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The purpose for the work of this study was to understand students’ experiences in 

tech-prep electronics courses and students’ opinions about transferring earned credits-in-

escrow from high school to college. Tech Prep is a federally funded program that partners 

high schools and community and/or technical colleges for the purposes of workforce 

education. 

The study of Tech Prep is important because of the programs ability to provide 

alternative, non traditional, technical career paths for the middle majority, as defined by 

Parnell, of high school students (Beebe and Walleri, 2005).

High school electronics classes that had college articulated agreements via the 

Capital Area Tech Prep Consortium (CATC) of Texas were selected as the research sites 

for this study. The researcher selected electronics courses because of his direct 

experience teaching electronics at the community college and working with high school 

electronics teachers which are members of the CATC. The research participants for this 

study were students, specifically juniors and seniors, who actively participated in high 
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school tech-prep electronics courses that had been articulated to Austin Community 

College’s (ACC’s) Electronics program.  

This study was derived from the researcher’s interest in understanding why more 

electronics Tech Prep students were not taking advantage of college credits-in-escrow 

earned in high school. Theoretically, high school students who have taken at least four 

articulated courses in electronics could potentially transfer up to sixteen credit hours 

toward a certificate or Associates of Applied Science degree in Electronics Technology at 

the local community college. However, less t han two percent of all ACC students that 

enrolled in electronics between the Spring 2000 and Spring 2006 semesters were Tech 

Prep students (Vidal Almanza, personal communication, May 22, 2006). The CATC 

2004 – 2005 annual report also indicated that 4.6% of the forty six Tech Prep students 

that enrolled in ACC during the 2004-2005 school year, or approximately two students, 

were electronics students (CATC Annual Report, 2005). The findings of this study 

presented students’ perceptions about the students experience in high school electronics 

Tech Prep courses and revealed factors that influenced the students’ decisions about 

pursuing the Tech Prep plan beyond high school.
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CHAPTER I

BACKGROUND AND PROBLEM STATEMENT

INTRODUCTION

Several programs have existed with missions to prepare and encourage students to 

transfer from high school to public postsecondary education. Of interest to this study are 

those programs that provide students with the opportunity to earn college credit during 

the high school years. Federally funded transfer programs are geared either toward 

academic or technical/vocational disciplines. The report, Next-Steps - Dual Credit, 

Career Pathways and The Perkins Act showed that the percentage of high school student 

enrollment in college credit granting courses were split between 64%  academic and 36% 

technical/vocational for the 2002-2003 academic school year (Meeder, 2005).

There are multiple examples of programs designed to increase high school student 

participation in college credit courses. An example of a program that has traditionally 

awarded college credit is the Advanced Placement program (AP), which has been in 

place since 1955 (Ewers, 2005). The AP program was created for those high achieving 

students who wished to get a head-start in college by attempting introductory college 

level academic courses such as Biology, Algebra, History, and English.  In fact, there are 

nineteen different subject areas which contain an AP course (Department of Education 

AP Fact Sheet, 2005). Students enrolled in AP courses have the option of taking a test for 

the purpose of earning college credit. AP courses however, have been relegated to top 

achieving high school students, students who are traditionally honor students or have 

relatively high G.P.A. scores. High achieving students would have most likely attended a 
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college or university after high school. Thus, the AP program has allowed high achieving 

students the opportunity to get ahead in college by earning college credit during their 

high school years as opposed to non-high achieving students (Department of Ed. AP Fact 

Sheet, 2005).

The AP program has been around for approximately  50 years and continues to be 

a viable program for qualified students to earn college credit prior to attending college. 

However, the AP program provides an excellent example for supporting the discourses 

found in the landmark book, The Neglected Majority. In this book published in 1985, by 

Dale Parnell, former president of the American Association of Community and Junior 

Colleges criticized the education system for ignoring the middle majority of students with 

regards to college and university success (Beebe & Walleri, 2005). The neglected 

majority, as defined by Parnell, are those students who graduated from high school but 

did not obtain a Baccalaureate degree. Parnell stated that public school educators had 

focused resources mainly on the top and bottom twenty-five percentiles of the student 

population, leaving the middle majority of students to fend for themselves (Beebe &

Walleri, 2005). In fact, the 2003 educational attainment report from the census bureau 

showed that 85% of adults 25 years and over had completed high school. Yet, only 27% 

of these same adults had obtained a baccalaureate degree (Stoops, 2004). This data 

indicated that 58% of adults 25 and over finished high school but did not obtain a 

bachelor’s degree. This large population is what Parnell referred to as the neglected 

majority. Hence, Parnell suggested that educators needed to create Tech Prep programs 

that provide students the opportunity to learn academics through applied curriculum. 
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Tech Prep students can develop the necessary academic and technical skills that can lead 

them to a rewarding technical career (Parnell, 1997). Parnell indicated that not every 

student is inclined to pursue a bachelor’s degree and therefore the education system needs 

to provide alternative paths for post-secondary education and training which the middle 

majority of students could pursue. This call for applied academics spurred the federal 

Tech Prep movement of the 1990s (Prager, 1994). Tech Prep is a federally funded 

program that provides high school students with the opportunity to obtain college credit 

in courses which have been articulated toward a technical program found at a local public 

community or technical college (Waller & Waller, 2004).

Another method for students to obtain college credit is through the dual-credit 

option that has been implemented in many high schools across the nation. A report on 

state dual-enrollment policies stated that 40 out of the 50 states have policies specifying 

dual-enrollment (Karp, Bailey, Hughes & Fermin, 2005). Dual-credit courses allow many 

more high school students to earn college credit. Consequently, AP and Tech Prep

courses fall under the heading of dual credit. However, dual credit courses are not 

necessarily made available to only high achieving students. Dual credit is the umbrella 

name for all courses and/or programs that make college credit opportunities available to 

the majority of the high school student body (Meeder, 2005). In many instances, 

depending on local policy and the type of dual credit program, high school students can 

earn college credit at no cost of college tuition. For example, students do not need to pay 

tuition and fees for college credit earned through articulated Tech-Prep courses in Texas 

(Tech Prep Texas, 2005).  Unlike Tech Prep, generic dual credit courses are not 
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necessarily geared toward a specific program. Students seek approval of dual credit 

courses from their counselors and if approved, the student will attend the course at either 

the high school or college/university campus. (Karp, Bailey, Hughes & Fermin, 2005). 

Students who actually follow the Tech Prep plan to its fruition would most likely obtain a 

certificate or associates degree in their field of interest.  Student completers will have 

gained the skills and education needed to pursue employment in a related technical career 

job (Tech Prep Texas, What is Tech-Prep, 2005). 

GEAR-UP and Upward-Bound, are two other examples of high school programs 

funded through federal grants. These programs were created to provide lower-income 

students with a rigorous curriculum in preparation for college (U.S. Department of 

Education, 2005). Universities tend to be the partner of choice for these programs. In 

some instances these programs allow students to earn college credit while still in high 

school. Gear-Up and Upward Bound programs are coordinated through high school area 

universities. The Gear-Up program began in 1999 (U.S. Department of Education, 2003). 

Gear-Up and Upward Bound prepare students for matriculation into colleges or 

universities in the academic arena. Specifically, Upward Bound targets lower income 

students interested in science and math (U.S. Department of Education, 2005)

The work of this research study will examine the experiences and career decision 

making choices of a select group of high school students enrolled in electronics Tech 

Prep courses. In effect, this research study aims to tell the story of high school students 

enrolled in electronics Tech Prep courses and how the student’s experiences in these 

courses have influenced their decisions about college, careers and life after high school. 
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The researcher purports to examine the student experience of Tech Prep from the 

students’ perspective. Recommendations that improve the student experience and 

students’ opinions about matriculating into college are one of the key outcomes of this 

study. 

High school electronics classes that had college articulated agreements via the 

Capital Area Tech Prep Consortium (CATC) of Texas were selected as the research sites 

for this study. The Capital Area Tech Prep Consortium (CATC) of Texas was the 

consortium that served all of the Tech Prep programs and courses within the greater 

Austin - Texas region consisting of nine counties, an area of 7,553 square miles and a 

population of about 1,316,456. The CATC members included ACC and at least forty-one 

independent school districts that are within the ACC service area (Tech Prep Texas, 

2006).

The researcher selected the electronics program for this study because of his 

direct experience teaching electronics at the community college and working with high 

school electronics teachers that are members of the CATC.  The researcher was an 

Associate Professor of Electronics at Austin Community College (ACC) during the time 

of the study. Hence, the researcher identified four high schools from three districts that 

had been offering ACC articulated electronics courses. These high schools were selected 

as the study sights for the research. Unfortunately, one of the high schools was not able to 

participate due to internal staffing issues. The research participants for this study were 

students, specifically juniors and seniors, who actively participated in high school tech-
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prep electronics courses that had been articulated to Austin Community College’s 

(ACC’s) Electronics program.

The researcher was interested in this study because of his own personal 

experience with high school to college transition patterns in electronics. For example, the 

electronics department of ACC had enrolled about 2,442 students since the Fall 2000

semester. However, only 28 students, between the Spring 2000 and Spring 2006

semesters, were designated as Tech Prep students (Vidal Almanza, personal 

communication, May 22, 2006), (ACC Fact Book, 2006). The CATC 2004 – 2005 annual 

report also indicated that 4.6% of the 46 Tech Prep students that enrolled in ACC during 

the 2004-2005 school year, or approximately two students, were electronics students 

(CATC Annual Report, 2005). Moreover, the CATC annual report showed that there had 

been at least 36 Tech Prep students enrolled in high school electronics courses during the 

same year. 

Hence, the majority of high school students accruing electronics college credits-

in-escrow are not taking full advantage of the Tech Prep model. Most students are 

forgoing the transfer of earned electronics credits toward the community college. The 

researcher was interested to know what students had to say about taking electronics in 

high school and about the educational and career choices they were making as they 

approached the end of their high school years.
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STATEMENT OF THE PROBLEM

The majority of the students enrolled in high school electronics Tech Prep courses 

are not fulfilling one of the main expectations of the Tech Prep model which is high 

school to college matriculation. Students are not choosing to transfer earned credits and 

continue the study of electronics at the local community college. Coincidently, after 

students have been out of high school for 24 months, the Tech Prep credits they earned 

become invalid and can no longer be used (Tech Prep Texas, 2005).

The Tech Prep initiative has garnered much student participation from the public 

school sector across the U.S. over the past 25 years. For example, approximately 2.4 

million students enrolled in Tech Prep courses in the United States during the 2002-2003 

academic school year (U.S. Department of Education OVA, 2005). However, the 

question of whether Tech Prep is achieving its goals of successfully matriculating 

relatively large amounts of students from high school to college is still largely 

unanswered (Bragg, 2002).

Furthermore, studies on the perceptions of Tech Prep have primarily been 

conducted on groups such as; Tech Prep directors and coordinators; administrators of 

secondary and postsecondary institutions; Tech Prep staff members; and high school 

teachers and college faculty (Farmer & Honeycutt, 1999), (McDavid, Boggs & Stumpf, 

2005), (Brown, 2001), (Waller & Waller, 2004). However, perception studies of student 

opinions about the program are lacking.

Hence, the researcher assumed that researching the experiences of a select group 

of students could reveal factors that have influenced students’ decisions about enrolling 
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in college. The strategy behind the Tech Prep model aims to motivate students into 

matriculating from high school to college and complete an associate’s degree or 

certificate in a relevant technical field (Bragg, 2000). Therefore, conducting inquiry about 

the student experience can possibly reveal factors that influence student’s level of 

motivation about pursuing the Tech Prep plan beyond high school and into college. The

purpose of this research effort is to understand the experiences of students enrolled in 

high school electronics Tech Prep courses from the students’ perspectives. Also, the 

researcher is interested to know how these perspectives influence students’ motivation to 

continue the study of electronics at the local community college.

RESEARCH QUESTIONS

The specific problem areas of this study are described by the following research 

questions. What do students enrolled in electronics Tech Prep courses perceive their 

experiences to be with regards to the electronics courses they took?  What are Tech Prep

electronics high schools students’ perceptions about transferring their earned college 

credits to the community college and pursuing a college degree and/or a technical job in 

the electronics field?

SIGNIFICANCE OF THE PROBLEM

The study of Tech Prep is important because of the program’s ability to provide 

alternative, non traditional paths for the middle majority of high school students to obtain 

a college degree and potentially higher income employment. The students that pursue this 
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program toward its end will most likely complete an associate degree or certificate in a 

corresponding technical field. Student completers will have acquired the basic skills 

necessary to obtain an entry level job within the surrounding business and industry 

community.  While the focus of this research effort is not on low-income and ethnic 

minority students, the Tech Prep model could help increase the student success rates of 

participating low-income, and Hispanic and Black students (Stoops, 2004). 

The Tech Prep initiative provides a technical career solution to the state of Texas 

Closing the Gaps by 2015 initiative by offering students an alternative path toward 

postsecondary education. One of the goals of the Closing the Gaps initiative calls for a 

50% increase in degrees awarded and other student success metrics from quality higher 

education programs. Moreover, it is stated that schools and colleges must produce, 

“creative incentives and requirements for seamless student transitions among high 

schools, community and technical colleges, universities and health-related institutions” 

(Texas Higher Education Coordinating Board, 2005, p. 2).

 In addition, the plethora of studies focused on the proliferation of 

technical/vocational high school to college dual credit programs have focused on 

consortium directors/coordinators, administrators, teachers, college faculty perspectives 

and student outcomes data. Studies of student perceptions are lacking. Of interest is the 

exploration of students’ opinions about the Tech Prep program. For example, a study of 

student perceptions can reveal the level of motivation or ambivalence reflected by 

students participating in a dual credit program such as Tech Prep. Moreover, the 
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evaluation of the student experience may identify factors that influence student’s 

decisions about transferring earned Tech Prep credits. 

DEFINITION OF TERMS

• Articulation Agreement – The formal agreement between school districts and 

community or technical colleges whereby the college will accept technical 

courses taught at the high school level as college credit. This credit could be given 

immediately after the course is completed or could be held in escrow.

• Credits in Escrow – Refers to the arrangement between a secondary and post-

secondary institution whereby students receive college credit for high school work 

only if the students complete high school and subsequently enroll in and complete 

additional courses at the college level.

• Consortium – The formal group that is responsible for serving the needs of Tech 

Prep within a service region. Typically made up of one state community or 

technical college and the surrounding school districts. Local business and industry 

serve as technical advisors and board members.

• Dual Credit – Any program or course that allows a student to obtain college credit 

while her or she is still enrolled in high school.

• FY – Academic Fiscal Year

• K-12 – Short hand for public school grade levels Kindergarten through 12th grade.

• Matriculation – The ability of a program or initiative to cause high school 

students to transfer into college after successfully completing high school.



11

• OVA – Office of Vocational and Adult Education of the U.S. Department of 

Education.

• PEIMS Code – The State of Texas identification code that tracks secondary tech-

prep students. 

• Tech Prep – A federally funded program that encourages partnerships between 

state community colleges, high schools and local business and industry for the 

purpose of preparing students for technical vocational careers via secondary and 

postsecondary education articulated programs. 

ASSUMPTIONS

 It is assumed that a relatively high proportion of students enrolled in high school 

articulated career and technical courses are not maximizing the benefits of Tech Prep. 

The assumption is that further student understanding and engagement is needed by all 

parties involved in order to improve the Tech Prep experience of students. The researcher 

assumes that surveying and interviewing the students will provide useful information that 

is more representative of the students’ experience and needs.
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CHAPTER II 

REVIEW OF RELATED LITERATURE

INTRODUCTION

The literature review served to present background information about the Tech 

Prep program as well as other literature related to the research topic. Included, is an 

overview of the policies that enacted Tech Prep. The national Tech Prep participation and 

growth rate that schools have experienced were also presented. The Tech Prep

consortium and region where the study took place was described. A presentation of the -

theory behind the Tech Prep model and how it was intended to work was made. 

Consequently, the potential benefits of Tech Prep were discussed as were some of the 

challenges that Tech Prep has faced. A preview of other perception based studies about 

Tech Prep was summarized. A brief overview of the methodology used for the study was 

included. The researcher presented a brief summary of the findings based on the literature 

review. Lastly, the conclusions and recommendations made by the researcher were 

presented.

Policy Background

The Tech Prep initiative was authorized by the Carl D. Perkins Vocational and 

Technical Education Act of 1990 (Waller, 2003). This piece of legislation is referred to as 

Perkins II, and provided the initial funding for the program (Bragg, 2000). The mission of 

Tech Prep was to spur partnerships between public schools, community & technical 

colleges and the local business and industry for the purpose of increasing college and job 
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opportunities for high school students interested in technical careers (Tech Prep Texas, 

2005). In 1994, the authorization of the School-to-Work Opportunities Act (STWOA) 

further emphasized the role of technical/vocational academics at the public school level 

(Bragg, 2000). Three components of STWOA were “school-based learning”, “work-

based learning” and a “connecting activities component” (North Central Regional 

Educational Laboratory, 2005). 

The Tech Prep program was reauthorized in 1998 by Public Law 105-332 titled, 

Carl D. Perkins Vocational and Applied Technology and Education Amendments of 1998 

(Public Law 105-332, 1998). The reauthorization of Tech Prep has been referred to as 

Perkins III (Bragg, 2000). As stated in the new piece of legislation, “The purpose of this 

Act is to develop more fully the academic, vocational, and technical skills of secondary 

students and post-secondary students who elect to enroll in vocational and technical 

education programs…” (Public Law 105-332, 1998, p.3).  Perkins III further emphasized 

the expansion of States’ activities in Tech Prep.  Hence, the States were asked to build 

upon their previous efforts of providing curricular programs that lead to a student’s 

attainment of an associate degree or certificate that would in turn lead to a relatively 

higher paying technical career. The activities of the States would include increased 

services and activities such as professional development; integration of academic and 

technical & vocational programs; partnerships between secondary and postsecondary 

institutions; flexibility in the providing of services and activities; and dissemination of 

information and national research data (Public Law 105-332, 1998).
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Definitely, each state created and implemented its own policies and procedures 

with regards to Tech Prep programs.  A report from the U.S. Department of Education’s 

Office of Vocational and Adult Education titled, Update to State Dual Enrollment 

Policies, stated that 40 out of the 50 states have some sort of dual-enrollment policies 

governing public secondary and postsecondary institutions (Karp, Bailey, Hughes & 

Fermin, 2005). The report showed that state to state policies vary by factors such as, 

target population, admission requirements, location, course content, tuition and funding. 

Furthermore, the authors of the study mentioned that, “…local interpretations of state 

policy may lead to programs operating differently than state policy intends” (Karp, 

Bailey, Hughes & Fermin, p. 2, 2005).  In Texas, the 76th legislature passed House Bill 

2401, which outlined the policies governing the Tech Prep program in the state. This 

piece of state legislation defined the participant members allowed, the organization 

model, the goals of the consortiums and the outcomes for accountability and assessment 

(Texas Legislature Online, 2005). The Texas Higher Education Coordinating Board 

(THECB) and the Texas Education Agency (TEA) are responsible for approval and 

oversight of Tech Prep articulated programs between state secondary and postsecondary 

institutions.

In addition, the 2004 Bush administration supported the nations drive toward 

career and technology training for jobs of the 21st century. In the 2004 president’s state of 

the union address, George W. Bush stated, “I propose increasing our support for 

America’s fine community colleges…I do so, so they can train workers for the industries 

that are creating the most new jobs” (State of the Union portal page, 2004). 
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On April 5 2004, President Bush spoke from the campus of Piedmont College in 

Charlotte, North Carolina and advocated that additional federal money be appropriated to 

community colleges. President Bush mentioned, “…that was part of the Jobs for the 21st

Century Initiative I outlined. It’s 250 million additional to go to community colleges 

directly to help create partnerships with job providers and the community college systems 

around the country” (Legislative network alert, 2004). Hence, support for academic 

programs that lead toward postsecondary technical education attainment has been 

supported at the federal, state and local level over the past 25 years. The U.S. department 

of education is interested in credit transfer programs from high school to college 

including technical programs because of their potential for reforming education in terms 

of student outcomes and job skill development. A study by the OVA of the U.S. 

