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ABSTRACT 
 
 

Two-year colleges in Alabama, in the curricular area of Heating, Ventilation and Air 

Conditioning (HVAC) serve an important role in providing local HVAC industries with service 

technicians. Today, along with many other industries, the HVAC industry relies largely upon 

community colleges for formally training and educating individuals who choose to pursue 

technical degrees. 

Through this study, the researcher gives a clearer understanding of HVAC programs 

throughout Alabama, explores the distribution of awards across all award types, discusses the 

numerous changes that HVAC programs have encountered across the state, and examines the 

way in which these changes have affected degree production of HVAC programs. Additionally, 

mergers of Alabama technical colleges and community colleges and licensure certification 

policies and procedures for Alabama HVAC technicians are included within the study.  

Data is provided regarding degree production at two-year colleges in Alabama, in the 

curricular area of HVAC by gender and race/ethnicity from 1994 to 2008. Findings and 

conclusions are presented along with recommendations for policy, practice and future research.  
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CHAPTER I:  

INTRODUCTION AND REVIEW OF LITERATURE 

The Heating, Ventilation, and Air Conditioning (HVAC) industry over the past two 

hundred years has undergone monumental changes. From early in the 1800s, inventors and 

chemists began experimenting with the laws of thermodynamics, hoping to find a conventional 

way to preserve food. What began as an effort to preserve food has changed the way we live our 

lives today. In an effort to assist in industrial processes, refrigeration became an industry itself. 

While the popularity of these mechanical conveniences began to grow, so did the need for 

qualified service technicians to repair them (Krasner-Khait, 2007). Today, along with many other 

industries, the HVAC industry relies largely upon community colleges for formally training and 

educating individuals who choose to pursue technical degrees (Miller, 2008). Given the number 

of HVAC technicians needing to be educated and trained nationally (394,800 projected jobs by 

the year 2018, Bureau of Labor Statistics, 2010), community and technical colleges serve a 

critical role in providing technicians for the HVAC industry.  

In a recent search of gender and race/ethnicity issues confronting technical education 

programs at community colleges, there appeared to be lack of documented research completed in 

this area. While there was an abundance of information concerning gender and race/ethnicity 

issues in education, the focus was more primarily in secondary education, and in areas of 

academia and little information was concentrated in areas of technical education programs. One 

of those areas lacking documented research is the area of HVAC programs at Associate’s degree 

colleges, both in Alabama and the nation.  
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Most of the available research concerns only degree production at Alabama public 

associate’s degree colleges and also focuses more upon areas of academia. Almost no statistics 

have been recorded concerning gender, or ethnicity issues, nor have changes to the curriculum 

been documented. Individual program changes have been documented sporadically and are not 

centrally archived; and within some of those documents, due to their lack of clarity it raises more 

questions than it answers. This paper briefly discusses some of the following topics to give the 

reader an basic understanding of the culture of Associate’s degree colleges: technical education 

in Alabama associate’s degree colleges, mergers of Alabama technical colleges and community 

colleges, the technological changes that have affected the HVAC industry in Alabama, why it 

became necessary to change the curriculum for HVAC programs and the licensure certification 

policies and procedures for Alabama HVAC technicians.  

Purpose and Significance of the Study 

     The primary purpose of this study was to document degree production at two-year 

colleges in Alabama, in the curricular area of Heating, Ventilation, and Air Conditioning 

(HVAC) by gender and race/ethnicity from 1988 to 2008.  Through this study, the researcher 

gives a clearer understanding of HVAC programs throughout Alabama, explores the distribution 

of awards across award types (Associate’s in Applied Science, Certificate, and Short Certificate), 

discusses the numerous changes that HVAC programs have encountered across the state, and 

examines the way in which these changes have affected degree production of HVAC programs. 

To date, very little research exists regarding this specific area of instruction. Therefore, it is 

worthy of study to understand how HVAC “fits” into post-secondary education in Alabama. 

Finally, this research project will help to create a foundation upon which future research about 

HVAC training and education in Alabama can be based.       
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Research Questions 

     In order to fulfill the purpose of this study, the researcher investigated the following 

research questions: 

1) By Carnegie 2005 Basic Classification, how many awards were conferred in each 

year from 1988 to 2008 at public rural, suburban and urban-serving Associate’s 

Colleges in Alabama in the Heating, Ventilation, Air Conditioning and Refrigeration 

(HVAC) field of study? What percentage of all awards in all curricular areas do these 

awards represent? What percentage of all awards in technical fields do these HVAC 

degrees represent; 

2) By award type, how many awards were conferred in each year from 1988 to 2008 at 

public rural, suburban and urban-serving Associate’s Colleges in Alabama, in the 

HVAC field of study;  

3) By gender, how many awards were conferred in each year from 1988 to 2008 at 

public rural, suburban and urban-serving Associate’s Colleges in Alabama in the 

HVAC field of study; 

4) Does the data indicate the possible existence of gender bias in Alabama HVAC 

programs in terms of the number of degrees and certificates awarded; 

5) By race, how many awards were conferred in each year from 1995 to 2008 at public 

rural, suburban and urban-serving Associate’s Colleges in Alabama in the HVAC 

field of study; and 

6) Does the data indicate the possible existence of racial disparity in Alabama HVAC 

programs in terms of the number of degrees and certificates awarded? 

 



4 

Review of Literature 

This section presents literature related to technical education at public Associate’s 

Colleges in Alabama. It will also look at differences in institutional types in Alabama community 

colleges and technical colleges. Documentation of how technological and industrial progress has 

affected community colleges also will be examined. Next, how the Alabama public college 

HVAC curriculum was developed and how it has changed over the period from 1960 to 2008 

will be examined. Finally, the review will look at licensure/certification policies for Alabama 

HVAC program graduates, and gender bias in technical education.  

Technical Education in Alabama Associate Degree Colleges 

The American community college dates to the early twentieth century, and among the 

social forces that contributed to its rise, most prominent were the need for workers trained to 

operate the nation’s expanding industries, and the drive for social equality (Cohen & Brawer, 

2003). Educators and industry leaders at the turn of the last century believed that these 

institutions could educate and mitigate racial and social differences that existed within 

postsecondary institutions society.  

