematics integration are included in Table 4.
Table 4
Agricultural Education Teachers Attitudes toward Mathematics Integration
Statements
Agricultural education provides an excellent avenue to teach mathematics
in an applied context.
Mathematics is an integral component of agricultural education.
Students learn mathematics best in applied learning environments.
The curriculum I teach can aid the students with the mathematics section of
the Virginia Standards of Learning.
I believe I should integrate mathematics into my curriculum.
I can integrate more mathematics skills into my agricultural education
curriculum than what I am currently integrating.
Agricultural education is a mathematics-rich content area.
I purposely integrate mathematical concepts into my lessons.
I enjoy linking mathematical concepts to agricultural settings.
Student achievement increases with the integration of mathematics into the

M

SD

4.44 0.51
4.36 0.76
4.28 1.14
4.16 0.62
4.12 0.60
4.04
4.00
3.92
3.79
3.75
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0.54
0.71
0.76
0.83
0.85

agricultural education curriculum.
The Standards of Learning have played a role in the decreasing number of
students enrolled in the agricultural education department.
3.60 1.00
There are adequate curriculum materials available to integrate mathematics
into my curriculum.
3.08 0.91
Students do not want to learn about mathematics in my courses.
2.88 1.04
If I increase the academic rigor of my courses, the students will elect to not
enroll in my courses.
2.76 0.97
Mathematics teachers in my school recognize the value agricultural
education has for teaching mathematics.
2.72 1.02
Students learn mathematics best in a traditional mathematics course.
2.56 1.00
My students are not capable of understanding difficult mathematics
concepts used in the agricultural industry.
2.24 0.72
Mathematics should be taught in the mathematics department not in the
agricultural education department.
1.76 0.72
Mathematics integration is not important to the agricultural education
curriculum.
1.72 0.84
Note. Strongly Disagree = 1, Disagree = 2, Uncertain = 3, Agree = 4, Strongly Agree = 5
The respondents indicated favorable attitudes toward professional development regarding
mathematics integration. The desire to see how other agricultural education teachers have
integrated mathematics yielded the highest mean score of 3.84 (SD=0.55). The statement about
reviewing a curriculum that integrates mathematics into agricultural education yielded the
second highest mean score of 3.80 (SD=0.82). The lowest mean scores were for items related to
the desire to develop a curriculum integrating mathematics (3.00), teaching an applied
mathematics course (3.16), and participating in classes (3.24) or workshops (3.36) related to
mathematics integration. Responses to the need for professional development related to
mathematics integration are summarized in Table 5.
Table 5
Agricultural Education Teachers Needs Regarding Academic Integration
I am interested in how teachers have integrated mathematics into their
agricultural curricula.
I would be interested in reviewing a curriculum for a mathematics
course that is applied to agricultural education.
I have participated in professional development activities related to
academic integration.
I am interested in learning how to teach mathematics in applied
contexts.
I would increase my integration of mathematics if the curriculum
specialists develop more teaching materials that integrate
mathematics into the agricultural education curriculum
I would like to participate in additional workshops related to
mathematics integration.

M

SD

3.84

0.55

3.80

0.82

3.68

0.90

3.68

0.85

3.68

0.90

3.40

0.82
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I would be interested in an in-service workshop on mathematics
integration that would include the mathematics instructors
from my school.
3.36
0.70
I am interested in taking courses on mathematics integration in
agricultural education.
3.24
0.83
I would teach a course focusing on “mathematics applied to
agriculture” if students could receive mathematics credit for
the course?
3.16
1.18
I would be interested in developing a curriculum for a mathematics
course applied to agricultural education.
3.00
1.04
Note. Strongly Disagree = 1, Disagree = 2, Uncertain = 3, Agree = 4, Strongly Agree = 5
Conclusions
The agricultural education teachers in this study had a positive attitude toward the
integration of mathematics. They concur that agricultural education provides an excellent
avenue to teach mathematics and that mathematics is an integral component of agricultural
education. The study was helpful in identifying at what stage the agricultural education teachers
in Virginia were within Rogers (1995) stages of adoption.
The agricultural teachers had indicated that mathematics is an integral component of
agricultural education and the integration of mathematics is vital; this would indicate that the
early-adopters had already entered the Persuasion stage. The positive attitudes toward
mathematics integration had led the agricultural education teachers to integrate mathematics
indicating that the early-adopters had also entered the decision stage. However, the agricultural
educators acknowledged that they could integrate more mathematics into their curriculum
indicating that they had not moved into the re-invention stage at this time.
The agricultural education teachers wanted to see how others have integrated
mathematics and need curriculum that integrates mathematics and utilizes real-life applications
and problem-solving activities. The teachers also indicated that they would increase their level
of mathematics integration if curriculum specialists would develop applicable materials.
Ultimately the Agricultural Education teachers in Virginia are open to academic integration and
more specifically mathematics integration. The outstanding teachers need help in order to be
successful and this can start by identifying teachers who integrate math at the highest levels and
have them serve as peer mentors and/or workshop presenters.
Recommendations for Implementation
The following recommendations are based upon the findings and conclusions of this study.
1. Agricultural educators should develop lessons, skill sheets, and modules that can be
placed on the National Association of Agricultural Educators (NAAE) "Communities
of Practice" website for dissemination to other practitioners throughout the United
States.
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2. The Association of Career and Technical Education (ACTE) should provide more
content specific examples related to all areas within the Agricultural Education
Curriculum utilizing the Math in CTE model.
3. Agricultural education practitioners should continue to emphasize the importance of
academic integration into the agricultural education curriculum to improve student
learning. The Agricultural Education Teacher and/or the CTE department should be
the individuals that take the initiative by taking the first step to work with the math
experts in their school building.
4. Agricultural education practitioners should continue to link academic standards of
learning to each agricultural education competency. Agricultural educators should
take it upon themselves to reinforce the Virginia Standards of Learning or similar
standards in other states to help students connect the principles to real-life
applications.
5. Agricultural education curriculum specialists should continue to develop integrated
learning activities that reinforce the academic theories and principles with agricultural
education applications.
6. State agricultural education leaders should develop workshops that utilize hands-on
activities that integrate academics. The workshops should place the teachers in the
student role. The workshops should be practical, allowing the teachers to take what
they learned in the workshop and implement it into their lessons.
7. Textbook companies that develop teacher education materials need to develop more
materials that emphasize the academic theories and principles that are being
integrated into the agricultural mechanization content; specifically, the materials
should utilize team activities, real-life applications, and revamp current laboratory
activities.
Recommendations for Further Research
The following recommendations are based upon the findings and conclusions of the study.
1. Investigate pre-service teachers’ attitudes and academic problem-solving abilities
before and after completing an agricultural education course that teaches strategies
for academic integration.
2. Investigate the integration of other academic areas such as English, social studies, and
foreign languages into agricultural education.
3. Assess students’ attitudes toward receiving mathematics credit for completing an
agricultural education course that integrates mathematics.
4. Investigate mathematics teachers’ attitudes toward mathematics integration into the
agricultural education curriculum and their attitudes toward collaboration with
agricultural education teachers.
5. Conduct a national needs analysis for professional development of agricultural
education teachers regarding academic integration.
6. Identify the incentives and barriers to academic integration in agricultural education.
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