Department of Education titled, The High School Initiative, is assessing Tech Prep as a 

viable reform program. Prior to the 1990s, transfer programs from high school to college 

were traditionally regulated to high achieving students. However, since the ratification of 

legislation that funded technical programs in the1990s, educational reform policies aimed 

at matriculating students from high school to college have greatly expanded to include 

the middle majority of students (Lewis, 2005). 

Tech Prep Participation

Participation in Tech Prep, and dual enrollment courses in general, has blossomed 

since the inception of the Carl D. Perkins Acts during the 1990’s. A 2005 presentation 

titled Dual Credit, Career Pathways and the Perkins Act, showed that approximately 

12% of students in the last two years of high school participated in college level courses 
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and about 10% of juniors and seniors enrolled in dual credit programs. Furthermore, of 

the students participating in dual enrollment, 36% were in career and technical education 

courses (Meeder, 2005). The 2005 Report to Congress on State Performance Program 

Year 2002-2003 showed that about 2.4 million students enrolled in Tech Prep programs 

across the U.S. during that time frame. This is a significant increase over the previous 

three fiscal years which reported enrollments of approximately 0.5 million, 1.3 million 

and 1.6 million respectively. Hence, the increase in Tech Prep participation between 

FY2001-2002 to FY2002-2003 was reported to be 86%. However, it was noted that the 

inaccuracies of states in counting Tech Prep students has affected the true numbers 

reported. In all, Tech Prep students made up around 13% of all students enrolled in 

technical vocational courses (U.S. Department of Education OVA, 2005).  It was also 

reported that by the year 1995, approximately 70% of all school districts in the country 

were engaged in Tech Prep to some degree (Bragg, 2000).

In the state of Texas, there were 26 consortiums that facilitated the Tech Prep

programs of the state. The consortiums represent the state’s fifty community college 

districts, four Texas Technical Colleges and 1,151 independent school districts (Waller & 

Waller, 2004). Each consortium is traditionally made up of one community or technical 

college and a number of independent school districts that are typically located within 

each college’s service area. In Texas, the size and nature of each consortium varies as a 

result of the state’s large landscape and challenges in serving both urban and rural 

populations. In 2001, it was reported that in Texas the smallest consortium consisted of 

one college and eight school district members and that this contrasted with the largest 
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consortium which included, “… ten community colleges and over 85 rural, suburban, and 

urban school districts” (Brown, 2001).

These consortiums facilitated the enrollment of 159,946 Tech Prep students 

during the Fall 2004 semester. During this same time period, students could have 

participated in any one of the 947 Associate of Applied Science (AAS) degree programs 

which had been approved by the Texas Higher Education Coordinating Board as Tech 

Prep serving (Tech Prep Texas, 2005). The amount of AAS programs available through 

Tech Prep make up over half of the state’s 1,672 AAS programs, as reported in 2003. 

Moreover, it was stated that, “ Over 64% (739 of 1,151) of the state’s school districts 

with regular public high schools offer over 7,000 Tech Prep options for high school 

students statewide” (Waller & Waller, 2004, p.626).

Capital Area Tech Prep Consortium

The Capital Area Tech Prep Consortium (CATC) is responsible for coordinating 

the tech-prep initiative within the Austin Texas region. The consortium members include 

Austin Community College (ACC) and thirty six school districts which encompass sixty-

one high schools.  During the 2004-2005 academic year there were 4,625 approved 

enrollments and 4,137 approved students in CATC Tech Prep. Of these, 3,916 Tech Prep

student enrollments were recorded for FY2004-2005. However, the enrollments have 

fluctuated randomly between 1,686 and 3,926 over the last eight fiscal years. Part of this 

fluctuation may be a result of the changes in school district participation and the counting 

methods used for identifying Tech Prep students. During the FY2004-2005, students 

could have enrolled in either one of 510 approved courses and/or 15 articulated active 



18

programs. Furthermore, it was found that forty-six students collected credit during 

FY2004-2005 and an additional 125 students attending ACC were eligible of being 

awarded credit held in escrow (CATC Annual Report, 2005).

The Capital Area Tech Prep Consortium is headed by a Tech Prep Executive 

Director that was hired through ACC. As in most consortiums, the college takes the lead 

in facilitating the activities and funding of Tech Prep. Hence, the community college 

hires the directors or coordinators who lead the consortium. The consortium leaders in 

turn are responsible for administering grant funds, marketing the program, nurturing 

partnerships, collecting performance data, assembling the governing council and 

providing oversight (McDavid, Boggs & Stumpf, 2005). The leadership role which 

community colleges have taken in this endeavor is a natural, “Because of their strong 

community links and experiences with occupational and customized training … 

functioning as leaders of partnerships composed of educators and their business, industry, 

and labor partners” as stated by Carrie H. Brown, Project Director of Statewide Tech-

Prep Leadership and Evaluation (Brown, 2001). 

Articulation Agreements & Cost Savings

Clearly, the articulation agreement is one of the prime benefits available to tech-

prep students. This agreement between the secondary and post-secondary institution, 

allows seamless transfer of credits between the technical course, or courses in specific 

disciplines. Therefore, tech-prep students can avoid repetition of courses in college which 

were already taken at high school (Proctor, 2001). Partnering institutions may agree to 

articulate on a course by course basis or seek state-level approval for articulation at the 



19

program level. Program level agreements have often been regarded as 2+2 plans or six-

year plans (Brown, 2001).  Tech-prep students’ educational attainment will most likely be 

at the certificate or associates degree level. However, an associate’s degree within a 

technical discipline does not necessarily inhibit students from obtaining a bachelor’s 

degree. Many community colleges have formed articulation agreements with four-year 

state colleges and/or universities. These agreements allow associate degreed technical 

students to transfer credits toward a relevant bachelor’s degree program offered by a 

four-year college or university. This linking of high schools, community colleges and 

four-year colleges or universities creates a 2+2+2 model. A 2+2 model is a program that 

links the last two years of high school with a subsequent two years at a community 

college. Correspondingly, a 2+2+2 model adds the college level junior and senior 

component of the student’s educational plan (Shimony, Russo, Ciaccio, Sanders, Rimpici 

& Takvorian, 2002). The significance of articulation agreements can be summarized by 

Associate Professor of Higher Education, Wynetta Lee’s statement, “The articulation 

agreements, under ideal circumstances, are a means of standardizing the transfer process 

and theoretically should enhance the chances of movement through the educational 

pipeline (Lee p. 40, 2001).

In essence, articulated courses allow tech-prep students to get a head-start in their 

technical career degree or certificate plan of plan of choice. In addition to getting a head-

start, students can save future funding towards a degree by having taken high school 

articulated courses at no cost. For example, in the state of Texas the average tuition cost 

savings for high school seniors in Tech Prep during the FY2004-2005 school year was 
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approximately $620 per student, for students that completed nine hours. This cost savings 

totaled to a figure of $32,187,693 for 52,253 senior level tech-prep students. Conversely, 

tech-prep seniors of the Capital Area Tech Prep consortium saved an average cost of 

$645 for nine hours of credit, and a total of $1,097,790 for 1,702 Tech Prep seniors 

during FY2004-FY2005 (Tech Prep Texas, 2005). While not every tech-prep senior will 

transfer to college; a savings potential of over $600 can be a significant savings for any 

given student that does transfer to a community or technical college. However, the high 

number of articulation agreements that have proliferated has increased the paperwork, 

counting and tracking functions of the consortiums (Brown, 2001)

New Skills & Employability

Tech-prep student college graduates will have acquired the education and skills 

necessary for them to obtain a relatively high paying job within their field of study. 

Obviously, the amount of pay students earn will vary by discipline, experience and 

education. A report by Susan Sclafani, Assistant Secretary of the Office of Vocational 

and Adult Education to the U.S. Department of Education, showed that male students 

who obtained an associates degree in career technology education earned a 30% higher 

salary than a male student with only a high school diploma. The percentage difference 

between a female with a technical associates degree as compared to a female with a high 

school diploma was 47% in favor of the degreed female. In addition, some two-year 

degreed graduates earn more money than four-year bachelor degree graduates.  The 

report also stated that “…83 percent of workers with associate degrees earn the same as 

workers with bachelor’s degrees” (Sclafani, 2005). Conversely, the jobs of the 21st
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century will require future employees to have skills beyond those obtained in K-12.  The 

need for skilled employees has increased from 20% in 1950 to 65% in 1997. Hence, the 

number of jobs requiring unskilled labor has dropped from about 60% in 1950 to 

approximately 15% in 1997 (Sclafani, 2005).

High School Persistence & Outcomes

Technical programs utilize practical approaches to learning which are not 

typically found in traditional academic courses. In most cases, academic and technical 

curriculum is combined into career programs (Jacobs, 2000). These technical programs 

allow students to practice new knowledge in a career related lab environment.

The benefits of applied technical curriculum has also been resonated by Debra 

Bragg, Professor of Community College Leadership at the University of Illinois 

Champaign and leading researcher of Tech Prep (Bragg, 2000). Bragg stated, “One 

purpose of this alternative approach to instruction is to provide students with a greater 

understanding of how academic and technical content is integrated in modern-day work” 

(Bragg p. 29, 2000). Hence, students are motivated to learn and stay in school because 

they realize the skills and knowledge gained will help them acquire employment in jobs 

that pay higher than minimum wage salaries (Reese, 2005). 

Furthermore, some studies have shown that career and technical education 

programs can help decrease high school drop outs.  A study by the National Research 

Center for Career and Technical Education (NRCCTE) reported that the increase of a 

student’s curriculum in career and technical education decreased the probability of 

dropping out. Essentially, the study found that students that had taken a higher proportion 
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of career and technical courses in high school were less likely to drop out (Stone & 

Alfeld, 2004). Moreover, James Stone and Corinne Alfeld, director and deputy director of 

the NRCCTE, believed that career and technical courses, “…help make school work real 

and engage youth in school” (Stone & Alfeld, 2004).

Thus, enrollment in Tech Prep courses or programs could potentially benefit 

Hispanic and Black students who traditionally dropout from high school at higher rates 

than their White peers. A five year statewide study of 10 – 12th grade student cohorts 

enrolled in Texas public high schools, from 1994 to 1999, examined student outcomes 

between tech-prep and non tech-prep students. The study showed that, “Dropout rates for 

Tech Prep students were consistently lower than the other two groups for all five years, 

beginning with a rate of 1.3% and decreasing to 1.0% in 1998-1999” (Brown, 2000, p. 

10). 

The graduation rate was also higher for the tech-prep students as compared to the 

non-Tech Prep students for each year of the study (Brown, 2000). These data were also 

supported by the results of a survey administered to the National Longitudinal Survey of 

Youth 1997. Accordingly, students who enrolled in career exploration programs had a 

higher tendency to graduate as compared to students who did not (Visher, Bhandari & 

Medrich, 2004). In addition, a report titled, “Tech-Prep: Is it working?”, from the College 

Tech Prep of Texas website showed that Texas Tech Prep students had a higher 

attendance rate, higher graduation rate and lower drop out rate as compared to non-Tech 

Prep students on average for all school years between 1995 and 2005 (College Tech Prep

of Texas, 2006).
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Still, critics of career and technical education suggest that too much emphasis on 

technical curriculum weakens academic content and adversely affects student outcomes 

(Visher, Bhandari & Medrich, 2004). Alternatively, advocates of technology programs 

have stated that applied subjects can still be rigorous even though they use an applied 

approach to teaching (Prager, 1994).

Successful preparation for both postsecondary education and employment 
requires learning the same rigorous English and mathematics content and skills. 
No longer do students planning to go to work after high school need a different 
and less rigorous curriculum than those planning to go to college (Sclafani, 2005, 
p. 7). 
 
A five year study of a New York State Medical Laboratory Tech-Prep model 

statistically compared the performance of a sample of tech-prep students to a non-Tech 

Prep student control group. The data showed that the medical laboratory tech-prep 

student scored significantly higher in English, math and science subjects as compared to 

the non-Tech Prep control group. The greatest gains were in science, followed by English 

and a small gain in math. However, the authors of the report stated that medical 

laboratory students may naturally perform higher in science due to the emphasis of 

science in the curriculum. The study also showed improvement in retention and 

completion rates for the med-tech students (Shimony, Russo, Ciaccio, Sanders, Rimpici 

& Takvorian, 2002). Professor Debra Bragg also suggested that it was essential for Tech 

Prep students to be exposed to “rigorous and engaging learning” (Bragg, 2000, p. 26).

Bragg explained that rigor was necessary because these students are bound to transfer to 

college and are expected to engage in college level work (Bragg, 2000).
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Collaboration & Engagement

One of the benefits that tech-prep consortiums have provided is the collaboration 

and engagement that takes place between high school teachers and college faculty. 

Teachers of tech-prep courses are invited to participate in professional development 

courses along with college faculty. In the report of the New York City’s College Now 

Program, it was stated that the teachers feel honored to be selected for professional 

development (Office of Vocational and Adult Education, 2005). In addition, college 

faculty can visit the high school teachers’ classes for the purpose of distributing 

promotional materials and conducting presentations about college. 

The CATC of Texas offered 11 professional development courses within a two 

week period during September 2004. The CATC training was conducted by 15 college 

faculty members for the 156 teachers that attended (CATC Annual Report, 2005). 

Engagement between high school teachers, directors and college faculty help improve the 

communication and the effectiveness of the program. Engagement activities include; 

visiting each others campuses; participating in workshops; sharing curriculum; 

participating in career fairs; and discussing best practices and opportunities that can lead 

to improved student outcomes (Brown, 2001). For example, model programs such as the 

Tech Prep Youth Apprenticeship Program of Danville High School in Illinois, which won 

the Parnell Tech Prep award in 1998, require constant communication and engagement 

between business, education and students (Roberts, 2000). Furthermore, a comprehensive 

report by the U.S. Department of Education’s OVA investigated five exemplar tech-prep 

programs in five states which included Texas, California, Iowa, Minnesota and New 
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York. In the report, the professional development components of each consortium were 

discussed. The authors of the report stated, “Such widespread collaboration, and its 

potential impact, mirrors the goals of the larger K-16 movement, in which high schools 

and colleges are encouraged to work together to create a seamless education system” 

(Karp, Hughes, Bailey & Fermin, 2005, p. 49)

Counting and Tracking

The identification and tracking of Tech Prep students has been an ongoing issue 

for states and consortiums alike. In Texas, a number code system called a PEIMS code is 

assigned to students enrolled in technical education courses. A PEIMS code of 0 means 

that the student is not enrolled in a career and technology education (CATE) course. A 

PEIMS code of 1 indicates that the student enrolled in a CATE course but does not have 

a coherent sequence of CATE courses scheduled. A PEIMS code of 2, means that the 

student enrolled in a CATE course as part of a coherent sequence of courses but not as 

part of a four-year plan. A student who has a PEIMS code of 3 has enrolled in a CATE 

course that is part of a coherent sequence of CATE courses that are a part of the student’s 

tech-prep four-year plan. A four-year plan is a technical education plan that a student has 

declared to follow (Tech Prep Texas, 2005). One of the problems with the definitional 

codes is that they are subject to interpretation by individual schools (Barnett, 2002).  It is 

probable that any given consortium could standardize the counting and tracking of tech-

prep students within their service area to obtain more uniform and accurate data. 

Unfortunately, variation of recording methods between consortiums has also lead to 

inaccurate reporting at the statewide level (U.S. Department of Education OVA, 2005). 
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Community and technical colleges are also not doing a substantial job of counting Tech 

Prep students.  A survey of two-year college administrators revealed that less that half of 

two-year colleges could accurately report the number of Tech Prep students that had 

matriculated from high school to college (Brown, 2001).

Tech Prep Studies from Other Perspectives

Several research studies on tech-prep perceptions have been conducted on 

educators but not necessarily on students. For example, a survey on tech-prep opinions, 

knowledge and attitudes was administered toward presidents, faculty and staff of North 

Carolina Community Colleges. The data from this study was used to assess perceptions 

about Tech Prep with regards to participation, engagement and opinions from three 

different groups (Farmer & Honeycutt, 1999). The three groups consisted of senior 

administrators, faculty and administrative support staff. The study revealed that ninety 

four percent of the community college presidents acknowledged that their respective 

colleges were involved with Tech Prep. Hence, widespread participation in Tech Prep by 

community colleges was made evident. However, the group’s perceptions about Tech 

Prep’s influence in such things as increased college enrollments, communication about 

the program, student skill development and remedial course reduction, differed 

significantly. For example, as Farmer & Honeycutt (1999) stated, “Several faculty also 

commented that they could not judge the effects of Tech Prep  because they did not know 

who the Tech Prep students were” (p. 723).  Therefore this study revealed that 

administrators, faculty and administrative support staff did not have a good handle on 

Tech Prep’s influence on key college performance metrics.
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Another study conducted in the state of Mississippi focused on analyzing the 

perceptions of Tech Prep coordinators. The researchers of this study were interested in 

the coordinators perceptions about the difficulty of their job responsibilities. The data 

was collected from surveys that were administered to eleven coordinators and three staff 

members of the state of Mississippi (McDavid, Boggs & Stumpf, 2005). The researchers 

of the Mississippi study believed that the amount of time the coordinators had available 

and the amount of sites they had to serve were what made the coordinators job most 

difficult. 

The study found that time and the numbers of sites were not a significant 

determinant of difficulty for the coordinators job functions. Instead, coordinators 

indicated that demands on accountability, professional development and increasing sites 

were difficult challenges. Accountability was an especially significant challenge for 

community colleges. The Mississippi community colleges did not have an automated 

system for tracking Tech Prep students who matriculated from high school (McDavid, 

Boggs & Stumpf, 2005). Thus, the difficulty of community colleges and Tech Prep

leaders to count, track and measure the performance of Tech Prep students was again 

made evident from this study.

In 2001, a survey concerning Tech Prep and school-to-work was distributed to 

eighty-three administrators of technical programs of the fifty-seven state community and 

technical colleges of Texas. Fifty-six out of the eighty- three surveys were returned. This 

study focused on administrator perceptions with regards to Tech Prep participation, 

outreach, tracking and impact on the post-secondary institutions (Brown, 2001). 
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The responses were grouped between two categories which were; significant or 

moderate impact; and minimal or no impact. On average, the data showed that the 

majority of the administrators felt that their college did participate in Tech Prep activities 

at some level. However, there was a correlation between level of participation and 

perceived level of impact. The administrators who believed that Tech Prep significantly 

or moderately impacted the college’s technical programs rated level of participation at a 

higher rate. Consequently, the administrators who believed Tech Prep had minimal to no 

impact on the college’s technical programs rated the level of participation at a much 

lower rate.

The administrators were asked about Tech Prep student recruitment efforts. 

Again, the administrators who perceived Tech Prep significantly or moderately impacted 

their institutions, ranked student recruitment efforts at a high rate than the other group of 

administrators. The recruitment efforts included such things as; “Hired articulation 

coordinator; Used college staff to recruit; Tech Prep description in catalog; Tech Prep

identifier in registration form; Tech Prep staff present during registration; Included Tech 

Prep in advising; Used database of entering Tech Prep students; Recorded articulated 

award; and sent letters about Tech Prep home” (Brown, 2001, p. 59).

The administrators also rated the Tech Prep level of impact on the following 

items; “Increased enrollment; Improved programs; Enhanced articulation; New 

certificates/degrees; Increased work-based learning; Increased business, industry and 

military partnerships; Changed teaching; Provided staff development; and Provided 

funding” (Brown, 2001, p. 60). 
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The items that were rated the highest were “enhanced articulation” which was 

92.6% and “provided staff development” which was 70.4%. There were two additional 

items which were ranked in third place and these were “provided funding” and “increased 

enrollment”, both rated at 55.6% (Brown, 2001). Brown concluded the study by 

emphasizing the importance of communication that now existed between community 

colleges, public schools and business and industry as a result of Tech Prep. This 

conclusion was in-line with the administrators’ perceptions that articulation agreements 

and professional development had the highest impact on their institutions. Hence, these 

two activities require communication between community/technical colleges and public 

secondary schools.