Even though individual institutions have their own mission statements, which ultimately 

determine and shape what each college does (Miller & Davison, 2006), all community colleges 

in Alabama share certain legislated characteristics. All Alabama community colleges share three 

key characteristics: open door admissions policies, low cost tuition and fees, and 

degree/certificate programs (Alabama Department of Postsecondary Education, 2010). Open 

door policies usually indicate an easier access and likelihood of admission for students at 

community colleges than at four-year universities. The Alabama Community College System’s 

commitment to access is characterized by statewide geographical locations; open enrollment; and 
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a variety of programs and services that remove barriers to college entrance, education pathways 

and workforce training opportunities. Students pursing academic degrees who are unable to meet 

the entry requirements of a four-year institution may find themselves better served by attending 

their first two years of postsecondary education at a local community college. Clifford Adelman, 

a research analyst for the U.S. Department of Education, estimates that 40% of all traditional-age 

college students’ (those between the age of eighteen and twenty-three) start their college 

education at two-year colleges before transferring to a four-year university (Miller & Davison, 

2006). For students in general, affordability can be a determining factor in whether or not they 

attend college and, with the rising costs of attending four-year institutions, community colleges 

are attracting more students (Perna & Chunyan, 2006). For many Alabama residents, Alabama’s 

community colleges may serve as the only means to acquire a college education, because of the 

challenges of cost and location.     

Alabama’s comprehensive community colleges have since their inception, been separated 

into two instructional divisions, technical and academic. While the academic division usually 

prepares students to pursue degrees at the baccalaureate level in fields such as English, biology 

and history, the technical division is designed to prepare students to enter the workforce upon 

completion of study at the community college (Alabama Department of Postsecondary 

Education, 2010).   

In the 2004 academic year, in Alabama, over 70,000 students were enrolled at public 

two-year community colleges and, of those, there are over 50,000 who were enrolled in 

career/technical programs (National Center for Education Statistics, 2004). Nationwide, over 

15.6 million students were enrolled in career/technical programs in 2006-07, an increase of 
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62.5% from the 9.6 million enrolled in 1999. Technical education accounts for a large portion of 

Alabama community colleges, and provides many opportunities for program hopefuls.  

For example, many high school students in Alabama are able to attend college 

concurrently with high school through the Early College Enrollment Program (ECEP). 

According to the Alabama Community College System (2010) this program is a partnership 

between the Community College System and the Alabama State Department of Education. ECEP 

gives students an opportunity to work toward a technical college degree, with free college 

tuition, while completing high school graduation requirements. Students who have passed the 

Alabama High School Graduation Exam, who have a grade point average of 2.5, and who have 

an interest in enrolling in a technical college degree program are eligible to apply. ECEP is a 

great benefit for students who want to advance into the workforce quickly with a technical 

degree. Qualified and motivated students can graduate from high school and be very close to 

completing a high demand technical degree with no tuition burden (Early College Enrollment, 

2010). Thus, Alabama secondary students are afforded the opportunity to receive training in any 

technical area. 

One other example of the Alabama Community College System’s commitment to access 

is the Ability to Benefit Program. As a general rule, students must have a high school diploma or 

GED to attend a community college. However, in non-degree (certificate) courses, students who 

are at least sixteen years of age and have not been enrolled in secondary education for at least 

one calendar year, and who have a documented ability-to-benefit as defined by Federal Law may 

enter a certificate program through the Ability to Benefit Program. Alabama community colleges 

understand that providing individuals with an opportunity to begin a new career or to improve 

their existing skills strengthens the work force of Alabama, enabling it to meet the market place’s 
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competitive standards in service, manufacturing and performance industries (http://www.ed.gov, 

2008)  

Differences in Institutional Type 

Often the terms “community college” and “technical college” are mistakenly used 

interchangeably. The Alabama two-year college system contains both community and technical 

colleges, and there are notable and distinctive differences between the two types of institutions. 

Among the twenty-five public associate’s colleges existing in Alabama in 2010, only four are 

classified as technical colleges. However, in 1988, according to the National Center for 

Educational Statistics there were nineteen. Conventional wisdom throughout the system would 

have that, as time goes by, most of these remaining four technical colleges will be merged with 

the community colleges with which they share geographic service areas.  

Generally, comprehensive community colleges offer associate’s degrees in both academic 

and technical fields. Technical colleges in Alabama, on the other hand, typically only offer 

associate’s degrees in technical fields. In other fields only certification and diplomas are 

awarded. Many of the academic courses taken at a community college are transferable to a four-

year institution. In contrast, most of the academic courses taken at a technical college do not 

transfer to a community college or a four-year university, which is primarily due to the lack of 

planning to create a comprehensive statewide network of comprehensive community colleges in 

Alabama (Katsinas, 1994). Although an Associate’s degrees may be earned at both a community 

and a technical college, there are differences in the award. Associate’s degrees awarded at 

community colleges in a technical field of study, such as HVAC, typically have more academic 

course requirements than do Associate’s degrees awarded at technical colleges. An associate’s 

degree that is awarded within a particular technical field of study, when earned at a technical 
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college, is normally an Associates of Applied Technology, while an associate’s degree earned 

from a community college in the same technical field is typically an Associate’s of Applied 

Science (Alabama Community College System, 2010).   

According to Selingo (1999), students in technical education programs should possess 

excellent skills in critical thinking, math, successful communication, problem-

solving/reasoning/creativity, and computer/technical literacy to name only a few. Technology is 

the backbone of modern civilization; without it the infrastructure of the nation would fail to 

operate. For that reason, it is imperative that technical education programs graduate superior 

technicians who can meet the technological demands of the nation.  

Technological Changes That Affect Community Colleges 

The community college’s role in technical education is expanding beyond the training an 

entry-level workforce. The competitive global economy, new forms of work organizations, and 

technological advancement are all changes that are now affecting and will continue to influence 

technical education (Romano & Dellow, 2009). Over the past fifty years, technological changes 

have eliminated millions of jobs, but have also been the reason for creating millions of new jobs. 

The idea is that technological change raises the skill levels required of workers. Romano and 

Dellow (2009) show that from 1960 to 1998, computerization in American industry decreased 

the need for unskilled workers, consequently, raising the need for skilled workers. So, many 

employed during these decades needed training from a post-secondary institution in order to 

retain their positions. Community colleges are looked upon to address the educational needs of 

local business and industry and, as community-based institutions, they should be especially 

sensitive to local market conditions (Leigh & Gill, 2009).  Most outsourced cooperate training is 

provided by community colleges (Coulter, 2006). It is projected that employment between 2006 
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and 2016 in occupations that generally require an Associate’s degree will grow by 18.7%, and 

those requiring postsecondary technical training will grow by 13.6% (Sommers, 2009). Forty to 

sixty percent of the jobs that will exist in 2015 currently do not exist. Only 21% of the jobs in the 

U.S. require a bachelor’s degree and 75% of jobs in the U.S. require training beyond high school, 

but below a four-year degree (Coulter, 2006).  In order to embrace technological changes 

workers must find ways to continue to improve their skills in order to retain their positions or 

risk being replaced. Therefore, two-year colleges must continue to facilitate the needs of local 

industries.   

HVAC Curriculum Development in Alabama 

As in other colleges or universities, Alabama’s community and technical colleges have 

seen many curriculum changes over the past fifty years, including many within HVAC programs. 

The search for the best way to instruct students is continuous. The instructional design that was 

utilized in Alabama in 1960, when most HVAC programs began, and which continued until the 

early 1990s for HVAC programs at the post-secondary level, was Performance Based Instruction 

(PBI) (J. Logan, personal communication, April 1, 2010).  PBI incorporated the following two 

primary characteristics: 1) the programs’ competencies were based on occupational analysis 

which broke each competency into measurable, performance objectives; and 2) the students 

interacted with their instructors throughout each lesson by actively participating in meaningful 

exercises involving written and oral exercises, working on HVAC equipment, learning to order 

supplies and solving HVAC related problems. At the end of each lesson, each student would be 

assessed by the instructor in relation to his attainment of the objective for that lesson. Since the 

PBI teaching curriculum was being used by other states as well, it seemed be what HVAC 

programs needed in the 1960s (J. Logan, personal communication, April 1, 2010).   
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However, it did assume that all programs throughout the country were the same. The PBI 

curriculum was not revised or updated, and began to fall out of favor, as it failed to meet the 

changing needs of industry. Furthermore, much of what students were learning had no practical 

application once they entered the workforce. In turn, employers were hesitant to hire new 

graduates from technical colleges, due to a lack of up-to-date practical knowledge of HVAC 

systems.  

Due to the industry’s shortage of qualified technicians in the late 1980s and early 1990s, 

HVAC programs began to search for something to assist them in their immediate need for an 

improved curriculum, so an attempt to improve the current curriculum was begun. In 1994, the 

National Skills Standards Board was created to attempt to facilitate the need of HVAC programs. 

HVAC program directors, HVAC industry leaders, a group of industry professionals and other 

stakeholders worked in collaboration to create Skills Standards for HVAC service technicians. 

Skill standards were defined by their constituents as the body of knowledge, the technical skills, 

and the workplace behaviors required of productive, successful technicians (National Skills 

Standards, 1996). Skills Standards were to establish a clear set of performance expectations that 

help both educators and trainers by establishing required traits of HVAC technicians. The 

standards that were set forth were intended to address the needs of industry on a national level. 

Although the National Skill Standards did indeed address the needs of industry and assisted in 

the process of curriculum development, the assumption was made that the entire U.S. shared the 

same environment. For example, in the northern part of the U.S., a typical heating system uses 

oil for most heating purposes, known as an oil-fired furnace. However, in the southern part of the 

U.S., heat pump systems are most commonly used for heating.  
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Thus, instead of updating the PBI curriculum, the Alabama State Department of 

Education changed the name of its curriculum model from Performance Based Instruction to 

Competency Based Instruction and took out some of the detailed assessments being used. 

However, during the time of the curricular changes, new administrators were taking office at the 

Alabama Department of Postsecondary Education and the search for a completely new 

curriculum continued. Curriculum development companies from across the nation would attempt 

to persuade the state to purchase their curricula materials. In fact, James Logan, one of the first 

members on the HVAC curriculum committee for the state, remembered that The Wheels of 

Learning, a private organization that had built the curriculum for HVAC unions, would become 

quite forceful in their approach. The Wheels of Learning was a curriculum that was developed by 

a group of professionals, but it targeted the climates common in the northern regions of the 

country that tend to be more unionized. Since the curriculum targeted a northern part of the 

country, the curriculum failed to address the needs of the southern climate. However, the 

company continued to pursue its efforts to have Alabama to accept its curriculum. After a short 

time, the state called a committee meeting to vote to accept or reject The Wheels of Learning 

curriculum. The vote was eight to two against adopting the curriculum. This was just one of the 

many curriculum development companies that would continue to attempt to persuade the state to 

accept their curriculum as “the curriculum” (J. Logan, personal communication, April 1, 2010) 

As development companies jockeyed for position, it become a battle to determine which would 

have its curriculum chosen as “the one,” The process, the companies and educators failed to 

focus on the needs of HVAC programs. As a result, some colleges’ programs would take it upon 

themselves to improve their own curricula, while others continued to struggle to educate workers 

while employing outdated competencies and instructional models.    
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In the early 1990s, a system-wide curriculum change took place. The HVAC programs 

moved from Performance Based Instruction to Competency Based Instruction. One of the 

differences between these two forms of instruction was that in the competency-based system, 

students were no longer measured by their performance, or ability to complete a task. In 

performance based instruction the student had been graded on each individual task, broken down 

to its most specific components, on a scale from one to four. However, in competency-based 

instruction, the student only received a grade of complete or incomplete in the task (Alabama 

Department of Postsecondary Education, 2010).  

In 2003, under the order of then Chancellor for the Alabama Community College System, 

Roy Johnson, and the director for the ACCS Curriculum and Instruction Unit, an effort was 

begun to standardize the technical programs’ curriculum across the state. The first stage was to 

develop a curriculum plan, a rough outline of a “common course directory.” Prior to 2003, a 

curriculum or even a "common course directory” for HVAC programs in Alabama did not exist. 

All institutions taught the same courses, but the content that was being taught within a particular 

course varied between institutions. Courses could have the same course title, prefix and number, 

but vary widely in content (D. Laton, personal communication, April 1, 2010). In 2003, under 

the leadership of Dave Laton, Assistant Director of Career/Technical Education for the ACCS 

Department of Postsecondary Career/Technical Education, a group of HVAC faculty and invited 

industry professionals began to develop a standardized curriculum for the first time in Alabama. 