In the state of Texas, an environmental scan study evaluated the opinions of the 

consortium directors, community college technical administrators and secondary school 

administrators about the effectiveness of Tech Prep. Specifically, the focus of the 

research was to identify the different perceptions between the partners on the 

effectiveness of Tech Prep in attaining its goals and objectives. The method of data 

collection was conducted using a survey instrument as well. Survey responses were from 

a representative sample population from all 26 consortium directors, 71 postsecondary 

technical administrators and 300 secondary technical administrators. Response rates for 

all three groups were above 40 percent (Waller & Waller, 2004). 

Of interest were the different opinions between each group. For example, 

regarding the question of Tech Prep purposes, goals and objectives, consortium directors 

returned the highest grade followed by school district administrators and the lowest grade 
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on average was from community college administrators. However, with regards to 

recruitment, consortium directors provided a high grade followed by college 

administrators and the lowest grade was given by school district administrators. 

Clearly, the survey responses revealed differences about the perceptions of Tech 

Preps effectiveness. One key outcome that was resonated was the perception that 

community colleges involvement and commitment in Tech Prep was weak (Waller & 

Waller, 2004). In fact, one of the policy recommendations from this study was that 

community colleges needed to get more fully engaged and in a consistent manner with 

the Tech Prep initiative.

Hence, the majority of studies and research aimed at assessing the perceptions of 

Tech Prep have focused on; tech-prep coordinators and directors; administrators, 

including community and technical college presidents; postsecondary faculty and 

secondary school teachers; and administrative support staff. However, studies on student 

perceptions are lacking, and ignoring the opinions of this population can prevent tech-

prep consortiums from maximizing the effectiveness of their programs. As mentioned by 

Abigail Reynolds, in the article titled The Winning Team – It’s Priceless, “All 

stakeholders – from administrators and teachers to students, advisory board members and 

business-industry representatives – must be involved in the evaluation of Tech Prep’s 

progress” (Reynolds, 2000).

Cognitive Engagement

A team of researchers from the University of Oklahoma’s Department of 

Educational Psychology conducted a research study on 220 participating high school 
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students who had enrolled in English classes. The researchers posited five theoretical 

perspectives to frame their work. The first two are listed as follows:

(1) “Theory and research on cognitive engagement (strategies) influencing achievement.” 

(Greene, Miller, Crowson, Duke & Akey, 2004).

(2) “Theory and research on the impact of self-efficacy, achievement goals and perceived 

instrumentality on cognitive engagement” (Greene, Miller, Crowson, Duke & Akey, 

2004).

The first theory on cognitive engagement is the basis for the second. The theory 

of cognitive engagement basically suggests that the different learning styles that students 

are subjected to will lead to differing learning outcomes. Hence, the theory assumes a 

causal relationship where cognitive engagement drives learning outcomes. If the first 

theory is assumed true, then the second theory becomes of useful interest to the study of 

the students’ perceptions of Tech Prep (Greene, Miller, Crowson, Duke & Akey, 2004).

The second theory suggests that self-efficacy, achievement goals and perceived 

instrumentality are three characteristics that will impact the cognitive learning outcomes 

of students. Moreover, the researchers suggest that it is the students’ own perceptions of 

these motivational factors that drive cognitive engagement.

Firstly, in self-efficacy the students’ own perceptions of their abilities to succeed 

or fail will influence their learning outcomes.  Secondly, achievement goals, as a 

motivational factor, suggest that students’ degree of engagement in learning tasks will 

increase if those tasks are in-line with each of their unique goals. 
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Thirdly, the concept of perceived instrumentality as a motivational factor is 

concerned with students’ perceived future goals. Thus, if a student believes that what he 

or she is learning in class will lead to his or her accomplishment of a future goal, then his 

or her level of motivation in class will increase. Perceived instrumentality, therefore, has 

to do with the utility, practicality and/or applicability of the learning task as perceived by 

the student. As stated by the author’s of the study, “Perceived instrumentality focuses on 

the recognition of the instrumental relationship between one or more current activities 

and the attainment of a personally valued future goal” (Greene, Miller, Crowson, Duke & 

Akey, 2004).

The researcher believes that this third motivational theory, perceived 

instrumentality, is an appropriate theory for framing the study of students’ perceptions of 

Tech Prep. Hence, one of the goals of the Tech Prep program is to make students aware 

about careers in technology for the purpose of motivating them to succeed in high school 

and transfer to college where they can pursue an Associates degree in a relevant technical 

field. Moreover, it is the intent of the Tech Prep model that students perceive that the 

utility and applicability of the Tech Prep curriculum can lead to future goal attainment. 

The concept of perceived instrumentality is grounded in psychological theory of 

motivation. The theoretical model serves as a comparison vehicle for this type of study. 

The researcher will analyze the data and make comparisons to the prescribed theories. 

The researcher will then make conclusions as to what outcomes of the study fit into the 

theoretical model. Furthermore, the researcher may discover new concepts that can lead 

to the creation of a newer model that is more inclusive of Tech Preps unique mission.  



33

CONCLUSIONS AND RECOMMENDATIONS

Tech Prep participation has increased significantly since the 1990s and outcome 

data has shown some positive gains for student participants. However, the experiences of 

students enrolled in Tech Prep courses have not been fully explored.  As stated by Bragg, 

“Very little is known about these proliferating program options or the students who 

participate in them. The outcomes of Tech Prep programs are unclear, making it difficult 

to extrapolate lessons for program improvement” (Bragg, 2002, p. 32). Essentially, 

further research in many areas of Tech Prep are necessary including studies of the overall 

experience and career making decisions of participating students.
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CHAPTER III

METHODOLOGY

INTRODUCTION

This chapter outlines the mixed methods design and approach used in this study. 

The mixed methods design utilized both a qualitative and a quantitative component. It 

was beyond the scope of this research effort to study the experiences and expectations of 

the entire national Tech Prep movement. Instead, this study specifically focused on Tech 

Prep students who have participated in courses that can transfer to the local community 

college’s electronics program in Austin Texas. It is the hope of the researcher that the 

implications of this study can assist Tech Prep leaders such as directors, coordinators, 

high school and college administrators, teachers and professors of similar programs 

across the nation.

The electronics program was chosen because of the researcher’s expertise in 

electronics and interest in students transitioning from high school to college via the Tech 

Prep model. The researcher has experience teaching electronics courses at Austin 

Community College and has built a working relationship with most of the high school 

teachers who are teaching electronics articulated courses via the CATC.  The research 

questions framed the work of this study and helped guide the researcher in his effort to 

make inferences about the high school electronics student experience phenomena.
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RESEARCH QUESTIONS 

(1) What do students enrolled in electronics Tech Prep courses perceive their experiences 

to be with regards to the electronics courses they took?  

(2) What are Tech Prep electronics high schools students’ perceptions about transferring 

their earned college credits to the community college and pursuing a college degree 

and/or a technical job in the electronics field?

RESEARCH DESIGN

The researcher utilized a mixed methods approach. The mixed method 

incorporated both a qualitative and a quantitative component to capture and analyze data. 

The qualitative component was used because of its power to describe social phenomena 

using qualitative techniques. Hence, it is well documented that qualitative research 

strategies have traditionally been used in explaining the unique social experience of 

distinct groups or units (Merriam & Associates, 2002). Furthermore, the researcher used 

a Basic-Interpretive-Qualitative-Study interview approach for capturing, synthesizing and 

interpreting qualitative responses from twelve different students (Merriam & Associates, 

2002).

The quantitative component was used to capture quantified survey-responses from 

the majority of students participating in the study. Hence, quantitative methods can also 

be used in the study of social phenomena whereby responses are coded, analyzed and 

reported using empirical techniques (Trochin, 2001, p. 155). A survey instrument using a 

five-point likert scale was used to capture quantitative responses.
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The mixed method approach was based on two theoretical perspectives, 

constructivism and interpretivism. In constructivism, “…meanings are constructed by 

human beings as they engage with the world they are interpreting” (Crotty, 1998, p. 43). 

Hence, the responses from the students interviewed were constructed from the students’ 

own social and physical interactions that occurred within the electronics courses for 

which they participated in. The students own words are then used to describe their 

experiences and meanings. However, based on the constructivist paradigm, the researcher 

is sensitive to the fact that every student has his or her own unique concept of reality and 

this should be taken into account in the interpretation of the data (Crotty, 1998).

Moreover, the analysis of the quantitative part is based on interpretivism. Unlike 

natural science research that purports to test for causality, interpretivist research allows 

the researcher to be the instrument for the overall study. As a result, the researcher’s 

interpretation of the analysis is used to explain the social phenomena. Hence, 

interpretivist social science is concerned with researching the idiographic, which in this 

case, will be the study of the tech-prep students’ unique perspectives (Crotty, 1998). 

The qualitative data for this study were obtained through the work of a focus 

group and a series of interviews. The focus group was used to create categorical labels, 

called affinities, which described different clusters of similar thoughts (Northcutt & 

McCoy, 2004). The interviews served to capture rich and in-depth information about the 

social phenomena from a select group of 12 individual students. The qualitative data was 

recorded on tape, transcribed and coded similarly as done in grounded theory research 
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and as described by the Interactive Qualitative Analysis (IQA) model (Trochin, 2001, p. 

160).

The purpose of the survey instrument was to capture and quantify student 

perception data. The quantitative data served to provide an empirical view of the social 

phenomena under study. Conversely, the survey instrument was distributed to the greater 

population under study. The survey made it easier to capture and quantify larger amounts 

of data, not easily obtainable with interviews. In addition, the survey instrument adds a 

third leg of rigor to the outcomes of the study.

STUDY GROUP AND SAMPLING TECHNIQUE

The sites for the study were high school classrooms where electronic articulated 

courses were taught via the CATC. The study group consisted of high school students, 

namely juniors and seniors, who participated in these Tech Prep courses during the time 

of the study. Specifically, the researcher identified seven separate courses among four 

high schools with a total of 45 students who were enrolled in electronic Tech Prep

courses during the Spring 2006 semester. Unfortunately, one of the high schools was not 

able to participate. The high school that did not participate had ten students enrolled 

between two electronic Tech Prep courses. This reduced the study site to three high 

schools with a study group total of 35 students enrolled in five electronics courses. Of 

these 35 students, 30 returned signed consent forms agreeing to participate in the study. 

The names of the high schools, teachers and students were not used in the study for 
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confidentiality purposes. The researcher used pseudonyms to describe the different high 

schools, teachers and student participants. 

The researcher purposefully targeted all of the electronics students, 

namely juniors and seniors that participated in the regions electronics Tech Prep courses 

during the Spring 2006 semester for the study. The unit of analysis was high school tech-

prep electronics student perceptions. A table depicting the distribution of the student 

participants by high school and activity is provided in Appendix G.

FOCUS GROUP PROTOCOL

The researcher used elements of the Interactive Qualitative Analysis (IQA), 

developed by Northcutt and McCoy (2004), as the basis for the qualitative research 

methodology. The IQA process required the researcher follow a protocol when 

facilitating the process of inquiry with the focus group. Essentially, the protocol consisted 

of a series of steps that the researcher used to trigger reflection and discussion about the 

phenomena under study. More specifically, issue-statements were used to draw out 

thoughts and discourse related to the research questions. The work of the focus group 

also contributed to the development of the interview questions and survey instrument.

A focus group made up of one class of students was organized for the initial 

brainstorming of ideas about the phenomena under study. The focus group consisted of a 

class of nine juniors and seniors enrolled in the Alternating Current (AC) electronics 

class of Way South High School. Only, one class of Tech Prep student’s was selected for 

the focus group. The students in this class are representative of other students enrolled in 
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electronics Tech Prep courses since they share a common experience and have the same 

level of power distance from each other (Northcutt & McCoy, 2004). Hence, membership 

in the focus group was regulated to students and did not include individuals of greater 

power or influence such as teachers, counselors, consortium coordinators or high school 

administrators. The researcher obtained proper permissions for allowing a focus group 

session with the class. Copies of the site-letters granting the researcher with permission to 

conduct the study at the different high school settings were included in Appendix D. 

The researcher was the facilitator of the focus group. The researcher had pre-

prepared a list of issue statements (open-ended-statements), that were intended to trigger 

thought and open discourse from the student participants (Northcutt & McCoy, 2004). A 

copy of the list of issue statements was provided in Appendix A.

The researcher began by introducing himself to the class of students and provided 

a brief explanation of the research intent. The role of the focus group was clearly made. 

The students were placed at ease and made aware that their responses and identities were 

to be kept confidential. The focus group was made aware that their job was to describe 

their experiences, group those experiences that were common and label them using a 

descriptive name or phrase.

The researcher presented a brief overview of the phenomena under study. The 

purpose of the overview was to invoke the focus group into thinking about the electronics 

Tech Prep phenomena. The researcher then directed the issue statements to the focus 

group and asked that each member summarize their thoughts in writing, on five-inch by 
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eight-inch index cards using a black marker. The students were asked to fill out as many 

cards as they could. 

All of the completed index cards were posted on the walls. The researcher asked 

that each response be clarified. Note cards that had responses that did not fit the study 

were discarded. This is the first of several steps of affinity analysis as described by the 

IQA process (Northcutt & McCoy, 2004). 

During the second step, the students were asked to group the cards by common 

category or theme. This process caused several clusters of cards to be formed. The third 

step required the focus group to name each cluster of cards. The researcher then 

presented the groups of cards to the students again and this time the focus group came up 

with names for each of the groups. These names are called affinities and these affinities 

describe a group of thoughts. Sub-affinity names were developed for each of the 

categories. 

After the affinities were defined, the researcher asked each group member to 

prioritize the affinities by level of importance to the phenomena. Unlike IQA, this study 

did not examine the relationships between each affinity, but instead on the creation of the 

affinities and the students’ perception of which affinities they perceived to be of greatest 

importance in rank order. Hence, each student was asked to rank the affinities in degree 

of importance to the phenomena, the study of electronics. The ranking was completed

individually and quietly on separate sheets of paper.  The researcher then collected the 

ranking scores and compiled them on a table. The researcher then created a composite 
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ranking for the focus group. The affinities and information gathered from the focus group 

were also used to construct the interview questions and the survey instrument.

PERSONAL INTERVIEWS

The researcher interviewed five students from North Central High School, five 

students from North West High School and two students from Way South High School 

for a total of twelve student interviews. These students were selected because they 

volunteered and were not part of the focus group. During the interviews, each student was

asked open ended questions about the electronics experience and about their future 

expectations with regards to the electronics course(s) they took. A copy of the interview 

questions was provided in Appendix B. The intent of the interviews was to draw out 

rhetorical statements that described students’ perceptions about the experiences of the 

electronics Tech Prep courses. The interviewee’s responses also served to further refine 

the descriptions of the affinities and to validate the significance of each affinities 

influence to the electronics Tech Prep phenomena (Nortchutt & McCoy, 2004). 

Essentially, the degree to which the interviewee’s responses correlated to the 

affinity descriptions of the focus group added further rigor to the outcomes of the study. 

In essence, this type of comparative structure is a form of qualitative internal validity as 

exemplified by one of Guba and Lincoln’s categories of validity termed “confirmability”. 

Trochim stated that, “Confirmability refers to the degree to which the results could be 

confirmed or corroborated by others” (Trochim, 2001).
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SURVEY INSTRUMENT

The affinity descriptions from the focus group and the responses from the 

interviews helped the researcher construct the survey instrument. The majority of the 

questions on the survey instrument made references to the affinities.  Each response was 

ranked on a five-point likert scale. The survey was used to capture data from the greater 

sample population and to add a third leg of rigor to the study. A copy of the survey 

instrument is provided in Appendix C.

The survey instrument was distributed to the thirty five high-school electronic 

tech-prep students who participated in the study during the Spring 2006 semester. These 

students were enrolled in at least one electronics Tech Prep courses during the time of the 

study. The researcher collected 30 completed surveys.

RESEARCH PROCESS STEPS

The following are the research steps summarized for this study:

1. Identified Tech Prep classrooms and obtained permission from teacher, 

principal or proper authority for conducting the study in the classroom.

2. Chose group of students from Way South High Schools as the focus group.

3. Focus group generated thoughts and discourses that led to the creation of 

affinities.

4. Focus group members ranked the affinities in order of importance to 

themselves, with regards to the phenomena under study.
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5. Used the affinities from the focus group as a guide to create the interview 

questions.

6. Chose a total of twelve students from three high schools for the personal semi-

structure interviews.

7. Scheduled and conducted interviews with the twelve students.

8. Transcribed the recorded interview data into text files. 

9. Coded interview responses by common themes.

10. Analyzed data for common themes and compared these responses to those of 

the focus group.

11. Used the responses of the interviews and focus group to create a survey 

instrument.

12. Distributed survey instrument to thirty five students participating in Tech Prep

electronics articulated courses.

13. Collected thirty surveys that were complete and accurate.

14. Entered survey data into MS Excel database.

15. Analyzed survey responses and created tables and graphs.

16. Summarized analysis of qualitative and quantitative data in chapter four.

DATA ANALYSIS

Qualitative

The tape-recordings of the interviews were transcribed. The transcriptions of each 

interview were numbered and coded by affinity description. The coding and categorizing 
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is a method used by grounded theory research and by the IQA model. The discourses of 

the responses were analyzed for common patterns or themes. These common quotes, 

derived from all the interview transcripts, were “woven together” into what is defined as 

a “composite quote” (Northcutt & McCoy, 2004). These composite quotes were then 

used as collective descriptions of the affinities, from the perspective of the student 

interviewees, and provided a significant portion of the data needed for the analysis. 

Furthermore, the interview responses provided content-rich information not easily 

obtainable from the survey instrument. 

Quantitative

The information from the survey instruments was compiled in an MS Excel 

database. The data were ranked and tabulated. Graphs of the categories were generated. 

The researcher looked for trends and patterns from the graphs (Babbie, Hallie and Zaino, 

2003). The graphs visually showed the degree of influence of the categorized perceptions 

in proportion to each other. The researcher was then able to see which perceived 

attributes, affinities, about Tech Prep carried the most and least weight in degree of 

importance to the students.

VALIDITY AND TRANSFERABILITY

Academic validity is subscribed to research work that is deemed trustworthy 

(Scheurich, 1997). Various efforts were made to add rigor to the analysis of the study. 

First, the content validity of the survey instrument and interview questions was 

established through the focus group affinity descriptions. Hence, the work of the focus 
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group validated the degree to which the constructs, the interview process and survey 

instrument questions, measured the phenomena the researcher purported to study. As 

stated earlier, this is one of Guba and Lincoln’s definitions of validity which is termed 

“confirmability” (Trochim, 2001, p. 69). This method provides a degree of internal 

validity for this specific study but is not expected to establish external validity. 

Triangulation further strengthens the internal validity of the study. Triangulation 

is established through the use of multiple methods (Trochim, 2001), (Merriam & 

Associates, 2002). This study used a focus group, personal interviews and a survey as the 

research methods. Additionally, both quantitative and qualitative methods for analyzing 

the data were used (Merriam and Associates, 2002). Figure 3.1 illustrates the use of 

triangulation for the purpose of establishing internal validity.

Transferability of the outcomes of the study toward the greater tech-prep 

community is possible. The readers of this study can learn about the Tech Prep

phenomena from the interview responses and outcomes of the data. Readers who have an 

interest or experience working with other Tech Prep communities will decide what parts 

of this study are relevant and applicable to their own unique social environment. Hence, it 

Internal 
Validity

Focus Group

Survey 
Instrument

Personal
Interviews

Figure 3.1 Triangulation for Internal Validity
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is the reader and not the researcher that ultimately decides the degree of transferability or 

generalization to other common groups (Merriam & Associates, 2002).

LIMITATIONS

The focus group members consisted of all male students who were enrolled in the 

same electronics class of Way South High School. Therefore, it can be argued that the 

focus group may be biased and somewhat different from other students participating in 

the study. Hence, these differences may have existed because of the inherent variables 

unique to each student, group, classroom and high school environment. However, this 

study focused on what the students had in common and not in what they had different. 

These differences, though, should be considered when interpreting the outcomes of the 

study.