Much of the information for the curriculum development process was borrowed from 

neighboring states that had already completed curriculum standardization several years earlier. 

To help identify current industry needs, Laton sent competency surveys to every HVAC 

instructor and to each program’s advisory boards. According to Laton, the survey results were 
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not what the curricular committee had hoped to receive. The length of the survey and the 

ambiguous terminology it employed perhaps was to blame for the low response rate, which made 

the survey results unusable. The survey asked the participants for their opinion on core class 

requirements and to define certain terms, in an attempt to have an overall consensus of the 

standardization process. Because of the unusable surveys, the majority of the curriculum was 

developed by the curriculum committee and other industry professionals and HVAC faculty 

across the state. The process of standardizing the curriculum would take about one and half years 

to complete and took effect immediately, around the fall semester of 2005. Through this process, 

the ACCS Career/Technical Education Department was also able to develop statewide 

articulation agreements with secondary (high school) programs. According to Laton, in 2009, the 

curriculum that was developed has proven to be very effective; up to 86% of students who seek 

employment after graduation from HVAC programs at Alabama Community College System 

institutions have been successful in gaining employment. HVAC programs are proving 

themselves to industry and, according to employer surveys, employers that are seeking to hire 

new technicians are beginning to call community and technical colleges in search of graduates. 

As the technology for the HVAC industry continues to evolve and become more complex, it is 

necessary for HVAC faculty to meet on a yearly basis, making any revisions needed to the 

curriculum.  

HVAC Licensure Policies and Procedures 

In 1978, the state legislature of Alabama established the State of Alabama Board of 

Heating and Air Conditioning Contractors. The purpose of the Board is to certify qualified 

contractors on a state-wide basis in order to protect the public by ensuring that those contractors 
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have the knowledge and ability to install, service, or repair heating and air conditioning 

equipment (http://www.hvacboard.state.al.us). 

Prior to August 1, 2009, anyone could sit for the State of Alabama Board of Heating and 

Air Conditioning Contractors’ Examination, even if he or she had no prior knowledge of the 

heating and air conditioning industry. The minimum passing score for the exam was 67.5% it 

was an “open book” exam, derived from information from about nine or ten books. It would 

seem rather difficult for individuals who do not have knowledge of the HVAC industry to be 

successful in passing the exam, but since it was open book, it was theoretically possible for 

someone who is “good” at taking exams to earn a passing score (State of Alabama Heating and 

Air Conditioning, 2009). One loophole that existed in the certification process prior to the 

August 2009 changes was that an individual who wanted to start a business but who was unable 

to pass the exam could have someone else take the exam, and then use that person’s certification 

to start an HVAC business as long as the person earning the certification agreed. To discourage 

this type of activity, beginning August 1, 2009, the state only allows individuals who have held 

an apprentice registration, issued by the board, for two or more calendar years or has 3,000 

documented hours in the field working under a state of Alabama certified HVAC contractor, or 

who have earned a HVAC degree from a HVAC program that follows a curriculum approved by 

the Alabama State Board of Heating and Air Conditioning, to sit for the exam (State of Alabama 

Heating and Air Conditioning, 2009). Most associate’s degree programs prepare their students to 

take the state exam and, for students who are successful in passing it, employability potential is 

increased. Currently, the exam is offered three times a week at various locations across the state. 

The revised examination procedures are good news for the HVAC industry for, in the future, it 
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should raise the proficiency level of contractors and assure home and business owners that their 

contractors are competent and approved by the state board.    

Gender Bias in Technical Education 

It seems, from the beginning and throughout children’s lives, that they are predestined to 

become what their parents or society thinks they should be. Unfortunately, if a child expresses an 

interest in a career that traditionally has been restricted to the opposite sex, the child is 

immediately told that it is not appropriate for him or her. School systems have also played a role 

in creating, maintaining, and reinforcing gender differences (Huang et al., 1998). Beginning in 

elementary school, students are taught to label jobs as those for boys and those for girls. Should 

women be welders or mechanics? Should men be beauticians or secretaries? Until recently, 

according to society in general, the answer was “no” (Ridgeway & Correll, 2004). Without the 

external pressures from schools, parents, friends or society, it would be quite interesting to see 

what careers individuals would choose. Today, most Americans would agree that individuals 

should be allowed to choose their own careers paths based upon their individual abilities, 

aptitudes and interests. Yet, external forces are still factors in determining what careers 

individuals will choose (Programs and Practices that Work, 2009).  

Gender bias is an enormous concern in American society, especially in technical 

education where the external factors seem particularly strong (Wonacott, 2002). Legislative 

efforts to weaken or eliminate gender bias in technical education programs began in the early 

1970s, one of those being the Title IX of the Educational Amendments Act of 1972 (Beyond Title 

IX, 1993). Title IX of the Educational Amendments Act of 1972 requires all institutions receiving 

federal funding to allow equal opportunities for male and female alike. The act was intended to 

bring reform concerning gender inequality in education. “In addition, in 1978, with the 
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reauthorization of vocational education legislation (the ‘Perkins Act’), Congress required that 

each state hire a sex-equity coordinator to carry out functions designed to make vocational 

education systems more equitable and improve the access of women and girls to training from 

which they had previously been denied” (Beyond Title IX, 1993, p. 6).  Although the act has 

reduced gender bias to some degree over the last three decades, gender issues still persist 

(National Coalition for Women and Girls in Education, 2002).  

The Carl D. Perkins Vocational and Applied Technology Education Act Amendments of 

1984, currently known as the Vocational Education Act, also sought to reduce gender bias in 

technical education. The most recent revision, the Carl D. Perkins Career and Technical 

Education Improvement Act of 2006, defines gender bias as occupations or fields of work 

including careers in computer science, technology and other emerging skill occupations, for 

which individuals from one gender comprise less than 25% of the individuals employed in each 

such occupation or field of work (U.S. Department of Education).  

When examining technical program enrollments by gender, we find that most states’ 

enrollments are still sex-segregated (Thompson, 1994). Many technical education programs fail 

to have more than 25% of nontraditional students for their gender. It would seem that an 

invisible force has directed girls to enroll into clerical and health related programs, while boys 

continue to participate in construction and trade programs. If individuals did, indeed, choose 

career paths based on aptitude and ability then, more than likely, there would be a larger 

percentage of male secretaries and female carpenters (Thompson, 1994). If there was a 

comparable racial difference across programs or career paths, the inequity might attract more 

attention, be analyzed more extensively and have measures taken to achieve equity. However, 
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because the inequity is gender-based, it appears to be dismissed as merely a matter of individual 

choice (Rodgers & Boyer, 2006).  

Technical educational programs in Alabama prior to Title IX were almost completely 

gender segregated (National Coalition for Women and Girls in Education, 2002). Denying 

women the opportunity to enter into trades such as automotive technology forced them into such 

jobs as office technology. The trades into which women were admitted typically offered lower 

salaries with the result being that women were denied the ability to earn a much higher wage 

and, in turn, were denied the ability to become economically self-sufficient, an opportunity that 

men had long enjoyed (Wonacott, 2002). Unfortunately, in many ways, technical education is 

still characterized by the same gender segregation as it was by Title IX over thirty-five years ago.  

While enrollments in technical education programs since the original passage of Title IX 

have increased, they reflect minimal changes (Plumm, 2008). These enrollment patterns have 

serious consequences for both men and women. Men are deprived by missing out on 

opportunities to pursue positions in high demand high growth fields such as nursing or other 

health related fields (Filer, 1990). Likewise, women also are missing out on higher paying 

positions nontraditional for their gender in fields such as air conditioning and refrigeration. 

These enrollment trends affect women more so than men, due to the greater commonality of low 

wage positions for women. Frequently, women represent the lowest paid jobs in the workplace. 

A 1998 report by the Alabama State Board of Education indicated that women represented 72% 

of administrative support workers, while they hold only 3% of the jobs in the construction trades. 

It is clear for women who continue in their low wage jobs that they will earn much less money 

($250,000-$500,000) over their lifetime in comparison with earnings by men over the same 

period of time. On average, men earn 50% more than women (Burd-Sharps et al., 2007).  
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Educators often fail to remember that gender bias applies not only to women, but to men 

as well. Achieving gender equity in education is an effort to put men and women on an equal 

plane and to inform each of the strengths, capabilities and contributions of both genders. This, in 

turn, will decrease the pressure that men and women feel to conform to traditional roles (Huang 

et al., 1998). Less research has been published concerning men in programs that are 

nontraditional for their gender. Nonetheless, men are often underrepresented in jobs historically 

held by women, such as nursing or cosmetology. The specific underlying causes for the gender 

divide have been difficult for researchers to understand or quantify (Winter, 2009).  

Typically, individuals are not completely aware that they are categorizing themselves into 

gender specific roles until they are deciding to choose a career for themselves. By that time, 

individuals already believe what careers they “should” or “should not” choose by their gender. 

According to Title IX, gender cannot be used to exclude anyone from participating in or 

choosing a career, but if a young boy grows up believing that there is something wrong with him 

becoming a secretary it is unlikely from him to choose that specific career path (Witt, 1997).   

Possible causes for the barriers of sex segregation in technical education are not easily 

identified. Possible causes may include individuals being apart from their friends, fear of 

ridicule, lack of male or female role models in non-traditional careers, apparent lack of 

employment opportunities for male or females (depending on the career) in that particular field 

and societal traditional roles for men or women. Historical patterns over the past 30 to 40 years 

have been so difficult to break that some believe that men and women would be better served by 

pay equity as the solution. Pay equity purposes to increase the pay in traditional female 

occupations to that of men in comparable occupations (Plumm, 2008). 
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Conclusion 

Over the past three decades, there have been numerous changes throughout the state of 

Alabama that have affected Associate’s degree production at two-year colleges. Associate’s 

degree colleges provide opportunities for those who otherwise would never have been able to go 

to college. It will be interesting to see if the remaining technical colleges in Alabama will be 

absorbed by community colleges or they remain as four stand-alone institutions. As more and 

more qualified positions are needed in technology fields the completion rate for Associate’s 

degrees should continue to rise. Whether it is by state changes or separate entities, the curriculum 

for HVAC programs must continue to evolve to provide students with skills necessary to be 

competent in industry. Gender bias may never be completed alleviated but, hopefully, it will be 

only because students do not have a desire to enter into nontraditional roles, and not because they 

feel trapped in roles that are non-traditional for their gender. 
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CHAPTER II: 

METHODOLOGY 

In the previous section, the literature presented issues concerning education/technical 

education at public associate’s degree colleges in Alabama. Today, with a growing diversity 

among students, gender equity is prone to become a larger issue than in previous years. 

Since very little documentation exists concerning the degree production of HVAC 

programs in Alabama, the researcher hopes that the current study will facilitate future research 

on HVAC programs. In order to evaluate gender and racial/ethnic disparity of awards earned in 

HVAC programs in Alabama, the researcher has extracted data from the National Center for 

Education Statistics (NCES) Integrated Postsecondary Data System (IPEDS). The data is from 

the academic years 1988 through 2008 by data year, with the exception of data year 1999-2000 

as no reports were filed with NCES. The data years prior to 1994-1995 from IPEDS did not 

include race/ethnicity; therefore, data prior to these years will only reflect differences in gender. 

The data were extracted using the following delimiters: institutions in the state of Alabama in the 

public two-year sector, using institutions classified according to Carnegie Classification 2005: 

Basic Classification as Associate’s—Public Rural, Public Suburban, Public Urban. For these 

institutions data were extracted from completion of total degrees awarded, total Associate’s 

degrees, certificates and short certificates awarded by gender, race/ethnicity, but only from 

degrees conferred by the CIP codes for Heating, Air Conditioning, and Refrigeration 

Tech/Technicians (CIP 15.0501) and Heating, Air Conditioning, and Refrigeration (CIP 47.02). 
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Once extracted, the researcher then created a data set to include total degrees, total 

associate’s degrees by gender and race/ethnicity, total certificates by gender and race/ethnicity 

and total certificates by gender and race/ethnicity, by public rural, public suburban and/or public 

urban institutions.  