Clearly, the transferability of the outcomes of this research are somewhat limited 

by the specificity of the study. Also, the relatively small population studied will 

contribute to some external validity threats. (Babbie, Halley and Zaino, 2003). The 

purposeful sampling technique specific to the Austin Central Texas region will also 

influence the study outcomes from the perspectives of geography, state, local policies, 

and culture. The choosing of one program, the electronics program, was important to the

researcher because of the studies potential to help more students successfully matriculate 

into and obtain a certificate or degree from the community college’s electronics program. 

However, the experiences and perceptions of Tech Prep students in fields other than 

electronics may vary.



47

CHAPTER IV 

FINDINGS

INTRODUCTION

In this chapter the findings of the focus group, student interviews, and student 

surveys are presented. The qualitative analysis of the study is presented first.

The focus group activity, affinity generation and affinity ranking is discussed. Then the 

“live voice” of the interviewed students is presented using the “woven quotes” narrative 

approach as suggested by the IQA model (Northcutt & McCoy, 2004).

Secondly, the quantitative analysis procedures are outlined. The researcher 

discussed the survey data, from the raw data table, found in appendix F. Next, the 

statistical methods used to rank the survey responses and corresponding affinities are 

explained. Tables and figures created from the analysis and findings were used for 

illustrative purposes

DESCRIPTION OF FOCUS GROUP ACTIVITY

Students of the Alternating Current (AC) class of Way South High School were 

selected as the focus group for the study. The focus group was made up of nine students; 

four seniors and five juniors. These students had taken at least two semesters of 

electronics at this high school under the Tech Prep program. These students were also 

aware that they could obtain college credit for the electronics courses they had taken. The 

students were instructed as to what their role would be as part of the focus group. The 



48

students were told that they were selected for the study because they were high school 

juniors and seniors who had taken electronics Tech Prep courses. The researcher chose 

this class to be the focus group over other classes because of access and time allotment. 

The teacher of the AC electronics class graciously allowed the researcher the time and 

latitude to conduct the focus group activity during class time over several sessions.  

The focus group members were asked to think about their experiences in the 

electronics courses they had taken. The student members were told that they would be 

asked to describe their experiences in these  courses and that they should write down their 

thoughts on five-inch by eight-inch note-cards. In addition, the student members were 

asked to write down their thoughts about the possibility of transferring their Tech Prep

credits to the local community college in order to continue the study of electronics for a 

future career. Essentially, the focus group was led through a brainstorming exercise 

where by each member’s thoughts were written on note-cards. A copy of the issue 

statements was provided in Appendix A. The students posted the note-cards on the walls 

of the classroom where they could be viewed by all. Then, the students grouped the cards 

by common themes or categories. These groups of cards were then identified with a 

descriptive name or phrase called an affinity. These activities were done in two different 

sessions due to the time constraints of the class.

FOCUS GROUP RESULTS

The focus group came up with nine categories or affinity descriptions. One of the 

affinities titled, Electronics Hands on Projects had three sub-affinities. The affinities 

were separated between the two research questions. The first research question asked 
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about the student experience. The second research question asked about the students’ 

decision to continue the study of electronics via the Tech Prep plan after high school. The 

first five affinities listed, numbers “A through E”, have more to do with the student 

experience. The last four affinities listed, numbers “F through I”, have more to do with 

student expectations after high school. The following outline lists the affinities:

The Student Experience

A. Things we’ve learned
B. Electronics Hands on Projects

B1. Soldering
B2. De-construction
B3. Building Construction Creation

C. Social Skills/Teamwork
D. Reasons Why I took electronics
E. Computer Knowledge Skills

Student Expectations after High School

F. Wish list – things to work on
G. Other Options to Electronics Careers
H. Reasons to pursue electronics
I. Math influence

The affinities, as stated earlier, described a group or cluster of common thoughts or 

constructs that the focus group conjectured. A copy of the focus groups’ written thoughts 

grouped under each affinity can be found in Appendix E.

RANKING OF AFFINITY DESCRIPTIONS

The members of the focus group were then asked to individually rank the 

affinities from one through nine. In other words, the students were asked to rate the 

importance of each affinity to the study of electronics. A ranking of nine indicated the 
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most important affinity and a ranking of one indicated the least important affinity. Each 

student ranked the affinities in order of importance to themselves. The researcher 

collected these rankings, tabulated them and generated a composite ranking for the group. 

The following table, Table 4.0, illustrates the individual ranked scores.

Table 4.0 Affinity Rankings by Students of Focus Group

The mean and mode were found for each of the affinity scores from table 4.0. The 

mean provided an average ranking for each affinity and the mode provided the most 

common ranking for each affinity. The mean and mode were added together and 

produced a new index called, “mean + mode.” This new index was used to create a 

composite ranking for the group. The index, "mean + mode" provided a more inclusive 

indication of the ranking of each affinity by majority as well as by average. Table 4.1
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illustrates the order of the affinities from most important to least important for the focus 

group as a whole.

Table 4.1 Affinities ranked by sum of (Mean + Mode)

To provide further illustration, a bar graph, figure 4.1, of the affinities means and 

modes was created. The bar graph provided a better visual illustration of the overall 

composite ranking of the focus group.

Figure 4.1 Composite order of Affinity Rankings
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The following is a composite system model of the affinities in order of most 

importance to least importance for the focus group.

Figure 4.2 Composite Ranked System Model of Focus Group

DESCRIPTION OF INTERVIEW ACTIVITIES

Interviews were conducted at three different high schools. The high schools were 

North Central High (NCH), North West High (NWH)) and Way South High (WSH). All 

the interviews were conducted during the Spring 2006 semester. The first five students 

interviewed were from NWH. Three of these students were enrolled in the 

Semiconductor Devices course and the other two students were enrolled in the AC 

electronics course. These students had taken between two and three Tech Prep electronics 

courses. There were three seniors and two juniors in this group. The interviews were 

conducted privately in a separate classroom.

The second set of five interviews was conducted at NCH. This group of students 

included four juniors and one senior. The students at NCH had only taken one electronics 
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Tech Prep course which was the Digital Electronics course. The students of NCH were 

part of the engineering academy and primarily took the digital electronics Tech Prep

course because it was part of a packet of courses required of the academy. Consequently, 

the reasons the students of NCH took the tech-prep course were respectively different 

from the students of the other high schools. These differences showed up in the interview 

responses.

The two students interviewed from WSH were seniors. Both of these students had 

taken four electronics Tech Prep courses. Table 4.2, presents a profile of the students that 

were interviewed. Six juniors and six seniors were interviewed. All interviews were tape 

recorded and transcribed into MS Word documents.

Table 4.2 Profile of Students Interviewed
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COMPOSITE INTERVIEW RESPONSES

The composite interview quotes are presented in narrative form and were placed 

under each corresponding affinity. The first sentence, in bold, is an excerpt from one of 

the interviewee’s quotes and was used to introduce the composite quote due to its salient 

and descriptive nature. The second statement, in italics, is a brief description of the 

narrative made by the researcher. The “woven composite quote” is presented next within 

quotation marks and represents the “live voice” of the interviewees (Northcutt & McCoy, 

2004). 

Reasons Why I Took Electronics

Students took electronics for different reasons. One group of students took 

electronics because it appeared fun and interesting. Meanwhile other students simply took 

it by accident or because it was suggested to them. Still, another group of students took 

the course because it just happened to be part of a sequence of courses required for an 

engineering academy. 

It sounded interesting so I decided to take it and then from there I stuck with 

it. A group of students elected to enroll in electronics courses because they were curious 

or thought it would be a fun and an interesting thing to do.  “Well, I just thought, it’s 

kind of interesting, I knew it was going to be kind of challenging for me to get into it and 

I kind of like challenges. So, I decided that I’m going to like use electronics like 

everyday, so I’d be interested to study it, so. Learn how to use them and how other people 

use them in everyday life. Basically, I needed an elective credit and the DC/AC looked 

cool and I became interested in it. Um, it’s something that I’m just really interested in, 
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um. My dad is an electrical engineer. He’s always been teaching me things, you know, 

ever since I was old enough to walk. He’s always been showing me something about 

electronics and how things work, so. When this class came up, you know, its like, “Hey 

this is right up my alley.” And I immediately just jumped on it, took it. . Well, when I 

was a freshmen, I found out, you know, the world was getting more high tech and I 

figured, its something I kind of liked, liked thinking about building robots, stuff that’s 

electronics. And once I started taking electronics I really learned what all electronics was 

about, not just robots. In the first place, it was something I thought would be interesting; 

my dad’s an electrical engineer. I thought it’d be something interesting to look into and 

also I thought it would give me a tech credit, which is required for graduation, which it 

didn’t. Which eventually ended up with me taking computer science and finding out I 

like that, so. It was a fortuitous turn of events in the end, so.”

Mine was kind of a fluke; I thought it was a different class. Many students did 

not plan on taking electronics courses in the first place but many continued taking these 

courses after their interest was peaked. “Uh, Honestly, I don’t know, I just like 

computers, I guess. I just wanted something to do. So I selected it, I don’t know. Yeah, I 

mean, I had an interest, I had wanted to do something with computers. I had talked about 

it for a while, I just saw electronics and I was like, “Oh Hey” Just like that. Well, my 

freshmen year I signed up for golf and, the counselor called me and said you had to play 

in the eighth grade to get in, but we have an electronics course here, and I thought that 

sounded pretty cool. And, got into it, it’s really fun so. And um, went to the district 

contest. I didn’t compete or anything I just stayed in my own, with the instructor but it 
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was fun and I decided to keep doing it. Well, it just sounded interesting. Like, when I 

came through, through ACES; it sounded interesting so I decided to take it and then from 

there I stuck with it. Mine was kind of a fluke; I thought it was a different class. Yeah, I 

thought it was um, an electricity class, there’s another one, and I decided to stay with it 

because it seemed fun. And I’m glad I did because it’s a fun class and very interesting, 

but mine was kind of an accident.”

Um, well it was just part of the engineering academy and so that’s really the 

only reason I was in it. Students took one electronics Tech Prep course called Digital 

Electronics, because it was part of an engineering academy. “Um, I just, because you 

had the four academies and so that was the best one for me because it was the closest to 

me and I also was interested in engineering. And so that’s why I chose it and then the 

more I’ve been it the more I’ve started kind of liking it. Yeah, I’m in the engineering 

academy, so all these courses are, that’s why I transferred over-hear to NCH, to do this. 

Because I’m really interested in engineering and electricity and pursuing that in college.

I transferred from another school actually. My parents are engineers. So, oh, engineering 

academy, they have courses in engineering so I decided I’d follow in my parent’s 

footsteps. For one, my Dad’s an engineer, so he told me; he wanted me to get into the 

academy in the first place. But, I really enjoy it, its fun. I mean you get to build a lot of 

stuff, work with electronics. I mean, mostly how to work any type of circuits. Um, well it 

was just part of the engineering academy and so that’s really the only reason I was in it. 

But now I Kind of like it because um. I found out that I’m actually really good at doing, 

like making circuits and everything, so now it’s more because I think its fun. Uh because, 
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I wanted to do something related to engineering. When I graduate from high school, I 

guess all fields of engineering, be good to have some experience.”

Things We’ve Learned

Students discussed learning technical skills such as circuit analysis, 

troubleshooting and building circuits on breadboards. Breadboards are typically 

rectangular white plastic boards with perforations through them that contact wires. 

Electronics students use breadboards as a base for building and testing circuits.

I’ve learned how to do circuits and simulations, um breadboarding, like I’ve 

learned the different gates and all you do. Many of the students discussed physical 

activities like building and testing.. “Uh, basically, the um the boards, building the 

circuits and learning how it goes together and how it works. I’ve learned how to do 

circuits and simulations, um breadboarding, like I’ve learned the different gates and all 

you do. Wow, I learned how to read a schematic, that, they taught me the first year, I 

couldn’t understand that at all, and color code, how to use the proper equipment right, to 

measure voltage, amps and all that. Learned different ways to handle, serial and parallel 

regulators. I won’t say all that much, because it is a whole lot, but just, whenever I bring 

it out it doesn’t seem like a whole bunch. Pretty much learned what all the stuff in T.V.s 

and stuff like that is, not just a bunch of foreign objects anymore. Like I soldered and 

repair stuff. Mm, well I’ve learned the principles and stuff. I’ve learned how to build 

stuff. On the more practical end I’ve learned how to build little electronic widgets and 

other things and, I can’t really summarize the syllabus for you or anything, but. Most 

things that we’ve learned is mainly having to do with circuits, breadboarding, you know, 
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wiring using all the breadboards, I’m sure you’ve seen them before. We’re using them 

right now, the trainer boxes that we use and basically, that’s what we’ve been doing the 

whole year. Learning how to wire different expressions, Boolean algebra and basically 

those type of things. Well, It’s gotten a little harder this year, so it’s hard to learn this 

year, but like I’ve learned like the basic stuff like, how to measure the voltages and stuff, 

and currents and stuff and I can do it at home to. It’s like, I had to help my dad re-wire 

my aunt’s house, so I could use some of it there, like measure the voltage and stuff and 

connect the wires, and so. And Like this year, I learned a little bit this year. I still have to 

use my notes this year because I’m not so familiar with it. But Like, some of the AC/DC, 

the kids who are taking AC/DC classes I can help them sometime with the stuff that I 

remember. Like the RLC’s and stuff they’re doing now, circuits. But like, I think I really 

did a lot of good stuff. Like the basic circuits we’ve learned and the more advanced 

circuits. I pretty much learned a lot of stuff. Stuff I never knew about or thought I knew 

about.”

Theory, you know, the math formulas, how to break it down by the things, 

you know; the parts of the circuit. Some students talked more about theory and circuit 

analysis. “A lot of, you know, we’re doing a lot of like digital circuits flow with logic 

gates and stuff like that, that I was,  you know something, something new to me that I 

hadn’t really known before. You know my dad taught me a lot of basic concepts, you 

know resistors, and capacitors, and basic current flow and stuff. But really all the digital 

circuitry was something new to me that I found very interesting. Uh, like all the 

resistance and all the, like solid circuit components and worked on how to design circuits 
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and schematics. Yeah, I learned a lot about like the logic gates that are involved in, um, 

simulations and breadboarding and um, just how things run basically. I’ve learned how to 

simulate; I learned some new programs on the computer like Circuit Maker and Multi-

Sym. I’ve learned, pretty much what goes behind in engineering, and we’re doing a 

project today. Uh, a lot of stuff. Um, Learned how to, Uh, I can’t even, all the different 

types of gates, all the type of, started with basic circuitry, started with just like AND and 

OR gates, and how to basically run that. And now were getting into more advanced stuff 

like FLIP FLOPS and Uh, pulsers where it counts by itself, you don’t have to change, 

you know, the inputs and that’s basically it. Theory, you know, the math formulas, how 

to break it down by the things, you know; the parts of the circuit. Put it together and stuff 

like that. You know a lot of them over the NIDA trainers. And um, that’s just basically 

what we did.”

Electronics Hands on Projects

There were three sub-affinities under electronics hands-on projects. These were 

soldering, de-construction and building-construction-creation. Interestingly, comments 

about de-construction did not really come out in the interviews. However, students did 

mention soldering and the building of projects or circuits repeatedly. 

Basically, every time we came over we had a circuit to build, and we got 

started and built it. Students described the building of small circuits for labs. “We’ve 

done a lot, like freshmen year, I was in the intro class and I built little, soldering and stuff 

like that, and built stuff like that, did soldering and stuff, and like flashing lights. And we 

made this one thing called a hidden tormentor; like a beep goes off like every couple of 
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minutes and lasts 50 seconds and you can hide it somewhere and mol people to death. 

And then like the AC class, we just like, Intro was just like an introduction to AC and DC 

class, so that was that, And now like we build labs, like to test capacitors and transistors 

and stuff, learn how they work. Uh, we did soldering last year, and that was really fun, 

and like I said we built a lot of circuits this year like hidden tormentor, just something 

that every 30 seconds it would go off and make a loud piercing noise. We did a lot of 

sound ones and light circuits, those are always very interesting. They grab like, a lot of 

peoples attention. You know you get to see results out of them, instead of a circuit where 

you say, “Man what does it do?” It regulates the voltage through this. It’s just something 

that gets people to really want to be in the class with labs like that. Lets see, Intro to 

electronics we usually made a bunch of little things like hidden tormentors and all that. 

Just, little circuits that made noises or flashes. We found out how to put it together. This 

year we learned about how to use capacitors and inductors and all that stuff and last year 

it was just how to pretty much put things together. Um, I liked the soldering, soldering 

comes easy to me. Uh, well we made this thing; we called it the hidden tormentor. So, 

you might already know how it works. That thing was fun. And like uh…we made a few 

other things that, my sophomore year, he calls it the freshmen class but I was a 

sophomore. Like, we made a space war gun, it’s this little thing, it was kind of 

interesting. It made electrical contact and it made some weird noises, like a siren, those 

were some pretty fun things. Um, we had to make a birthday circuit which displayed our 

birthday. And we had to do all sorts of, like making things light up. Basically, every time 

we came over we had a circuit to build, and we got started and built it.”
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In this course, um, most of the stuff we do is a lot of breadboarding of the 

circuits that we simulate on the computer you know. Several students mentioned 

working on labs that required computer simulations. “We do a lot of things on the 

computer, Testing Circuits, to see if they’re correct or not, if they’re wrong, if 

something’s wrong with them, what was wrong? In this course, um, most of the stuff we 

do is a lot of breadboarding of the circuits that we simulate on the computer you know. 

Which is basically just assignments out of the packet. You know there’s really not a 

whole lot of room for working on my own projects, I just do all that at home.”

Yeah, we’ve done plenty of hands on projects. Some class projects were more 

involved. “Right now we’re working on a robot. Yeah, that’s going to be interesting. It’s 

programmable with hardware and stuff. That’ll be really interesting to put together. Well 

one of the projects that we did was this, we did the uh, our birthday. We designed it and 

with one of the Hex-displays, that can display like digital. Designed so we could uh, like 

whenever it pulsed it would display our birthday. Yeah, we’ve done plenty of hands on 

projects. We did this thing called a birthday circuit, where you take the breadboard and 

you have a seven segment display. And it has uh, it counts from uh, zero to, I think nine, 

zero to nine. Um, kind of like those analog clocks which you may have, maybe on your 

watch or something like that. And what it is, it’s supposed to say your birthday. Like my 

birthday is 12-03-88. So when I wire, if I wire my breadboard correct, well first you do it 

on the simulation, on the computer. If you do it correctly, it’ll say, it will read 12, it will 

read 12,-,03,-,88, and that’s what it’ll read. So if you do it correctly that’s what you 

should have. And then we also had these different expressions where you had to have 
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different on-off conditions. Like for example, we have a; whenever you have your key in 

the ignition, when you open your car door it’ll make that ding, ding sound. We actually 

make projects that uh, represent that certain type of thing. So if you do the Boolean 

Algebra correctly, it’ll, it’ll let you know when the condition is high which is 1, or when 

the condition is low, which is zero and it’ll let you know when the bell should go off and 

when it shouldn’t go off, so. Stuff like that. Like uh, We built a, we made a little “bot”, in 

breadboarding, and built little hands, that just a little IQ testers and power supply. A little 

like infra red thing that walked around and then. I didn’t do this but some other kids they 

built like this big robot. . But um, we also did, um a birthday circuit, which lit up our 

birthday dates, with our um, using our um, sym AND-gates, OR-gates and stuff like that. 

Then we did mostly like breadboards, actually that project’s mine up there. I think that 

was last year we did that, we did inclines and first class levers. It’s really cool and it’s a 

fun project too.”

We built a competition robot to. Some of the students built projects for 

competition. “Um, we, yeah, we did a robot. We had to learn like how to make it like run 

and pick up things. I didn’t really, I was part of that, but I didn’t really go to the 

competition with the group Yeah, we uh, we, the contest we each built a project, at least. 

Altogether projects, one year mine was a clock the other year it was a TV, video 

transmitter. It transmit, you know, audio, video, you know local channels, or things it 

could pick up. It didn’t work, but at least I built it. We uh, built a lot of projects on the 

breadboards, you know, for class daily work. And, we never really tore things down 

except taking apart the stuff once you finished. We built a competition robot to. Yeah that 
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was done during the digital course that was actually last semester. We spent like, that was 

probably a six weeks grade to be graded on like on what we got done. The capital best 

competition yeah, we ended up doing pretty good I think. Yes, I competed sophomore, 

junior and senior year in district and sophomore I didn’t place, junior and senior I was 

second. And so, of course I went on to state contest in Fort Worth. And junior year I got 

fourth place, I didn’t place, um, but this year I got second place in the state. This year it’s 

a digital clock. Just, basically just plug it in and it works. They’re pretty easy, all I do is, 

just make sure you solder it right. Yeah, I probably should have studied more, prepared 

more for one but they’re good. You can get like a scholarship I think. If you do good you 

can go to state, go to nationals and they have certificates that they distribute out at the 

competition, so yeah it’s pretty cool.”

Oh, hands on stuff’s good, it’s a lot, I mean, It’s easier to learn that way than 

with simulations and stuff because. There was a strong indication that students 

preferred the hands-on projects over everything else. “Uh, you know, when you can see 

it and touch it in front of you, I don’t know, it’s easier, yeah. I think the hands on projects 

are better than sitting in class and learning, I guess. I like doing the hands on stuff, it’s a 

little more fun, I guess. And like, you learn it a lot better. I mean, because you learn 

better when you’re having fun, I guess. So, that’s what the hands on do for you.”

Computer Knowledge Skills

Most of the comments about computers surrounded either simulations or the 

building of computers. However, many of the students indicated a lack of computer 

training.



64

Um, we used a lot of electronic simulation software to design and build our 

circuits on the computer before we actually wire them up in real life… Computer 

software is used to simulate the circuits.  “Basically, we just learned an electronics 

program that had ac labs and dc labs and basically, he gives you a circuit, he mainly gives 

you values for current and things for you to figure out and values for everything else. 

Um, well from this course we used two simulation softwares with uh Multi-Sym and 

Circuit maker but using those programs is about it. They had a program open, it test your 

knowledge like DC circuits, AC circuits and you use calculator to calculate certain 

voltages for different parts of it, like resistance, or whatever. And also, then there is one 

that is called troubleshooting. It shows you a circuit, it shows you like, digital multimeter 

and it says what it should equal, and like if it’s wrong you decide what part of it is wrong. 

Like, is this part shorted, this parts out, and you only get to move around the probes so 

many times to check it, you want to get the highest score so you kind of need to know 

what your looking for, first of. You may want to write about that, it’s just really hard; I 

did not get that at all. Um, we used a lot of electronic simulation software to design and 

build our circuits on the computer before we actually wire them up in real life and that’s 

something, really, really useful because you know you can just, point and click and draw 

and it’s a lot faster and you can de-bug all your problems on the computer before, you 

know, blowing a circuit up in real life and, making smoke, and bad stuff like that, so. You 

know that software is really useful. Oh yeah, I learned how to, at first I used to be real 

bad at Multi-Sym, and then as the time progressed I got a lot better at it and I feel like 

I’m a pro at it now. Um, but like we switched actually from Multi-Sym to Circuit- Maker. 
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Personally I like Circuit-Maker better but yeah, these are the main programs we’ve been 

using this year. I think these are the only two actually. And then, for this year we did a lot 

of computer stuff we’ve done um, PC Circuit-Maker, which is the one where you build 

circuits. You build the circuit and then you breadboard them. We also used, uh Multi-

Sym. And that’s what we used to I think maybe a month ago. Multi-Sym, it’s basically 

the same thing as Circuit-Maker except that, uh, I think there’s more flaws in it I guess. 

It’s not as user friendly. We switched back to circuit maker. Uh, that’s basically all we’ve 

used so far. Then we used spreadsheets and stuff like that. Oh, yeah, I think it’s ten times, 

like it’s ten times easier then actually writing it down on a machine, that takes forever to 

do. Because if you’ve done that before, and have test over that, it’s ten times easier just to 

do it on the computer, print out the circuit, breadboard it and be done with it. Instead of 

sitting there, doing a condition, etc., etc.”

Well, I haven’t really learned a lot about computers because we really don’t 

do much with computers… Several students felt they did not learn enough about 

computers. “Um, I never actually took a computer class, like PC repair. We did a few 

labs on computers. I haven’t really taken any computer courses. Well, I haven’t really 

learned a lot about computers because we really don’t do much with computers like the 

DC and AC it’s mainly circuits but he’s got a computer class that I’m taking next year. 

Some, some level of computer skills, its mostly just electronics and stuff like the guts of 

the computer and stuff like that. So we don’t get a lot of programming skills and stuff like 

that. Like we can put em together, I guess. Like I know how to put them together but I 

wouldn’t know how to install the running programs and stuff like that and on the 
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software end but I can take them apart, apart and demolish it. We built some circuits on 

computers and sometimes looked em’ up on the internet, the circuits, but not very much. 

Oh, it’s been mostly hands on like I got basically some electronics skill, I got 

programming when I took my programming class. But um, mostly it’s just the 

electronics. I also learned how to take a closer look at circuits to see if they didn’t work, 

and if they didn’t, to see why and this is a problem solving, so. I guess that relates to 

computers. Yeah, I’ve pretty much learned how to develop, or install software, like 

windows and stuff on computers. I’ve learned how to deal with computers. Insert mother 

boards have or boards they don’t have. I’m not the greatest, like on other software, I just 

pretty much know how to put computers together and install the windows on it.”

Social Skills Teamwork

Students provided diverse answers when it came to social skills and teamwork. 

Some students preferred working in small groups on labs and small projects while others 

preferred to work alone. Also, one class had the opportunity to work in a large group and 

that presented different dynamics.

For this course, it’s kind of like you have to sort of know how to work 

together. Many students realized the benefits of working in teams. “Basically, the first 

day you start to get to know people, like now I’ve been with Ruben, in electronics for two 

years now, in class basically, and we do almost all the labs together. It’s pretty fun, 

whenever you get to work with them. Yes, in this class because it’s a little higher, they 

got rid of all the people that were in there just to goof around pretty much, then there’s 

actually  people that want to learn. And I think that we all, you know it’s a small class so 
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we kind of all grown together, we help each other out more, so I like it more than when 

we had the big class last year. And I work with Julian all the time. Funny thing, we’re the 

only ones who have been in the same class together, so we’ve gotten to know each other. 

Yeah, in this class, like they’re smaller so you work more with other people like me and 

Fabian,  we worked together, like last year, we were in the same AC and DC class, we 

worked together since like then, so when we’re in groups that’s who I work with. That’s 

like where me and Fabian became friends at, so it’s really small and it’s a lot easier to 

talk to people and you don’t like switch groups all the time because there’s so many 

people. Yeah, it’s a lot better than working by yourself, you get stumped you can’t ask 

someone for help. So this way you can say, can you show me how to do this and then 

next time you show them how to do something. For this course, it’s kind of like you have 

to sort of know how to work together. Maybe not for digital electronics but the other 

ones. Because a lot of them are group projects and so you have to like come up with an 

idea. I’d rather, it depends I guess on what I’m doing, but I like working with teams, but I 

like working with others, I just like having a second person, to keep me in line and like 

see how, collaboration and stuff like that. We work together on labs in AC DC, err, DC 

AC all the time, because there’s really only two of us in the classroom, so. And before we 

always paired up, we helped each other learn how use the multimeters and stuff like that. 

We hadn’t had too many group projects but last year we had plenty of group projects. We 

had a, ping pong launching project. A lot of times we work in groups. We work in groups 

all the time. Because a lot of stuff, like we have a couple of guys that can write code, and 
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program for the robots. Some of the guys are better than others so they’ll work and do 

that. And, sometimes we’re just in the back and we’re working on our own thing.”

You have to learn how to work together and share designs. The students of the 

engineering academy had more exposure of working with larger groups. “We were in 

robotics, and so it was just a whole class, and outside people coming in and making a 

robot into kind of  you had to have everyone in on it so you had to learn how to use 

teamwork, and listening to other people and all that. Earlier in the last semester, we had a 

bunch that were teamed up with the robotics club to; It’s still over there, this a, this robot 

that uh, I’m trying to remember the name of the competition but I can’t think of it right 

now, but it was um. Yeah, Capital Best, that’s what it was, we were working with that. 

And that was obviously a very large group. You know there’s a lot of conflicts where you 

know that people had different ideas and couldn’t really agree on one so, it’s really 

essential to get one person to take charge and gather together all the ideas and then let the 

whole group decide as a whole which idea to go with. So you know there was some team 

work there and it’s crucial. You know when you get into real life most engineering 

projects are in groups so it’s an important skill to learn. Since we do, every once in 

awhile, we do like partner projects or group projects, so. You have to learn how to work 

together and share designs. That’s one of the hardest parts. When everybody has like 

conflicting ideas on designs we have to learn how to you know, kind of compromise and 

get it on schedule. Like at the beginning of the year we did this robotics project. And at 

the beginning, everybody, I mean it was like our whole entire class was a group, so yeah, 
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to get, for everybody to agree on one idea, it took awhile, but basically that’s how it 

happened. And I know that kind of stuff happens in the real world.

For this year, we haven’t done too many key projects. Because I guess digital electronics 

is mainly an individual project. But we did have this thing called the Teams. We went to 

competition where they gave us a series of math questions related to engineering. And we 

had to solve them as a team sometimes in groups of six sometimes in groups of fourteen. 

It just depends on, you know your age and what class you’re in, and that. We had this 

stress related project, we had to use this thing right here. And then in IED, my first year 

in high school, we didn’t do too many projects. I actually liked the team projects. 

Because I guess, my dad’s been telling me, when you get into the work field, a lot of 

what you’re going to be doing, your going to be in teams or something. Your boss says, 

this team has to have this done by this time then you have to get together with someone to 

do it. That’s what my thoughts are about teams. Uh, yeah it was fun, especially the 

different ideas that you get when you put them together, I mean its nice, yeah its good 

stuff.”

That’s fine I like, I like, working in groups is cool but a lot of times I want to 

do my own thing. It seemed that there were some students that did not mind working in 

teams but preferred to work alone. “Um, Well I’m kind of independent so it took me 

awhile. But I think its kind of more being able to talk to people and not just do whatever I 

want, but listen to others and find a reasonable thing. Last year there wasn’t a whole lot 

because they had a lot of freshmen, sophomores, that were pretty obnoxious, used to goof 

around and waste materials That’s fine I like, I like, working in groups is cool but a lot of 
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times I want to do my own thing. Uh, not in electronics really. Mostly we do that kind of 

stuff alone. Because sometimes you get in a group where people don’t want to do 

anything. So, like, I like to work by myself but in the right situations a groups could be 

fun. You have the right kind and stuff like that. Um, in this class it’s mostly individual 

work but we do have uh, some things where we get into a group. Well, this year it’s more 

individually. Like me, but like, I guess like, when we’re doing our breadboarding. If we, 

like when we stumble across something, we’ll ask someone, “Oh how do you do this?” 

But most of the time, like, its individual unless you have questions you ask, but its fun to 

see how people do it because you might have a completely different thing from someone 

else, but it works the same, so, it’s kind of cool. Well, we haven’t really done much of 

that in class. But during cool week, the whole internship thing. I worked with this one 

other dude on a uh, at Cadence chip designer sort of place, they make applications for 

chip design. Uh, we worked on a hardware descriptive language code for an elevator 

control chip. I did some of that but that’s not really related to the class itself I guess.”

Math Influence

It appeared that most of the students believed that math was not a major hurdle in 

their study of electronics. Further, some students had taken advanced math courses. 

However, there were a few students who were not as confident about their own math 

skills.

I’ve always really liked math. So, it was just kind of fun for me because I’ve 

always been really good at it, and I like doing math, you know mathematic things.

Many of the students that liked doing math were either very confident in their math skills 
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and/or had taken advanced math courses. “Um, Math for me is easy, I’m in advanced 

math, pre-cal, I like math it is easy for me… knowing the math is good to when it comes 

to electronics. Math, well… I’m really good at math, so…I’d do something; In fact I like 

math and I’m really good at math. I like times and I’m pretty good at electronics so, 

that’s kind of helped me out in my decision. But the math in the class really isn’t really 

that hard. About the worst thing we’ve ever done is Trig. Not too bad at all. Um, it’s 

O.K., I’ve always really liked math. So, it was just kind of fun for me because I’ve 

always been really good at it, and I like doing math, you know mathematic things. So, for 

that I like it. Yeah, it’s very important to me, I’m in a lot of honors AP math courses and 

I’ve always been really interested in math, and I understand its importance, that’s why I 

wish to continue. Um, I guess you could say like if you’re in some advanced math it 

helps out in these classes. But the math that’s necessary for this, it’s more, it’s not really 

more like, like I guess you could say more advanced math. Like, I’m in Calculus. But I 

mean you really don’t really need to apply like really like deep Calculus stuff to it but I 

mean. You need to know, you need to have all the basic fundamentals down to be able to 

work out all the problems that we do. It’s pretty easy. Well math is really, really 

important. You know I’m in, I’m in AP Calculus right now, so some of the stuff I’m 

doing there is not really used right now but I know like my dad being an electrical 

engineer and designing audio circuits and stuff he uses it all the time.”

I’m confident in my math skills, Although, I’m not going to go and like, beat 

out Einstein but I can handle my own. Some students could do the math required of the 

class but did not necessarily like it. “That’s tough, because I seriously don’t like math, I 
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never thought I was very good at it. But you have to use math a whole lot in this. And I 

was thinking I’m not good at math but that seems to be where I can do best with all the 

circuits, I mean I can set them up pretty well, I can measure them, but it’s actually 

figuring out what they are supposed to equal, you have to be able to do, like with me, me 

and Justin we group together, his usually the one that builds it. I test it and write down 

what it should be. But there is a whole lot of math involved, definitely you always, you 

are going to have to do math. You’re going to have to just get to the point where you just 

remember how to do it. You have a, notes to always take them down and use them, it can 

be helpful. The hardest thing to remember is you forget some things. It’s like having to 

remember the formula, like sometimes, they’re so many you take a deep breath and say, 

are we doing this all wrong, is this entire page wrong, allot of math involved. No, not 

really, I didn’t know anything about math, Cause um, I don’t like math if I can’t figure it 

out, I despise it but otherwise its fun. And, but I like to learn math because it helps, you 

know, helps out, you know, figuring out parts of the circuit. And it’s actually not that 

hard, it’s just memorizing formulas and then other then that, just basic math. I’m 

confident in my math skills, Although, I’m not going to go and like, beat out Einstein but 

I can handle my own.”

If somebody doesn’t like math, electronics is not for them. Students realized 

the importance of math in electronics. “Oh boy, electronics, it’s about half math. And as 

you get into college, that would have to just  become even more so because the scale on 

which things are built these days is so small that you can’t really do many hands on labs 

with the modern technology because its little ion-rays and photo-resists. Kind of thing, 
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you just can’t get your hands on those kind of things in college so the math would just 

become a greater and greater portion of that, so. If somebody doesn’t like math, 

electronics is not for them. Um, well it’s kind of weird like how math really does tie into 

electrical things and just engineering in general you kind of have to know the basics like 

calculus and all that. To be able to apply it to what you’re working on, you have to have 

that skill. So it’s really important that you know math and that you’re good at it to really 

be able to do well in engineering. So it’s definitely something useful. As far as in right 

now you know it’s, it’s still very useful for you know calculating current flow and load 

voltage, resistance and stuff like that. Uh yeah but Math is really, really important, it’s 

central to all of electronics. Uh math, I guess math and this class go hand in hand. There’s 

a lot of stuff I do with math in this class. I guess like mostly like, the basic algebra 2, and 

then um, All the stuff we do, has to do with like things like say theorems, like different 

theorems that you could use, its just like, its kind of parallels with this. Oh my god. Well, 

if your not good in math I wouldn’t recommend it because, like the AC, the DC, that’s a 

lot of simple math - adding subtracting but then, when you get on up to like AC and 

Digital you have to start doing all the arc-tangent and all that stuff to find the, cause all 

the phase variances and all that stuff, so it starts getting into a lot of pre-Cal and Calculus 

and Algebra and all that. So if you don’t like math, you probably won’t like this class or 

classes of this sort. It’s good to know math. “
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Reasons to Pursue Electronics

Students were asked to talk about the reasons people should continue to study 

electronics past high school. Some of the students’ responses were more specific about 

their own career plans while other students’ answers were more general in nature.

Well, it’s pretty interesting and you can make good money. Several students 

talked about the field of electronics as a career choice. “Basically, because an electronics 

engineer is what I want to be; I think it’s pretty cool. I find it very interesting. It’s 

something that I’m not going to say it’s easy or anything, but it seems like I kind of get it 

a little bit. I’ve never really had that much problem and when I do, I learn it kind of fast. 

But I never dislike going to class or dislike learning about anything. I always thought it 

was kind of fun and interesting and it seems like a possible future, because its something, 

it’s definitely something to look into. Not like the class I’m taking right now, it’s Art, 

there’s no future in Art. No, I know too many starving artist so I never want to try that 

route. Like a lot of the new stuff is based around electronics, that’s where your going to 

make the money at. That’s why like I want to be a computer engineer or something like 

that, get the skills for it. That’s why I’m taking electronics because my dad told me, like 

electronics is the future and you have a poster that says that, and so, I saw it. I was 

thinking about becoming an electronics engineer or something like that. Well, it’s pretty 

interesting and you can make good money. Money! I mean, I think, I’ve learned a lot 

personally and I think it’s just more to come if you keep on taking on projects or taking 

engineering course. Because I mean I guess, you learn a lot of your basics here and it’s 

like the next step. That’s why I would take it again if I were to take it. But also, it can be 
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difficult, so. If you like it now you’d probably like it later on in life, you take it now, and 

if you want to have a career in it, you might as well take it next year. Well, it’s an 

important career field, you know. People who are interested in it can wind up having a lot 

of fun with it.”

Well its, the world is still growing electronic-wise. The practical end of 

electronics was mentioned and its importance in technology. “I mean, all this stuff that 

we take for granted, our MP3 players and cell phones, computers, everything like that has 

to be designed by people, you know its. You know time goes on it progresses, people get 

older and people leave, you know retire and leave here the industry. So new people have 

to come in and fill that in and you know, you know that’s us. That’s something; you 

know that we have to continue on. So that you have more cool stuff in the future. Well, 

no matter what, I mean, your not going to get away from electronics, obviously so. Any 

skills that you can have in electronics will be good just like, you know, everybody needs 

to know how to work on there car. It just common sense, you know what I mean. You 

don’t want to take your car in to work on all the time, if you can do it yourself, so like. If 

your computer breaks down and you know what you’re doing then you can fix it yourself. 

Or when you get all mad because your motor breaks, it’s just a lose wire, you just fix it 

yourself. Then when people talk about stuff, you don’t look like a retard. They start 

talking about electronic devices and you go, “What?” It makes you more intelligent too, 

so you won’t look stupid. It’s a real live skill. I mean, you may see math, geography, 

those you might use them, you might not; they’re boring. Electronics you use it, because 

maybe because, like at your house, you say, “O.K. I want to hook this up”. But if you 
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didn’t have electronics then you wouldn’t know, “O.K., I got to be careful, not to hook 

this up, whatever.” You use it around your house, you use it if you had a job interview, 

you say, “I have electronics experience” and they’ll call you and it can take you more 

places. Um, it’s just, you know, it’s nice to have. And for people who are really interested 

I think it’s a good, you know, interesting thing to go into. Because, there are so many 

engineers and everything but electrical, at least for me. I can kind of relate to it more and 

it’s more uh, you actually see what you’re doing and like some of the other ones where 

you have to kind of visualize it first so, I think for that kind of reason. Well its, the world 

is still growing electronic-wise. There is still a lot of things we haven’t figured out how to 

do and last year it was. All kinds of ways, all the different electronics aspects you put 

together in one thing and, all that.”

Wish List Things to Work On

Students discussed wanting to experience more practical applications of 

electronics or learning more about computers. Some students wished they had learned 

more, or developed more skills about the basic electronics theories, concepts and/or 

activities covered in class.