Research Questions 

     In order to fulfill the purpose of this study, the researcher investigated the following research 

questions: 

1) By Carnegie 2005 Basic Classification, how many awards were conferred in each 

year from 1988 to 2008 at public rural, suburban and urban-serving Associate’s 

Colleges in Alabama in the Heating, Ventilation, Air Conditioning and Refrigeration 

(HVAC) field of study? What percentage of all awards in all curricular areas do these 

HVAC awards represent? What percentage of all awards in technical fields do these 

HVAC degrees represent; 

2) By award type, how many awards were conferred in each year from 1988 to 2008 at 

public rural, suburban and urban-serving Associate’s Colleges in Alabama, in the 

HVAC field of study; 

3) By gender, how many awards were conferred in each year from 1988 to 2008 at 

public rural, suburban and urban-serving Associate’s Colleges in Alabama in the 

HVAC field of study; 

4) Does the data indicate the possible existence of gender bias in Alabama HVAC 

programs in terms of the number of degrees and certificates awarded; 
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5) By race, how many awards were conferred in each year from 1995 to 2008 at public 

rural, suburban and urban-serving Associate’s Colleges in Alabama in the HVAC 

field of study; and 

6) Does the data indicate the possible existence of racial disparity in Alabama HVAC 

programs in terms of the number of degrees and certificates awarded? 

Assumptions  

The current study was conducted based upon the following assumption: 

1) The data in the National Center for Education Statistics (NCES) Integrated 

Postsecondary Data System (IPEDS) system are complete and accurate, and 

2) HVAC degrees or certificates were not awarded by any Alabama Community College 

not included in the study sample. 

Delimitations 

The study was delimited a priori as follows: 

1) The study includes only total awards and gender breakouts for academic years 1988 

through 2008, and racial breakouts for academic years 1995 through 2008, and 

2) The study includes only public, Associate’s Colleges within the state of Alabama. 

Limitations  

The researcher acknowledged the following limitations to the study a priori:  

1) Some IPEDS data may be missing or inaccurate, and 

2) Data imputation for accessing years of data may affect the study analysis.  

Site Selection  

          It would be safe to say, for the most part, that community and technical colleges in 

Alabama have undergone many changes over the past two decades. Probably, the most radical 
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change has been in the merger of technical colleges with community colleges and, as stated 

previously, there are only four stand-alone technical colleges that remain in the state of Alabama. 

However, in 1988, according to the National Center for Educational Statistics, there were 19. 

Since this study is mainly concerned with the overall degree production of public Associate’s 

degree colleges in Alabama, and not overly concerned as to which institution generated those 

degrees, the institutions will be referred to as they are currently known, not according to the 

institution’s name at the time the degree was awarded.   

Statement of Positionality 

The researcher of this study writes not only as a researcher, but as someone who 

understands the nature of the HVAC industry. For the past four years the researcher has served 

as an instructor of HVAC in the Alabama two-year community college system. Prior to his role 

as an instructor, he served as a HVAC senior service technician and licensed State of Alabama 

HVAC Contractor for ten years. 

Table 1 presents the twenty-five institutions from which the data was gathered. 

Table 1 
 
Alabama Community Colleges Included in Current Study  
 

Institution Current HVAC 
Program 

Location  Carnegie 
Classification 

Alabama Southern 
Community College 
 

No Monroeville Rural 
 

Bevill State Community 
College  
 

Yes Jasper Rural 
 

Bishop State 
Community College  
 

Yes Mobile Urban 

Central Alabama 
Community College   
 

No Alexander City  Rural 



24 

Institution Current HVAC 
Program   

Location  Carnegie 
Classification 

Chattahoochee Valley 
Community College  
 

No Phenix City  Rural 

Enterprise-Ozark 
Community College  
 

No Enterprise  Rural 

Gadsden State 
Community College  
 

Yes Gadsden Rural 

George C. Wallace 
Community College-
Dothan  
 

Yes Dothan Rural 

George C. Wallace State 
Community College-
Hanceville  
 

Yes Hanceville Rural 

George C. Wallace State 
Community College-
Selma  
 

No Selma Rural 
 

H Councill Trenholm 
State Technical College 
 

Yes Montgomery  Suburban 
 

James H. Faulkner State 
Community College  
 

No Bay Minette  Suburban 

Jefferson Davis 
Community College  
 

Yes Brewton  Rural 

Jefferson State 
Community College  
 

No Birmingham  Urban 

John C. Calhoun 
Community College  
 

Yes Decatur Rural 
 

J F Drake State 
Technical College  
 

Yes Huntsville Urban 
 

J F Ingram State 
Technical College 
 

Yes Deatsville  Rural 

Lawson State 
Community College  

Yes Birmingham  Urban 
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Institution Current HVAC 
Program   

Location  Carnegie 
Classification 

Lurleen B. Wallace 
State Community 
College  
 

Yes Andalusia  Rural 

Snead State Community 
College  
 

No Boaz  Rural 

Northeast Alabama 
Community College  
  

No Rainsville  Rural 

Northwest Shoals 
Community College  
 

Yes Muscle Shoals Rural  

Reid State Technical 
College  
 

No Evergreen Rural 
 

Shelton State 
Community College  
 

Yes Tuscaloosa  Rural 

Southern Union State 
Community College  
 

Yes Wadley Rural 
 

Data Source: National Center for Education Statistics, Integrated Postsecondary Data System, 

2009. 
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CHAPTER III: 

DATA ANALYSIS 

The following section discusses the results from the researcher’s examination of data 

from the National Center for Education Statistics (NCES) Integrated Postsecondary Data System 

(IPEDS). The data are from the academic years 1988 through 2008 by data year. The data years 

prior to 1994 –1995 from IPEDS did not include race/ethnicity. Therefore, data prior to these 

years will only reflect differences in gender. The data were extracted using the following 

parameters: institutions in the state of Alabama in the public two-year sector, using institutions 

classified according to Carnegie Classification 2005: Basic Classification as Associate’s—Public 

Rural, Public Suburban, Public Urban. For these institutions data were extracted from 

completion of total degrees awarded, total Associate’s degrees, certificates and short certificates 

awarded by gender, race/ethnicity, but only from degrees conferred by the CIP codes for 

Heating, Air Conditioning, and Refrigeration Tech/Technicians (CIP 15.0501) and Heating, Air 

Conditioning, and Refrigeration (CIP 47.02). Table 2 reflects the total number of completions 

including Associate’s degrees, certificate, and short certificate awards, in the HVAC field of 

study from academic years 1988 through 2008.     