Well, like working on computers that’s one thing I definitely wish they 

covered in the class, like I’d hope every class would do it. Students expressed their 

desire to learn more about computers. “I mean actually like, if we actually were able to 

work on the computers and repair them or something like that. I guess I really wish I had 

gone to this computer course, it seemed really interesting, I knew nothing about them; I 

think it would have been really useful. Well, like working on computers that’s one thing I 
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definitely wish they covered in the class, like I’d hope every class would do it. But see, I 

didn’t really know much about electronics until I got in the class. I probably should have 

paid more attention to computer tech, because, there is still more stuff I wanted to learn 

about DOS, and all that, so. Cause we usually bring in like, if you have a computer at 

home that doesn’t work or a friend who has one that doesn’t work. We bring it to school, 

we work on it. Our teacher helps us.”

So it might have been a little bit nicer to actually learn about things you do 

around the house that require things like that. The desire to work on more practical 

applications was echoed. “Maybe all basic appliances like, just learning the basics. See 

like the basic things that could be wrong just in case so you could fix it. Not super hard 

because that would take a lot more time. Or if you have any other electronic device you 

can bring it in and we sometimes do. Actually fixing things, real things, and we also put 

together circuits he gives us. Um, not really, probably more, I guess, home related. This 

stuff is just kind of like basic things like counting up and stuff. So it might have been a 

little bit nicer to actually learn about things you do around the house that require things 

like that. I wish , you know the one thing I wished in this class is that there’ be a lot more, 

you know its, you know the actual building and actual hands on circuits that we’re doing, 

you know it just like makes like an LED flash or something in order to illustrate the basic 

concepts. I wish it be something more actually, that you could apply to something, 

instead of just something that flashes a light, you know it’s like, “Oh Yay, a light”. Right 

now, the other class is building robots; wish I could do that because that seems really 

cool. Robotics and stuff you’re doing now, yeah. Um, I don’t know, I never really 
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thought about it. It’d be fun to like, I guess like build like, I don’t know, something 

electronic I guess, learn how like cell phones are made or something like that. We 

actually had a day, where we looked at how things are made, and its like, “Wow!” we 

could learn how to do that. That’s about it.”

Yeah but uh, we could have gone in more depth in some of the stuff that we 

talked about. The desire of students to learn more about the basic topics covered in class 

were discussed. “Uh, I’d like to do more soldering, solder more circuits like that, because 

I really had fun doing that. It seemed I really gained stuff out of it. Right now, mostly 

we’re just testing the circuits to see if they even work, we’re just doing labs. I liked that 

more last year. I wish we gotten into digital sooner. You know, sort of kept the class 

moving at a faster pace. But you sort of have to go with the case of the slowest member 

of the group in this kind of thing, so. And plus it was the fact that we have two classes in 

one sort of. That was difficult, and I think Mr. Bell handled that well. Um, I actually, 

Yeah, I would like to get, go a little bit deeper into like a, a program with more advanced 

circuits, like stuff that a, I mean I don’t know if it’s feasible, or even if we could do it in 

one year. But, like I mean types of, I don’t know, calculators or something like that. 

Something, anything else, I can’t really; we’ve done a lot this year. Yeah but uh, we 

could have gone in more depth in some of the stuff that we talked about. Like a lot of the 

stuff I still don’t understand like the logic circuits and the Nand Gates and all that. I don’t 

understand a lot of that. I can do like the, what is it, board thing, truth tables, but the 

circuit becomes to complicated after that, there hard. Like the Boolean expressions or 

whatever you call them. I don’t understand a lot of that either. We just kind of jump 
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around in what we do. Well, I guess I wish, the students had trained through the 

troubleshooting part because the state contest there is a section there where you have to 

troubleshoot a circuit on the NIDA trainer. And that part is actually sold separately, so 

it’s not like part of NIDA or the manual. And He actually has to go to the seminar and 

learn how to use it. And that’s why we couldn’t train on that, everything else, um is fun.”

Other Options to Electronics Careers

Students then were asked to talk about their plans after high school. Some 

mentioned that they had other options available to them besides continuing the study of 

electronics. Other students weren’t sure what they were going to do.

Right now, I haven’t really thought of a job that can put those two together, 

so. Students talked about different types of career jobs they had considered. “Thought of 

plumbing, it’s a pretty interesting job. I learned how to do in C lab, that’s after school. 

Basically, well, work with my dad, possibly be in commercial, I helped out in, may not 

be too bad. You can be like be a repair man, repair appliances and stuff like that. Its, 

electronics is like in everything, There’s electronics in cars. So, you could learn how to 

work on electronics in cars, stuff like that. I like, like American Sign Language, 

interpreting, that kind of stuff, that’s something I’d like to do. I know of like kids that 

kind of stuff, like if I did sign language I might do like Def Ed. Where I could help kids 

like for the teachers that don’t know sign language and all that kind of stuff. Actually, 

this summer, or doing the school year, I had this job with a civil engineering company for 

a while, I was doing like contract work for them. I was thinking about that just because I 

had my foot in the door and; my boss was saying like how they send him to school to get 
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trained. Well, computer related. Maybe like an IT, help desk, or whatever. I like band, I 

like computers and electronics. And basically work with computers, Right now, I haven’t 

really thought of a job that can put those two together, so.”

Well I think, I’m ready, I’m committed to Baylor actually, and I still haven’t 

decided my major. Clearly, some of the students had already decided they were 

attending a four-year college or university. “Well, I’ve thought about and in fact decided 

on a career in computer science but I was also hoping to double major into computer 

engineering. Oddly, the programs in my college probably won’t make that possible. That 

was something I’ve been looking into. Well I think, I’m ready, I’m committed to Baylor 

actually, and I still haven’t decided my major. But I’m thinking maybe like um Business, 

but I don’t know. I’m thinking about taking an engineering course at Baylor but I’m 

either going to do that or maybe business or I like Journalism a lot also, so maybe that. I 

don’t know, I’m still deciding. Um, that I’m still um, I’m pretty much dead set on going 

to engineering, but I’ve also thought about mechanical engineering or computer 

engineering. Possibly even software development or something like that but I’ve always 

just like to tinker with stuff and build stuff so. Really any field of engineering is 

something that really interests me. Um, I thought about following my Dad into chemical 

engineering. Or I don’t know I’ve also thought about going into business but, yeah, but, 

this course has shown me a lot about you know, electrical engineering and stuff. Mainly, 

I’m not guessing like digital electronics, more like petroleum engineering or stuff like 

that. Besides like basic, like engineering, electronics, I’ve also kind of been thinking 
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about pre-med, and doing like something medical. Kind of like bio-medical or something 

like that, working with both of them.”

Transferring Tech Prep Credits to the Community College

The researcher also asked the students what they thought about transferring 

earned credits-in-escrow over to ACC’s electronics program. The transferability of 

credits was not one of the affinities the focus group came up with. However, the students’ 

responses about credit transfer provided further answers to the second research question.

I really haven’t tried to think too much about things, for now, till later, 

thought I’d leave it for later. Some students had not decided what they were going to do 

after high school. “I honestly don’t know what I want to do, I want to go and get a degree 

and electronics but I don’t know what I’m going to do. Like, I was thinking of maybe 

going to ACC and transferring over like U.T. or something, but I think it’s definitely 

something I’ll look into. It peaked my interest last time in fact, and I don’t know. It’s 

definitely something I’ll look into. I really haven’t tried to think too much about things, 

for now, till later, thought I’d leave it for later. I’m kind of coming up with a plan, 

maybe, going to ACC, I haven’t fully checked into it yet but I haven’t declared started to 

ACC hoping they could transfer to A&M’s electrical engineering. Um, I thought about it. 

I really did, I, it’d be cool like, because my parents are engineers, like I said. But I don’t 

know, I might, because it takes a lot of work and stuff. I think I could do it but I don’t 

know if I will, but.”

Yes, sir. I’ve been admitted. Certainly, there were students that had been 

accepted at four-year colleges or universities and did not consider the transferring of
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credits to ACC in their immediate plans. “Well, I think it’s a good idea for the people 

who can do that, you know, I wonder whether any of this would count for any kind of 

credit up in RIT (Rochester Institute of Technology), I wonder about it but I certainly 

doubt it. I’m going to UT Tyler, and they actually have a real good engineering and 

medical program there. So I’m kind of undecided right now and I’m doing both of them 

and then later on I’ll probably decide which one I’m more towards. I’ve thought that 

maybe I could go to ACC during the summer and get my courses out, my weed-out 

courses maybe. Uh, maybe transfer them to A&M, that’s where I’m going to, they 

probably. They probably will give me credit for those, if nothing else. Yes, sir. I’ve been 

admitted; Computer Science. I chose either that or the electrical tract. I chose the 

computer tract because I thought I’d be better off working on computers.”

Yeah, I know that that’s a pretty good, pretty good right there. Some students 

had considered transferring their credits to ACC for several reasons. “That’s what I 

would like to do, that’s what she was talking about earlier. I think that’s pretty good and I 

think I’m going to try that. Yeah, definitely, with the end of the year we take this exam 

that transfers to colleges and stuff like that. Yeah, usually, like we’ve been doing it every 

single year that we’ve been in engineering program so we have thought about transferring 

this course. Yeah, I know that, that’s a pretty good, pretty good right there. Cause things 

like ASL, you can get credit for that too. If you go and get tested for all that, next year 

and I’ll have, basically, ASL credits and I’ll have electronic credits and you get a pretty 

good amount while you’re still in high school. And I’m not in any of the AP courses so 

these credits are real good. I need to learn more about, like how to do it. I just basically 
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know that you get credit for it right now. Yeah, I’d consider it. Have no idea. Like, that

be good like sixteen hours, I have sixteen hours credits or something like that. That 

would be a very good idea. But, I don’t know, can you transfer ACC credits over to U.T. 

and stuff? Well, like, I’ve got letters from some colleges, but like no offers. If I don’t end 

up getting like a scholarship offer for something, to any colleges. I’ll probably be 

transferring credits to ACC because I won’t be able to afford a four year college right off 

the bat. Does ACC have a good accredited engineering program or do they even have 

one?

PRESENTATION OF SURVEY RESULTS

The survey was distributed to thirty-five participating students. Thirty completed 

surveys were returned. Therefore the study population variable n, equaled to 30, for 

statistical purposes. A copy of the survey instrument was provided in Appendix C.  The 

students were asked to rate the level of importance of each affinities influence on their 

decision to continue or not continue the study of electronics from a range of 1 through 5, 

where 5 was extremely important and 1 was somewhat important.

These responses were compiled in an MS Excel database. Next, the mean, mode, 

frequency of mode, and standard deviation of each survey questions’ scores were 

calculated. In addition, the overall Grand Mean and overall Grand Standard Deviation of 

the entire data set were derived. The grand mean was found to be 3.8 and this represented 

the overall average of all the scores combined. The grand standard deviation was 
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calculated to be 1.11 and this represented the overall variability between the scores for 

the entire population of numbers.

The students were also asked to indicate whether they planned to transfer their 

Tech Prep credits or not. There were eighteen students that responded “Yes” and there 

were twelve students that responded “No”. Sixty percent of the students indicated that 

they did plan on transferring their Tech Prep credits. The table containing the raw scores 

and the statistical analysis, as indicated, can be found in Appendix F. The letters a

through k of the data table are variable descriptors that corresponded to the survey 

questions found on the instrument as displayed in Table 4.3.

Table 4.3 Survey Questions - Affinity Correlation
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RANKING OF SURVEY RESPONSES

For comparison purposes, the scores of each survey question were ranked using 

two different methods and compared. See Tables 4.4, 4.5 and 4.6.

Table 4.4 Survey Question Legend

Table 4.5 Table 4.6
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Table 4.4 lists the variables and corresponding survey questions. The ranked 

scores of table 4.5 were done in order of most importance to least importance by mean 

scores only. However, data spread or dispersion was lost through the process of 

averaging. Hence, the ability to rank by majority is lost when rankings are done by 

averages only. Therefore, the statistical mode was used to measure which score, 1, 2, 3, 4 

or 5, had the highest frequency of response; what did the majority say?  In order to use 

both statistics, the mean was inflated by the addition of the mode for each response. This 

new index, "mean + mode" provided a more inclusive indication of the ranking of each 

variable by majority as well as by average. The rankings of the survey variables by 

“mean + mode” were tabulated and displayed in Table 4.6.

When both tables 4.5 and 4.6 were compared sided by side, it was seen that the 

first four variables c, d, a, and j, and the eighth ranked variable e, were ranked in the 

same order.  Interestingly, variables c, d, a, j, and e followed the same rank order whether 

they were ranked by mean only or by “mean + mode".  Furthermore, the standard 

deviations of c, d, a, j and e are less than the grand standard deviation of 1.11.  This 

indicated that the response from the students for c, d, a, j and e, did not have a lot of

variability as compared to that of the entire population.  Interestingly, the standard 

deviation for variable g, was also less than 1.11 but did not remain in the same rank order 

between the two tables. Instead, g, was ranked 7th when ranked by mean only and ranked 

9th when ranked by “mean + mode”. Hence, the ranking order of g can be argued.

Variables I, b h, k and f also aligned differently between the two tables. However, f and 

h, ranked very strongly toward the bottom between the two tables.
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Ranking of Survey Variables "a through k"
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The ranking of the survey questions and corresponding affinities was done by the 

index “mean + mode”. A trend plot of the variables, in order of most important to least 

important with respect to “mean + mode” is shown in Figure 4.3. The trend plot also 

shows a plot of the individual mean scores, mode and the standard deviation for each 

variable. Clearly, the order would be different if arranged purely by mean scores.

The standard deviation also measured the dispersion or variability for each 

response. The Grand Standard Deviation for the entire population of numbers was 1.11. 

Hence, standard deviations below 1.11 indicated a tighter response as compared to the 

Grand Std. Deviation. Essentially, responses that had standard deviations less than "1.11" 

had less variability than that measured for the entire population. 

Figure 4.3 Trend Plot of “Mean + Mode”
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On the other hand, student responses that had a standard deviation above "1.11" 

indicated variability in excess of that found by the entire population. Clearly, responses 

that had a standard deviation of greater than "1.11" had more spread in the responses 

between students than predicted by the grand standard deviation. The index “mean + 

mode” allows the ranking to be done by the average as well as by majority combined.

The ranked order of the variables was c, d, a, j, b, k, i, e, g, f & h, as presented by 

figure 4.3 and table 4.6. The degree of importance of each variable to the student was 

described by the mode of each variable. For example, table 4.6 shows that the first six 

variables have a mode of five, the next two variables have a mode of four, variables nine 

& ten have a mode of three and the variable ranked in last place has a mode of two. Also, 

the frequency of each mode was derived from the raw data table located in Appendix F. 

The frequency of the mode for each variable was divided by n = 30, and multiplied by 

one-hundred to find the percent of students that agreed with the mode description. Table 

4.7, showed the ranked variables, survey questions, level of importance and the 

percentage of students that agreed with the description. 
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Table 4.7 Ranked Survey Responses



90

COMPOSITE RANKED SYSTEM MODEL OF STUDY GROUP

The nine original affinities were ranked in the corresponding order prescribed by 

the survey results. Table 4.8, indicated the rank order of the affinities. Affinity variables 

B and H were listed twice on the table. The first B variable on the table ranked very 

strongly at the top, and 46.7% of the students agreed with that ranking. Therefore the 

second B, which was in the fifth place, was removed for simplicity purposes. When the 

second B was removed, then both H affinity variables appeared side by side. Therefore, 

the H variables were collapsed into one H variable, again for simplicity. Table 4.9 was 

the simplified version of Table 4.8.

Table 4.8 Ranked order of Affinities by Survey Responses (n = 30)
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Table 4.9 Ranked Affinities Simplified (n = 30)

Lastly, a composite system diagram was created for the study group. Figure 4.4 

shows the ranked level of importance of each of affinity for the group of thirty students 

surveyed.

Figure 4.4 Composite Ranked System Model of Study Group (n = 30)
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CHAPTER V

DISCUSSION OF FINDINGS

INTRODUCTION

The findings provided a picture of the students experience in electronics and thus 

provided answers to the first research question. Furthermore, the findings illustrated the 

students’ expectations after high school; providing answers to the second research 

question. The affinity ranked system models provided visual diagrams that assisted with 

the interpretation of the data. However, the ranked system models between the focus 

group and the study group were somewhat different. 

In this chapter a discussion of the affinities and their rankings, from the student 

perspective, are presented first. Triangulation is made through the use of interview 

responses and quantitative analysis used to describe the affinities. The data described

both the student experience and student expectations. A discussion about the limitations 

of the ranked system models was made. The implications of the quantitative analysis 

were presented followed by the recommendations, suggestions for further research and 

conclusion.

THE STUDENT EXPERIENCE

Electronics students’ experiences were described by five out of the nine affinities. 

These affinities are constructs that help describe the student experience phenomena. Each 



93

of the five affinities was presented separately followed by the researcher’s discussion of 

their meaning. 

Electronics Hands on Projects

Clearly, both the focus group and the study group ranked electronics hands on 

projects as being the most important affinity. However, every other affinity between the 

two groups was ranked differently. Both models are presented in Figure 5.1 for 

comparison. Hence, both models showed that “electronics hands on projects” was

extremely important to the students in their study of electronics. 

Figure 5.1 Comparison of Ranked System Models
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For example, one student commented, “You know when you can see it and touch 

it in front of you, I don’t know, it’s easier, yeah. I think the hands on projects are better 

than sitting in class...” This student alluded to the pedagogy of using technical hands-on

practical labs for teaching and learning. 

If there is one thing that the students liked about electronics, it was the fact that in 

many occasions, they got a chance to build something or work on something which they 

felt was real and concrete. The students liked the fact that they could actually work on 

technical things that they could see, touch and experiment with. This finding is congruent 

with the article from Jacobs, where it was mentioned that technical programs utilize 

practical approaches to learning that are not typically found in traditional courses (Jacobs, 

2000).

In another example, a student commented, “Right now we’re working on a robot. 

Yeah, that’s going to be interesting. It’s programmable with hardware and stuff. That’ll 

be really interesting to put together.” This example again demonstrated that students were 

interested and motivated when they actually worked and experimented with their own 

labs or projects, whether alone or as a team. As mentioned by another student, “I like 

doing the hands on stuff, it’s a little more fun, I guess. And like, you learn it a lot better. I 

mean, because you learn better when you’re having fun…”

Some of the students actually participated in competitions with their projects. The 

competitions also raised the students’ level of excitement and interest in the class. One 

student talked about his experiences in competitions and stated that, “You can get like a 

scholarship, I think. If you do good you can go to state, go to nationals and they have 



95

certificates that they distribute out at the competition, so yeah it’s pretty cool.” Professor 

Bragg wrote about the motivating power of project based learning processes for students 

(Bragg, 2000).

Moreover, the theory of cognitive engagement, which was presented in chapter

two, suggested that students’ motivation increased when the students were engaged in 

their own learning; this was termed self-efficacy (Greene, Miller, Crowson, Duke & 

Akey, 2004). Alas, the students’ involvement in labs and projects was an example of 

cognitive engagement and how it contributed to students’ interest and motivation to 

participate in their own learning.

Computer Knowledge Skills

Another affinity that helped described the student experience was computer 

knowledge skills. This affinity was ranked second by the study group but was ranked 

sixth by the focus group.  Several of the students interviewed mentioned a high interest in 

computers. One student mentioned that, “Well, like working on computers that’s one 

thing I definitely wish they covered in the class, like I’d hope every class would do it.”

However, most of the students interviewed felt that they did not receive enough 

exposure or in depth training about computers. Another student said, “I mean actually 

like, if we actually were able to work on the computers and repair them or something like 

that…” The students did use computers in many of the class sessions. Yet, the computers 

were used mostly for the students to perform circuit simulations, circuit testing or 

researching electronic components. Many students actually wished they had learned more 

computer skills such as programming. Coincidently, the students desire to further develop 
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their own technical skills was congruent with one of the mandates of the Tech Prep

initiative which stated that the “academic, vocational and technical skills” of these 

students needed to be “developed more fully” (Public Law 105-332, 1998).