Distribution of Awards 

HVAC Degrees Awarded at Rural, Urban, and Suburban Serving Institutions 
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Table 2 

Total of HVAC Degrees and Certificates Awarded at Rural, Urban, and Suburban Serving 

Institutions 

Data Year Total Degrees Conferred 

1988-89 107 

1989-90 132 

1990-91 144 

1991-92 141 

1992-93 170 

1993-94 147 

1994-95 135 

1995-96 111 

1996-97 137 

1997-98 165 

1998-99 162 

2000-01 179 

2001-02 147 

2002-03 164 

2003-04 194 

2004-05 202 

2005-06 173 

2006-07 137 

2007-08 124 

Total  2871 

Mean Per Year (average)  151 

Change 1988-1989 to 2007-2008 22 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 3 presents the number of total awards conferred at rural, urban and suburban 

serving institutions in Alabama from academic years 1988 through 2008, in the HVAC field of 

study. Rural serving institutions represented the highest percentage of any group at 64% (1842), 

urban at 30% (852), and suburban at 6% (173).  
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Table 3 

Total HVAC Degrees and Certificates Awarded at Rural, Urban, and Suburban Serving 

Institutions 

Data Year Rural  Urban  Suburban  Total Degrees 
Conferred  

1988-89 60 47 0 107 

1989-90 83 29 20 132 

1990-91 112 15 17 144 

1991-92 97 35 9 141 

1992-93 108 54 8 170 

1993-94 76 54 17 147 

1994-95 86 46 3 135 

1995-96 73 29 9 111 

1996-97 86 48 3 137 

1997-98 126 29 10 165 

1998-99 123 29 10 162 

2000-01 92 74 13 179 

2001-02 73 68 6 147 

2002-03 98 58 5 164 

2003-04 140 46 8 194 

2004-05 134 60 8 202 

2005-06 112 45 16 173 

2006-07 83 46 7 137 

2007-08 80 40 4 124 

Total  1842 852 173 2871 

Mean Per Year  97 45 9 151 

Total % 64% 30% 6% 100% 

Change 1988-1989 to 

2007-2008 

20 -7 4 17 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 4 presents HVAC Associate’s degrees conferred at rural, urban and suburban 

institutions from academic years 1988 through 2008, in the HVAC field of study. Associate’s 

degrees are typically seventy-six credit hours and can be completed in five semesters. No 

Associate’s degrees were awarded at urban serving institutions during this time period, while 

rural serving institutions represented the highest percentage of 85% (443) of all HVAC Associate 

degrees earned, and suburban representing 15% (76).    
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Table 4 

Total HVAC Associate’s Degrees Awarded at Rural, Urban, and Suburban Serving Institutions   

Rural  Urban  Suburban  Data Year 

Associate’s Associate’s Associate’s  

Total Degrees 
Conferred  

1988-89 3 0 0 3 

1989-90 4 0 0 4 

1990-91 17 0 0 17 

1991-92 13 0 3 16 

1992-93 23 0 3 26 

1993-94 22 0 8 30 

1994-95 27 0 3 30

1995-96 23 0 7 30

1996-97 22 0 2 24

1997-98 28 0 8 36

1998-99 28 0 8 36

2000-01 32 0 2 34

2001-02 19 0 5 24

2002-03 33 0 5 38

2003-04 20 0 4 24

2004-05 34 0 4 38

2005-06 33 0 6 39

2006-07 33 0 4 37 

2007-08 29 0 4 33 

Total  443 0 76 519 

Mean Per Year  23 0 4 27 

Total % 85% 0 15% 100% 

Change 1988-

1989 to 2007-

2008 

26 - 4 30 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 5 presents HVAC certificates conferred at rural, urban and suburban institutions 

from academic years 1988 through 2008, in the HVAC field of study. Certificate level awards 

are typically fourty-six credit hours and can be completed in four semesters. Rural serving 

institutions represented the highest percentage at 61% (1051) of all HVAC certificates awarded, 

urban at 35.3% (605) and suburban representing the lowest percentage of 3.7% (63).      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



33 

Table 5 

Total HVAC Certificate Awards Conferred at Rural, Urban, and Suburban Serving Institutions   

Rural  Urban  Suburban  Data Year 

Certificate Certificate Certificate  

Total Degrees 
Conferred 

1988-89 55 47 0 102 

1989-90 79 29 20 128 

1990-91 95 15 17 127 

1991-92 71 35 6 112 

1992-93 85 54 5 144 

1993-94 50 54 9 113 

1994-95 50 38 0 88 

1995-96 36 23 2 61 

1996-97 50 43 0 93 

1997-98 63 29 1 93 

1998-99 60 29 1 90 

2000-01 45 37 1 83 

2001-02 41 33 0 74 

2002-03 45 40 0 85 

2003-04 53 24 0 77 

2004-05 57 24 1 82 

2005-06 48 19 0 67 

2006-07 34 11 0 45 

2007-08 34 21 0 54 

Total  1051 605 63 1718 

Mean Per Year  55.3 31.8 3.3 90 

Total % 61% 35.3% 3.7% 100% 

Change 1988-

1989 to 2007-

2008 

-21 -26 0 -47% 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 6 presents HVAC short-certificates conferred at rural, urban and suburban 

institutions from academic years 1988 through 2008, in the HVAC field of study. Short-

certificate awards are typically twenty-six credit hours and can be completed in three semesters. 

Rural serving institutions represented the highest percentage at 56% (345) of all HVAC short-

certificates awarded, urban at 39% (240) and suburban representing the lowest percentage of 5% 

(32).      
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Table 6 

Total HVAC Short-Certificate Awards Conferred at Rural, Urban, and Suburban Serving 

Institutions 

Rural  Urban  Suburban  Data Year 

Short 
Certificate 

Short 
Certificate 

Short 
Certificate  

Total Degrees 
Conferred 

1988-89 2 0 0 2 

1989-90 0 0 0 0 

1990-91 0 0 0 0 

1991-92 13 0 0 13 

1992-93 0 0 0 0 

1993-94 4 0 0 4 

1994-95 9 6 0 15 

1995-96 12 6 0 18 

1996-97 15 4 1 20 

1997-98 35 0 0 35 

1998-99 35 0 0 35 

2000-01 15 34 10 59 

2001-02 13 34 1 48 

2002-03 20 20 0 40 

2003-04 67 22 4 93 

2004-05 43 34 3 80 

2005-06 28 26 10 64 

2006-07 17 35 3 55 

2007-08 17 19 0 36 

Total  345 240 32 617 

Mean Per Year  18.2 12.6 1.7 32.4 

Total % 56% 39% 5% 100% 

Change 1988-1989 to 
2007-2008 

15 19 0 1700% 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 



36 

Table 7 presents the total number and percentage of awards conferred by gender at 

public, rural, suburban and urban-serving Associate’s Colleges in Alabama, in the HVAC field 

of study from the academic years 1988 through 2008. As seen in Table 7 men represented 97.9% 

(2811) of all awards, while women represented 2.1% (60). 