Reasons Why I Took Electronics

The affinity, reasons why I took electronics, was ranked third by the study group 

and ranked seventh by the focus group. Students enrolled in electronics courses for 

diverse reasons. Some of the students felt it was an interesting and fun thing to do. For 

example, one student mentioned that, “Well, when I was a freshmen, I found out, you 

know, the world was getting more high tech and I figured, its something I kind of liked, 

liked thinking about building robots, stuff that’s electronics.” 

Other students did not plan on taking electronics but entered the class by accident 

or by chance. As suggested by one student, “Mine was kind of a fluke; I thought it was a 

different class.” Still, another group of students took electronics because it was part of a 

group of courses offered in an engineering academy. This was exemplified by one of the 

students who said, “Um, well it was just part of the engineering academy and so that’s 

really the only reason I was in it.” In some instances, it was the students’ parent or 

parents that encouraged them to study electronics. One such student said, 

My dad is an electrical engineer. He’s always been teaching me things, you know, 
ever since I was old enough to walk. He’s always been showing me something 
about electronics and how things work, so. When this class came up, you know, 
its like, “Hey this is right up my alley.” And I immediately just jumped on it, took 
it.

Interestingly, the study group ranked the reasons to take electronics third in 

importance. However, the differences between why students took electronics were 
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evident. This is an important finding because it indicates to teachers and college faculty 

that students arrive in electronics classes for different reasons. Furthermore, it should be 

expected that students will continue to sign up for Tech Prep programs as more of these 

programs become available. The review of literature revealed that over 64% of Texas 

school districts offered Tech Prep options, and nationally, about 70% of the school 

districts in the country had participated in Tech Prep by the year 1995 (Waller & Waller, 

2004), (Bragg, 2000).

Therefore, the approaches to finding and keeping students interested in electronics 

programs must be diverse in order to satisfy the diversity of students’ interests. More 

significantly, these findings indicated that all students who took an electronics Tech Prep

course were not necessarily planning on continuing on a Tech Prep path that led to a 

community college two year technical degree. For example, based on the interview 

responses, a majority of the students in the engineering academy planned to attend a four 

year college or university where the Tech Prep credits they earned would probably not 

transfer. Consequently, many of the students did not mention, the ability to earn college 

credits as one of the reasons they took electronics. 

Things We’ve Learned

The study group ranked the affinity, things we’ve learned, in seventh place but the 

focus group ranked it in fourth place. Clearly, the students gained a degree of technical 

skills and knowledge from the electronics courses they took. When asked about learning 

outcomes, one of the students said, “Theory, you know, the math formulas, how to break 

it down by the things, you know; the parts of the circuit. Put it together and stuff like 
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that.” Other students alluded to the more practical knowledge or skills they developed. As

mentioned by another student, 

I’ve learned like the basic stuff like, how to measure the voltages and stuff, and 
currents and stuff and I can do it at home to. It’s like, I had to help my dad re-wire 
my aunt’s house, so I could use some of it there, like measure the voltage and 
stuff and connect the wires, and so.

Still other students, like those in the engineering academy, talked about the 

computer simulation work they had done. One of these students said, “I’ve learned how 

to do circuits and simulations, um breadboarding, like I’ve learned the different gates and 

all you do.”

The study group did feel that, things we’ve learned was an important affinity even 

though it was ranked in seventh place by the study group as indicated in Table 5.1. 

Students did recognize that they had learned some technical knowledge and skills and 

this awareness reified their desire to learn more about electronics. Thus, things we’ve 

learned was another example that supported the theory of cognitive engagement (Greene, 

Miller, Crowson, Duke & Akey, 2004)

Social Skills Teamwork

The affinity, social skills teamwork, was ranked sixth by the study group and 

ranked ninth by the focus group. Electronics courses tend to have relatively small class 

sizes as compared to the class size of traditional academic courses. The smallest class 

size in the study had six students and the largest had fifteen students. The relatively low 

enrollment and the finite amount of lab equipment available caused students to work 

together frequently. Student teams were small, two people or were larger depending on 

the project. Some of the students enjoyed working in teams. One of the students 
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commented, “Yeah, it’s a lot better than working by yourself, you get stumped you can’t 

ask someone for help. So this way you can say, can you show me how to do this and then 

next time you show them how to do something.”

In the smaller classes, students tended to pair up and work with the same partner 

throughout the semester. As one student stated, “Yeah, in this class, like they’re smaller 

so you work more with other people like me and Fabian,  we worked together, like last 

year, we were in the same AC and DC class, we worked together since like then, so when 

we’re in groups that’s who I work with.” However, there were some students that also 

favored working alone. For example, one of the students commented, “That’s fine I like, I 

like, working in groups is cool but a lot of times I want to do my own thing.” 

Still, several of the students did recognize the importance of being able to work 

with others. Moreover, several of these students were able to connect the importance of 

teamwork with future career work. A student from the engineering academy said, “You 

know when you get into real life most engineering projects are in groups so it’s an 

important skill to learn.” Students also talked about the diversity of ideas and designs 

they came up with. Several students mentioned the importance of collaboration and 

compromise that is required in a team environment in order for the team to be successful.

The majority of the students in electronics had the opportunity to work in either 

small teams of two or larger groups that worked on bigger projects earmarked for 

competitions. Hence, the students in electronics had the opportunity to develop social 

skills, make friends with piers who share common interests, and learn how to work in a 

group environment. The opportunity that students had to work together on labs or 
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projects is another unique career development aspect of technical curriculum (Jacobs, 

2000).

STUDENT EXPECTATIONS

The second research question purported to examine the students’ expectations of 

the Tech Prep electronics courses with regards to their decisions about college and/or 

careers in electronics after high school. There were four affinities that helped describe the 

student expectation phenomena. These affinities, or constructs, are presented separately 

and are followed by the researcher’s discussion of their meaning. 

Reasons to Pursue Electronics

The affinity, reasons to pursue electronics, was ranked fourth by the study group 

and ranked eighth by the focus group in degree of importance. Most of the students 

believed that there were good reasons why the study of electronics was important past 

high school. One student said, “Like a lot of the new stuff is based around electronics, 

that’s where your going to make the money at. That’s why like I want to be a computer 

engineer or something like that, get the skills for it.” 

The interviews were semi-structured and therefore all of the interviewed students 

were asked the same questions. Yet, students’ answers regarding the future study of 

electronics were relatively different especially between two groups, university bound and 

others. For example, the group of students who had taken a series of electronics Tech 

Prep courses had answers that were respectfully different from those students who were 
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in the engineering academy and only took one Tech Prep course. A student who had 

taken several Tech Prep courses said,

It’s a real live skill. I mean, you may see math, geography, those you might use 
them, you might not; they’re boring. Electronics you use it, because maybe 
because, like at your house, you say, “O.K. I want to hook this up”. But if you 
didn’t have electronics then you wouldn’t know, “O.K., I got to be careful, not to 
hook this up”, whatever.

 However, a student from the engineering academy commented, 

I mean, all this stuff that we take for granted, our MP3 players and cell phones, 
computers, everything like that has to be designed by people, you know its. You 
know time goes on it progresses, people get older and people leave, you know 
retire and leave here the industry. So new people have to come in and fill that in 
and you know, you know that’s us. That’s something; you know that we have to 
continue on. So that you have more cool stuff in the future.

Essentially, the majority of the students from the engineering academy explained 

the importance of electronics from the engineering perspective. The ideas from this group 

had more to do with design and engineering careers. In contrast, most of the students who 

had taken a series of Tech Prep courses talked about the practicality of studying 

electronics in the future. For example, one of the Tech Prep students said, “You don’t 

want to take your car in to work on all the time, if you can do it yourself, so like. If your 

computer breaks down and you know what you’re doing then you can fix it yourself.” 

However, there were several Tech Prep students who were not in the engineering 

academy but also aspired to pursue an engineering career. One of those students said, 

“That’s why I’m taking electronics because my dad told me, like electronics is the future 

and you have a poster that says that, and so, I saw it. I was thinking about becoming an 

electronics engineer or something like that.”
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Several students believed that studying electronics would lead them to a career 

where they can make a living. For example one student said, “Well, it’s pretty interesting 

and you can make good money.” Another student mentioned that, “You use it around 

your house, you use it if you had a job interview, you say, “I have electronics experience” 

and they’ll call you and it can take you more places.”

Therefore, most of the students who took an electronics Tech Prep course 

believed that there were important reasons for studying electronics in the future. Many of 

those reasons had to do with the pervasive expansion of technology and new products. 

Some of the reasons had to do with practical applications such as installation and repairs 

of appliances or residential applications. 

Moreover, some students definitely saw the study of electronics as something they 

would pursue because it would lead to a future career where they could earn higher

wages than normal. The economic benefit was mentioned by Susan Sclafani, the 

Assistant Secretary of the Office of Vocational and Adult Education to the U.S. 

Department of Education. Sclafani indicated that associate degreed students made 

between 30% & 40% higher wages as compared to students who only had a high school 

diploma (Sclafani, 2005). Sclafani also mentioned how the jobs of the 21st century would 

require future employees to have skills beyond those obtained in K-12, and the students’

responses reflected that sentiment.

Math Influence

The math influence affinity was ranked in eighth place by the study group and 

ranked in third place by the focus group in level of importance. The study group’s 
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ranking of math correlated well with the interview responses. The majority of the 

students did not feel that math was a detriment to the study of electronics. Most of the 

students either felt very comfortable with math or were high achievers in math. For 

example one student mentioned, “Um, its O.K., I’ve always really liked math. So, it was 

just kind of fun for me because I’ve always been really good at it, and I like doing math, 

you know mathematic things.” Also, many students felt that math was important in the 

study of electronics as exemplified by another students comment, “You know I’m in, I’m 

in AP Calculus right now, so some of the stuff I’m doing there is not really used right 

now but I know like my dad being an electrical engineer and designing audio circuits and 

stuff he uses it all the time.”

However, there were a few students that did not feel as confident about their math 

skills, but this fact did not dissuade them from studying electronics. As stated by one 

student, 

No, not really, I didn’t know anything about math, Cause um, I don’t like math if 
I can’t figure it out, I despise it but otherwise its fun. And, but I like to learn math 
because it helps, you know, helps out, you know, figuring out parts of the circuit. 
And it’s actually not that hard, it’s just memorizing formulas and then other then 
that, just basic math.

Therefore, the fact that math is used in electronics did not curb students interest in 

studying electronics. In fact, some students relished the fact that they could apply 

mathematics in the electronics field and this contributed to their interest in studying an 

electronics curriculum. Sclafani and Bragg both suggested that students in Tech Prep

programs require the same level of rigor as that found in traditional academic courses.
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In another example, the results of a five year medical laboratory Tech Prep study

demonstrated that select groups of Tech Prep students can be proficient in science, math 

and English beyond the norm (Shimony, Russo, Sanders, Rimpsisi & Tavkorian, 2002).

The findings and the literature both suggested that students in Tech Prep courses require 

the same rigor as students in non-Tech Prep courses.

Wish List Things to Work On

The affinity, wish list – things to work on, was ranked fifth by the study group and 

ranked second by the focus group. This affinity categorized some of the aspirations or 

desires of students from a technical perspective. The students described such things as 

developing technical skills or working on more realistic applications. For example, one 

student said,

I wish , you know the one thing I wished in this class is that there’ be a lot more, 
you know its, you know the actual building and actual hands on circuits that we’re 
doing, you know it just like makes like an LED flash or something in order to 
illustrate the basic concepts. I wish it be something more actually, that you could 
apply to something, instead of just something that flashes a light, you know it’s 
like, “Oh Yay, a light”.

Many of the students, again, mentioned their desire to learn more about 

computers. One student suggested, “I guess I really wish I had gone to this computer 

course, it seemed really interesting, I knew nothing about them; I think it would have 

been really useful.” Still other students wished they could have gone deeper into some of 

the material they had covered in class. This same sentiment was echoed by a  student 

when he said, 

Yeah, I would like to get, go a little bit deeper into like a, a program with more 
advanced circuits, like stuff that, I mean I don’t know if it’s feasible, or even if we 
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could do it in one year. But, like I mean types of, I don’t know, calculators or 
something like that.

However, unlike the focus group, the students interviewed did not talk about their 

desire to work on futuristic type of systems or products. The students’ responses were 

more about the desire to expand current knowledge or apply skills toward more practical 

items or systems such as computers.

Other Options to Electronics Careers

Other options to Electronics Careers was ranked in ninth place by the study 

group and ranked in fifth place by the focus group. The students talked about different 

career options they had already considered. Students mentioned such things as plumbing, 

business, journalism and deaf education, as possible career options. Several of the 

students of the engineering academy talked about pursuing a career in engineering. One 

such student said, 

Um, that I’m still um, I’m pretty much dead set on going to engineering, but I’ve 
also thought about mechanical engineering or computer engineering. Possibly 
even software development or something like that but I’ve always just like to 
tinker with stuff and build stuff so. Really any field of engineering is something 
that really interests me.

Yet another student talked about working at a civil engineering business that he 

had worked at during the summer break. It is interesting that the study group ranked this 

affinity in last place in level of importance. This ranking indicated that students’ ideas 

about other career options were only some-what important when they decided to study 

electronics. This finding was also illustrated in table 5.1. Therefore, as was suggested in 

the findings for reasons why I took electronics, students who study electronics in high 
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school are not necessarily planning on following the Tech Prep plan beyond high school. 

Many of the students already have ideas about other career options past high school. 

However, even though students had other ideas about careers after high school, they were

still interested enough in electronics so as to take the classes in high school. This was an 

important finding because the work of this study also attempted to flush out the reasons 

as to why many electronics Tech Prep students were not transferring to the community 

college. Thus, other career options provided viable alternatives for many of these 

students.

Transferring Tech Prep Credits to the Community College

As part of the interview, the students were asked to discuss their ideas about 

transferring their Tech Prep credits over to the local community college in pursuit of a

two-year technical degree in electronics. It appeared that not all the students truly 

understood how the Tech Prep program worked. For example, one student stated that, 

“Yeah, I’d consider it. Have no idea. Like, that be good like sixteen hours, I have sixteen 

hours credits or something like that. That would be a very good idea. But, I don’t know, 

can you transfer ACC credits over to U.T. and stuff?”  However, some students had 

already committed to other colleges or universities and therefore were not concerned 

about transferring their credits. One such student said, “Well, I think it’s a good idea for 

the people who can do that, you know, I wonder whether any of this would count for any 

kind of credit up in RIT (Rochester Institute of Technology), I wonder about it but I 

certainly doubt it.”
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One of the students suggested that he would probably transfer the credits over to 

Austin Community College for financial reasons but was not sure what program they 

would apply to. This student said, “I’ll probably be transferring credits to ACC because I 

won’t be able to afford a four year college right off the bat. Does ACC have a good 

accredited engineering program or do they even have one?” Clearly, this student is 

aspiring to an engineering degree and not a two year technician degree. Therefore these 

findings provided more evidence about students’ lack of understanding about the Tech 

Prep career plan model.  Essentially, students know that they are earning college credits-

in-escrow but do not really know how to use them or what programs they would be 

applied to and for what careers.

Several students did not know what they would be doing after high school. One of 

those students commented, 

I honestly don’t know what I want to do, I want to go and get a degree and 
electronics but I don’t know what I’m going to do. Like, I was thinking of maybe 
going to ACC and transferring over like U.T. or something, but I think it’s 
definitely something I’ll look into.

A few students did like the fact that they were accruing college credits in 

electronics while in high school and appeared motivated to transfer to the community 

college. One of those students stated that, 

Yeah, I know that, that’s a pretty good, pretty good right there. Cause things like 
ASL, you can get credit for that too. If you go and get tested for all that, next year 
and I’ll have, basically, ASL credits and I’ll have electronic credits and you get a 
pretty good amount while you’re still in high school. And I’m not in any of the 
AP courses so these credits are real good.

Thus, student’s ideas about transferring their earned college credits over to the 

local community college were diverse. However, there was something that all the 
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interviewed students had in common. Not one of the students ever said that he or she 

definitely planned to transfer his or her credits over to the community college and study 

electronics. This was an interesting finding because it showed that it was not enough for 

students to know that they had earned college credits in a certain program to motivate 

them to continue along in that program. Thus, students’ realization that they have earned 

college credits through Tech Prep was not enough of a motivator to persuade them to go 

to college within the Tech Prep plan. 

This finding was incongruent with one of the original expectations of Tech Prep . 

Farmer and Honeycutt mentioned that Tech Prep was expected to revolutionize 

community college enrollment through student motivation (Farmer & Honeycutt, 1999). 

Thus, the students in the electronics program may be motivated to continue their studies, 

but not necessarily at a community college. This finding may also point to the lack of 

student engagement at the secondary level by community colleges. The Tech Prep

environmental perception study conducted in Texas showed that consortium directors 

believed that community colleges needed to play a larger and more consistent role in 

Tech Prep (Waller & Waller, 2004). For example, there were a few students that had 

considered transferring their credits but did not know how to do it.  Hence, community 

college faculty and department chairs engagement with high school Tech Prep students 

could potentially help students’ understanding of college enrollment and transfer 

procedures.

This finding also poses a challenge to Tech Prep leaders and consortiums which 

are being held accountable for the number of students that successfully matriculate and 
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complete a certificate or degree within the consortium. The accountability challenge was 

highlighted by a Mississippi Tech Prep coordinators study (McDavid, Boggs & Stumpf, 

2005).

Furthermore, only one of the students interviewed mentioned cost savings as a 

reason to transfer to a community college. However, cost savings is one of the incentives 

which the state’s College Tech Prep of Texas promotes through its literature (College 

Tech Prep of Texas, 2006). Clearly, the role of Tech Prep’s ability to lower the cost of 

post secondary education was not discussed by the students.

LIMITATIONS OF RANKED SYSTEMS MODELS

The rank order of the affinities made by the study group was different than the 

rank order made by the focus group. The researcher expected these differences because 

the focus group was regulated to one class of nine high school students while the study 

group consisted of thirty students from different classes and three high schools. 

Moreover, the focus group members were all male students and had taken more than one 

Tech Prep set of courses. The study group however contained some female students, 

students who had only taken one Tech Prep course, and students that were part of an 

engineering academy. Therefore, the ranked system model of the study group looked 

different. The study group model provided a better representation of the overall group of 

Tech Prep students for this study.

Furthermore, the survey instrument asked the students to rate the level of 

importance from somewhat important, at the lowest end, up to extremely important, at the 
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highest end. The students were not given the choice of selecting not important as an 

option. If the students were given the choice of selecting not important, then the ranking 

of the affinities may have been different.

IMPLICATIONS OF QUANTITATIVE ANALYSIS

The survey instrument scores and statistical analysis were presented in the table 

found in appendix F. The analysis was used to make inferences about the Tech Prep

phenomena. In the survey, the students were asked to indicate whether they were going to 

transfer their Tech Prep credits to the local community college; eighteen students said 

“yes” and twelve students said “no”. This indicated that 60% of the surveyed students 

were planning on transferring their credits. This finding was incongruent with current 

matriculation rates of Tech Prep electronics students for ACC. The student advisor for the 

ACC electronics program, Vidal Almanza reported that only twenty-eight students had 

transferred to ACC’s electronics program between the Spring 2000 and Spring 2006 

semesters. Therefore, between four and five students transferred each year on average 

since 2000 (Vidal Almanza, personal communication, May 22, 2006). 

It may be argued that many of the students that responded with a “yes” were not 

fully aware of how the Tech Prep plan truly worked. This point was made evident from 

various interview responses. Moreover, one of the survey questions asked the students to 

rate how important tech-prep-credit transfer was in their decision to study electronics. 

The average response of the group was 3.4, which was the tenth lowest score from the 

eleven survey questions. The ability of transferring Tech Prep credits was not as 
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important as other variables to the students on average. Further, most students probably 

did not realize that these credits could only be applied towards a very specific program 

which was the electronics program of the community college.

The “mean + mode” index scores from the interview questions were used to rank 

the corresponding affinities. The ranked affinities table was presented in chapter four and 

was presented again as table 5.1.

Table 5.1 Ranked Affinities Simplified (n = 30)

Table 5.1 showed that affinity variables B, E, D and H, were considered 

“extremely important” by the percentage of the students listed on the table under the 

heading, “% Students agree.”  For example, the study group indicated that 46.7% of the 

students felt that electronics hands on projects were extremely important in their decision 

to study electronics.

Next, affinity variables F and C were considered “very important” by 36.7% and 

33.7% of the study group respectfully. The affinity variables A and I were considered to 
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be “important” by 36.7% and 33.3% of the study group. Lastly, the affinity variable G 

was considered to be “somewhat important” by 26.7% of the study group. This data could 

be used to guide the development of curriculum, projects, activities, programs, and 

recruiting and retention strategies for electronics Tech Prep students.

RECOMMENDATIONS

The results from the qualitative and quantitative analysis were used to make 

recommendations and suggestions that can be used by Tech Prep leaders such as; high 

school teachers, counselors and principals; community college faculty and administrators; 

and Tech Prep coordinators, staff and directors.

Exploit Practical Pedagogy

The data showed that hands on projects were one of the main reasons students 

were attracted to electronics curricula. Consequently, Tech Prep teachers and college 

faculty should offer more hands on projects, which are interesting, creative, and practical. 

The hands on projects can be used to further motivate students to participate in their own 

learning. Also, project competitions where students are recognized for their work was 

another effective tool for motivating students. Electronics hands on projects should be

further utilized in electronics courses.

The data showed that students are interested in computers and want to learn as 

much about computers possible. Teachers and college faculty should learn how to include 

computer skills development within the electronics courses. However, too much 
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computer simulation can take away from practical applications. A balance needs to be 

struck between computer usage, electronics theory, and hands on projects.

Diversify Career Options and Interests

Students took electronics for different reasons and the data showed that those 

reasons were extremely important to them. Therefore, the researcher recommends that 

teachers and college faculty find out why students signed up for electronics. This 

information can be used to better direct students’ interests in the courses. For example, if 

students are interested about potential careers then efforts for students to meet with 

industry folks, college or university faculty should be made. 

However, the data showed that not all high school students taking electronics 

Tech Prep courses aspired to become electronics technicians via the Tech Prep model. 

Many students aspired to do other things which they felt related to electronics. Some 

students mentioned, computer engineering, electronics engineering and programming. 

These fields are not technician fields but students do want to pursue them. So the leaders 

of Tech Prep should be cognizant of the fact that students are in the class for different 

reasons. Hence, Tech Prep leaders should make the students aware of as many different 

options available to the students as possible. It could be that some of those options fall 

outside of the Tech Prep plan.

Inform and Educate: College, Disciplines and Careers

The students felt that studying electronics past high school was important. 

However, students’ interpretations of “studying electronics” varied. To some, it meant 

following an engineering career path in a particular field. This finding suggested that 
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students did not necessarily intend to transfer credits to the community college but 

instead that the study of electronics in general was important. Thus, Tech Prep leaders 

should inform and educate students about different career paths related to the Tech Prep

courses they took. Electronics students should especially know the differences between a 

technology track and an engineering track. The Tech Prep program is intended to follow 

a technology track and not an engineering track. Students need to be made aware of those 

differences so that they can make better decisions about what field of study they prefer to 

follow and what institution they prefer to attend post-high school.

Establish Rigor

The data also showed that most of the students in electronics were not afraid of 

math. In fact, there were many students taking advanced math courses. Most of the 

students either liked math or said they could handle it. Thus high school teachers and 

college faculty should provide rigorous curriculum in the class. In fact, teachers and 

faculty should apply rigorous math problems in order to challenge and develop the 

students’ problem solving skills. This suggestion was also supported by Prager (1994) 

and Sclafani (2005). They suggested that students in technical courses should be exposed 

to the same rigor of academia as other students in traditional academic courses.

Create a True Seamless Transition System

The main goal of Tech Prep was to provide alternative paths to college for 

students. However, the data has showed that Tech Prep students were not necessarily 

following the plan as outlined. Hence, it is not enough to have programs where credits are 

articulated between high schools and community colleges. This finding contrasts with the 
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results of a 2001 perception study conducted with administrators from Texas community 

colleges. The data showed that 92.6% of the fifty-six administrators that responded to the 

survey believed that “enhanced articulation” was the greatest impact provided by Tech 

Prep. Moreover, 55.6% believed that Tech Prep contributed to “increased enrollment 

(Brown, 2001).

Tech Prep leaders need to ensure that students are aware about all the 

opportunities that exist for them. Tech Prep leaders need to ensure that high school 

teachers, counselors, principals and students have easy access to valid applications for 

college enrollment, applications for scholarships and literature such as posters, flyers and 

contact numbers about the programs they can transfer their credits to. Specifically, Tech 

Prep leaders should make sure that all Tech Prep students know how to transfer and apply 

their earned credits with the partnering community college.

Community College Engagement of Students

Community college faculty and department chairs should visit each Tech Prep

class at least once every semester and engage the students in the class room. College 

faculty can have conversations with students about such things as degree programs, 

scholarships, career choices, the business and industry community, university options, 

and of course the Tech Prep plan. Community College faculty and department chairs 

need to clearly educate students on how to transfer their Tech Prep credits over to the 

community college. Several of the students in the study commented that they did not how 

to transfer their credits and questioned if the community college had accredited programs.
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Furthermore, community college faculty, department chairs and advisors should 

be readily and easily accessible to the high school teachers and students who are 

partnering with them via Tech Prep. As Debra Bragg stated, “Many community colleges 

appear satisfied to receive the products (that is the students) of high schools without 

committing to the foundational curriculum work needed to make Tech Prep successful” 

(Bragg 2000, p. 25).” Thus, community college faculty and department chairs should not 

expect that Tech Prep students are going to automatically show up to the doors of the 

community college. Instead, community college Tech Prep leaders should engage, 

motivate and help Tech Prep students understand all of the opportunities and benefits 

afforded to them.

Count and Track

Tech Prep leaders should develop systems that count and track Tech Prep students 

through the education system. The review of literature demonstrated that many 

community college administrators and faculty members do not know how many Tech 

Prep students have transferred over to their college and in what programs of study 

(Brown, 2001). The CATC has already made positive strides in this area by using the 

Career and Technology Education Management Application (CATEMA)  system and 

PEIMs codes for identifying and counting these students (Tech Prep Texas, 2005), 

(CATC Annual Report, 2005). The ability to count and track Tech Prep students can help 

Tech Prep leaders set realistic student outcome metrics which can be used to measure the 

success of the program and the progress of the students.
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Create Realistic Program Success Metrics

Agencies such as the Texas Education Agency, the Texas Higher Education 

Board and the Office of Vocational and Adult Education of the U.S. Department of

Education will continue to measure the performance outcomes of the Tech Prep initiative. 

Data from the College Tech Prep of Texas website has indicated that Texas Tech Prep

students have higher graduation rates, higher persistence rates and lower dropout rates on 

average, as compared to non-Tech Prep students. These student outcome measures are 

positive indications that favor the Tech Prep initiative. 

However, the study of Tech Prep electronics has shown that the majority of high 

school Tech Prep students are not transferring their credits over to the community college 

as was expected. Still, even though students did not plan to transfer to the community 

college, they still felt that the curriculum was important and were motivated to study 

electronics in high school. 

Therefore, Tech Prep leaders should define other ways of measuring the success 

of the Tech Prep courses. It could be that the technical knowledge and skills the students 

gained will help them in other disciplines. For example, several of the students in the 

study aspired to become electrical engineers. It is probable that potential electrical 

engineering students will have an edge over other engineering students that have never 

studied electronics. Thus, wouldn’t the Tech Prep model still be successful if a Tech Prep

student chose to bypass the community college and attend a four-year college or 

university where he or she studied a discipline related to his or her Tech Prep course(s)? 

The challenge would be in the tracking and quantifying of students who continued their 
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studies somewhere other than the community college program which was intended under 

the Tech Prep plan.

SUGGESTIONS FOR FURTHER RESEARCH

Clearly, there is a need for accountability studies in the area of Tech Prep. Tech 

Prep is considered one element of educational reform aimed at improving student 

outcomes at both the secondary and postsecondary levels. Therefore, studies that 

demonstrate whether or not Tech Prep has indeed increased student outcomes are needed. 

It is worth noting that Tech Prep could also help motivate low-income students 

and minority Black and Hispanic students in finishing high school and continue on to 

college. The performance gap between groups of students has been well documented. For 

example, 2003 aggregate national data showed that African American and Hispanic 

students graduated at rates of 51% and 52% respectively while White students graduated 

at a rate of 72% (Sclafani, 2005). Therefore, a study of Tech Preps ability to help close 

the gaps between distinct groups would be of interest. It could be that Tech Prep

programs could play a role in the closing the gaps imitative considering that many 

minority students have entered post-secondary education through the doors of the 

nation’s two-year community colleges as opposed to public 4-year state colleges or 

universities (Opp, 2001).

Moreover, some studies have shown that career and technical education programs 

have actually helped decrease the drop out rate of students and this was supported in a 

report by the National Dropout Prevention Center (Stone & Alfeld, 2004). Thus, studies 
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that investigate the role of Tech Prep in drop out prevention would also be of interest. It 

may be that the pedagogy used in Tech Prep courses can better motivate students to 

complete their studies at high school and graduate with a high school diploma.

CONCLUSION AND DISCUSSION

With the pervasive expansion of programs, such as dual credit and early college, 

the probability that high school students will earn college credit while in their last few 

years of high school should continue to increase in the future (Meeder, 2005). Therefore, 

with regards to dual credit, Tech Prep will continue to have serious competition from 

other similar programs. Tech Prep leaders should ask themselves why student s would 

decided to enter programs like electronics Tech Prep when they could also earn college 

credit through other dual credit programs such as AP or early college?  The fact that 

technical Tech Prep programs offer students the chance to accrue college credits while in 

high school is not enough to attract them to those programs.

The greater challenge is to determine if the Tech Prep program is successful. The 

literature and data indicates that the majority of Tech Prep students are not transferring 

their credits to the nation’s community colleges as was intended. Do poor matriculation 

rates alone render the national Tech Prep program a failure? The literature shows that 

Tech Prep students are fairing better with regards to graduation rates and drop out rates 

when compared to non-Tech Prep students. Furthermore, is Tech Prep being used as it 

was intended? Dale Parnell envisioned that Tech Prep would serve the neglected majority 

of students by providing a technical/academic path toward post-secondary education.
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This study showed that Tech Prep is attracting a diverse set of students including many 

students who are planning on attending a university as opposed to a community college. 

Hence, the role of Tech Prep and the measure of its success may need to be expanded.

Tech Prep leaders such as teachers, counselors, principals, Tech Prep coordinators 

and community college faculty and administration should emphasize the strengths of 

technical programs that are attractive to students. For example, offer more relevant 

hands-on projects that are intriguing and yet teach the skills necessary for students. Have 

students work on projects that can go to competitions. Have students do more work with 

computers such as, simulations, software programming and etc.

Community college personnel should visit the high school Tech Prep courses in 

their area and engage the students in discussions about Tech Prep  credit transfer and 

potential careers. Brown mentioned that increased engagement can lead to improved 

student outcomes (Brown, 2001). Tech Prep leaders should talk to students about the

different disciplines offered at community colleges and universities that are related to the 

student’s interests. For example, the interview responses revealed that not all students had 

a clear understanding of the differences between technology and engineering career 

paths. 

Furthermore, Tech Prep leaders should be aware that not all students who are in 

Tech Prep are planning on following the Tech Prep plan. Many are there for different 

interests. For example, the focus group of this study did not even mention the opportunity 

to transfer credits in Tech Prep as a reason to study electronics. Thus, students either took 

the transfer benefit for granted or were indifferent to it.
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In conclusion, it is not enough to just build programs that link high school to 

college and call them 2+2 models, or seamless transfer models or academic pipe-lines. A 

pipeline in itself is useless unless there is a flow through it. The question then becomes; 

what causes the flow? What are the drivers that attract students to these programs and 

what are the incentives that would cause students to continue the Tech Prep plan to its 

end. Making college credits available via the Tech Prep model was a good beginning. 

The real challenge is to make Tech Prep programs viable and interesting career 

opportunities for all students.



122

APPENDICES

Appendix A

Focus Group Issue Statements

• Describe your experiences in this (these) electronic course(s).

Probe Questions:

o Tell me why you enrolled in this electronics course.

o Tell me about the things you learned in this course.

o Tell me about the things you were hoping to learn in this course.

o Tell me about any new skills you think you have developed.

o Tell me about what you liked most about studying electronics.

o Tell me about any other experience you may have had while studying 

electronics that you haven’t mentioned.

• Given the fact that you can transfer this course to ACC and apply it as college 

credit toward an Associates of Applied Science Degree in Electronics; Talk about 

your ideas about pursuing this field of study at the local community college.

Probe Questions

o Tell me about your future expectations after having taken this course if 

any.

o Tell me if you plan on taking advantage of the college credits in 

escrow you have earned in this class by transferring them toward an 

Associates degree program in electronics at the local community 

college. Why or Why not?

o Tell me about the type of work you see yourself doing in the future 

and if it involves electronics.

o Tell me what you think about working in the electronics industry.
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Appendix B

Interview questions. Tentative order.
Interview 
Order

Question and Probe

1. Initial: Tell me what grade you are in

2.
Initial: Tell me how many of these electronic courses you have taken.
Probe: What are they?

3.
Initial: Tell me about the reasons you took electronics
Probe: Did you think it would be cool, fun, interesting, etc.

4.
Initial: Tell  me about the things you’ve learned in this (these) electronics 
course(s).
Probe: Tell me about parts, circuits, circuit analysis, skills

5.
Initial: Tell me about electronics hands on projects and or activities
Probe: Tell me about soldering; disassembling equipment parts, building 
things?

6.

Initial: Tell me about the social skills or teamwork you experienced in this 
(these) electronics course(s)
Probe: Tell me about the people you met? Did you build camaraderie or 
relationships?

7.

Initial: Tell me about computer knowledge or skills you may have gained 
in this (these) course(s)
Probe: Tell me about software, programming, hardware interfacing, learning 
how a computer works.

8.

Initial: Tell me about your wish list of things you would like to work on or 
wish you had worked on in electronics.
Probe: Tell me about robotics, tell me about new gadgets, tell me about things 
of the future

9.

Initial: Tell me about the reasons to pursue the study of electronics for a 
career after high school.
Probe: Tell me about your excitement, chance to make money; working on 
things of the future, obtaining a degree

10.

Initial: Tell me about Math. How does math influence your thoughts about 
studying electronics?
Probe: Will math keep you from studying electronics; Talk about your 
difficulty with math

11.
Initial: Tell me about other career options besides electronic careers.
Probe: What are your thoughts about your future career; What other options 
have you considered

12. Initial: Is there anything else you would like to talk about?
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Appendix C

Consider the fact that you can transfer your high school electronics Tech Prep course or courses 
for college credit at the local community college. These credit hours are counted towards an 
Associates of Applied Science degree in Electronics Technology. Please note the importance of 
each of the following statements in how they influence your decision to continue the study of 
electronics at the local community college after High School.

Please circle only one number under each statement.

My decision to (continue) or  (not continue) the study of electronics after high school is 
because:

a) Electronics is fun and interesting to me

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

b) I like tearing apart or disassembling equipment, parts or systems

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

c) I like building, creating, soldering or making new things or projects

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

d) I like working on computers and developing additional computer skills

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

e) I like meeting new people and working in a team environment

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

f) The amount and type of math used in electronics

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4
-continued on next page-
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g) To build on the things I’ve learned, solving circuits, electronic components, 
troubleshooting, etc.

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

h) Other career options available to me that I prefer over electronics

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

i) The opportunity to work on things of the future; robotics, games, etc.

Not Somewhat Important Very Extremely
Important Important Important Important

1        2        3        4       5

j) Work in a technology career and make more money

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

k) The ability to transfer credit hours from high school to the local community college 
through the Tech Prep program

Not Somewhat Important Very Extremely
Important Important Important Important

1        2         3        4       5

I am planning on transferring my high school electronics course(s) for college credit at the local 
community college through Tech Prep.

Yes No

Please check one:

Please note any additional comments that influence your decision about continuing the study of 
electronics at the local community college:

-Thank You-
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Appendix E

Focus Group Affinity Descriptions and Thought Clusters

A Things we’ve learned
1. High Voltage Spark Gaps
2. Voltage and Amps
3. Capacitors, Resistors, Diodes, LEDs, Current
4. Circuits
5. How to solve parallel and series circuits
6. I learned how to do series and parallel calculations
7. I learned that 2πfL = XL

8. I learned stuff like the color code
9. Built on previous skills
10. Getting good at fixing everything that breaks.

B. Electronics Hands on Projects
B1. Soldering
11. Learned good hand-eye coordination
12. I learned soldering and other useful electronics
13. Soldering
14. Soldering
15. Soldering, how each component works

B2. De-construction
16. Taking things apart
17. Taking apart electronics and stuff
18. How to rip apart a printer in 5 minutes

B3. Building Construction Creation
19. Got to design, print and etch my own board
20. Built lots of stuff and dismantling various parts
21. Build Stuff
22. Get to build
23. I like creating things
24. I enjoyed building projects especially things you make from scratch
25. I enjoyed any hands on projects/activities

C. Social Skills/Teamwork
26. I liked the camaraderie between the students
27. I liked the people I met and I learned from

D. Reasons Why I took electronics
28. It looked cool
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29. Fun
30. Fun Stuff
31. I enrolled in electronics because I thought it was going to be a fun opportunity
32. Was interesting to me
33. I enrolled in Electronics because it interested me
34. Used to try to fix stuff and I didn’t know what I was doing

E. Computer Knowledge Skills
35. Learned 133t Speak (software program)
36. Hacking
37. I learned that submerging computers in oil while cool, is not always easy as 

you would think?
38. I learned that computers still work when submerged in vegetable oil
39. Computer Skills
40. More about Computers
41. The Computers
42. Picture of a Computer with a check-mark
43. Doing work on the computers
44. Learned inner workings of computers
45. How to setup Hardware
46. Hardware interfaces

F. Wish list – things to work on
47. A tracking device to put in criminals
48. A little laser that you type what you wanna write in it then you aim it at a 

piece of paper and press the button and poof it is on the paper.
49. Robotic friend
50. Robots
51. Robotics
52. Drawing of a humanoid robot
53. A little, moving, talking hologram
54. A machine that you say what you want and bang it is there
55. I wish we could have built a life size robot
56. Strobe light, xenon ha!
57. A collar that you can put on an animal and understand what it is thinking
58. Video Church
59. DNA signature
60. To learn how to make game
61. Programming Games
62. Graphics design
63. Thing of the Future

G. Other options to Electronics careers
64. I plan on entering the aerospace field



131

65. I wouldn’t mind it but I have better options at the moment.
66. In the future I want to go in the Air force as an officer
67. Be a game warden
68. I don’t know if I would go into the electronics industry. It’s too big for me.
69. I like the side jobs, like fixing an AC unit
70. The jobs pay well but some of it is extremely tedious. Don’t want a job like 

that.
71. Little work space. Printer.101.
72. I could possibly take electronics courses but I would rather work somewhere 

else.
73. I might work in the field. The math isn’t hard and the work is fun (most of the 

time) But I am also interested in culinary arts and botany floral design
74. I want to continue with my study of electronics but I want to major in 

mathematics.

H. Reasons to pursue electronics
75. Yes, so I could get a chance to make mo money.
76. Fun to work in some sort of robots career – would be nice
77. I will be studying for a technology oriented career. These hours will definitely 

be used.
78. Planning to move far away to learn more about electronics
79. Yes because these are the things of the future
80. Freedom

I. Math Influence
81. I have considered electronics but the math is killing me
82. Math formulas
83. The math
84. MATH
85. No, I can’t do math to save my life
86. I like Math
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Appendix F

Survey Instrument Scores and Statistical Analysis



133

Appendix G

Student participant distribution by High School and activity
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