HVAC Awards by Gender 

Table 8 presents total awards conferred by gender at public, rural, suburban and urban-

serving associate’s colleges in Alabama, in the HVAC field of study from the academic years 

1988 through 2008. Men at rural serving institutions represented the highest percentage of 63.3% 

(1820), while women at suburban institutions represented the lowest percentage of 0.1% (4).   
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Table 7 

Total Number and Percentage of HVAC Degrees and Certificate Awards by Gender                 

Women Men Data Year 

Number of 
Degrees 

Percentage of 
Degrees  

Number of 
Degrees  

Percentage of 
Degrees 

Total Degrees 
Conferred  

1988-89 1 1 106 99 107 

1989-90 3 2 129 98 132 

1990-91 3 2 141 98 144 

1991-92 3 2 138 98 141 

1992-93 2 2 168 98 170 

1993-94 3 2 144 98 147 

1994-95 2 1.5 133 98.5 135 

1995-96 7 6.4 104 94.2 111 

1996-97 3 2.1 134 97.7 137 

1997-98 3 1.8 162 99.2 165 

1998-99 3 1.8 159 98.2 162 

2000-2001 4 2.3 175 97.7 179 

2001-02 0 0 147 100 147 

2002-03 9 5.5 155 94.7 164 

2003-04 1 0.5 193 101 194 

2004-05 5 2.5 197 97.4 202 

2005-06 2 1.2 171 117.2 173 

2006-07 3 2.2 134 117.8 137 

2007-08 3 2.4 121 97.6 124 

Total  60 2.1 2811 97.9 2871 

Mean Per Year  3 - 148 - 151 

Total % 2.1 - 97.9 - 100% 

Change 1988-

1989 to 2007-
2008 

3  15  15.8% 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 2009. 
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Table 8 

Total HVAC Degrees and Certificates Awarded at Rural, Urban, and Suburban Serving 

Institutions by Gender 

Data 
Year 

Rural  
  

Urban  
  

Suburban 
 

 Women Men Women Men Women  Men  

Total  
Degrees 

Conferred 

1988-89 0 60 1 46 0 0 107 
1989-90 2 81 1 28 0 20 132 
1990-91 2 110 1 14 0 17 144 
1991-92 3 94 0 35 0 9 141 
1992-93 1 107 1 53 0 8 170 
1993-94 3 73 0 54 0 17 147 
1994-95 2 84 0 46 0 3 135 
1995-96 5 68 0 29 2 7 111 
1996-97 2 84 1 47 0 3 137 
1997-98 0 126 2 27 1 9 165 
1998-99 0 123 2 27 1 9 162 
2000-01 1 91 3 71 0 13 179 
2001-02 0 73 0 68 0 6 147 
2002-03 7 99 2 56 0 0 164 
2003-04 1 144 0 41 0 8 194 
2004-05 4 130 1 59 0 8 202 
2005-06 2 110 0 45 0 16 173 
2006-07 0 83 3 44 0 7 137 
2007-08 0 80 3 37 0 4 124 

Total  35 1820 21 827 4 164 2871 

Mean Per 
Year  

1.8 95.8 1.1 43.5 0.2 8.9 151 

Total % 1.9% 98.1% 2.5% 97.5% 2.3% 97.7% - 

Change 
1988-
1989 to 
2007-
2008 

0 20 2 -9 0 4 17 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 9 presents total associate’s degrees conferred by gender at public, rural, suburban 

and urban-serving associate’s Colleges in Alabama, in the HVAC field of study from the 

academic years 1988 through 2008.   

Table 9 

Total HVAC Associate’s Degrees by Gender 

Data Year Women Men Total Degrees 

1988-89 0 3 3 

1989-90 1 3 4 

1990-91 0 17 17 

1991-92 0 16 16 

1992-93 0 26 26 

1993-94 0 30 30 

1994-95 2 28 30 

1995-96 0 30 30 

1996-97 0 24 24 

1997-98 1 35 36 

1998-99 1 35 36 

2000-2001 1 33 34 

2001-02 0 24 24 

2002-03 7 31 38 

2003-04 0 24 24 

2004-05 1 37 38 

2005-06 1 38 39 

2006-07 0 37 37 

2007-08 0 33 33 

Total  15 504 519 

Total % 2.9% 97.1% 100% 

Change 1988-1989 
to 2007-2008 

0 30 30 

Data Source: National Center for Education Statistics, Integrated Postsecondary Data System, 

2009. 
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Table 10 presents total certificate awards conferred by gender at public, rural, suburban 

and urban-serving associate’s colleges in Alabama, in the HVAC field of study from the 

academic years 1988 through 2008.   

Table 10 

Total HVAC Certificates Conferred by Gender 

Data Year Women Men Total Degrees Conferred  

1988-89 1 101 102 

1989-90 2 126 128 

1990-91 3 124 127 

1991-92 0 112 112 

1992-93 2 142 144 

1993-94 1 112 113 

1994-95 0 88 88 

1995-96 5 56 61 

1996-97 3 90 93 

1997-98 2 91 93 

1998-99 2 88 90 

2000-01 2 81 83 

2001-02 0 74 74 

2002-03 2 83 85 

2003-04 1 76 77 

2004-05 0 82 82 

2005-06 1 66 67 

2006-07 0 45 45 

2007-08 2 52 54 

Total  29 1689 1718 

Total % 1.7% 98.3% 100% 

Change 1988-1989 to 

2007-2008 

1 -49 -48 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 2009. 
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Table 11 presents total short-certificate awards conferred by gender at public, rural, 

suburban and urban-serving associate’s colleges in Alabama, in the HVAC field of study from 

the academic years 1988 through 2008. 

Table 11 

Total HVAC Short-Certificates Conferred by Gender 

Data Year Women Men Total Degrees 
Conferred 

1988-89 0 2 2 
1989-90 0 0 0 

1990-91 
0 0 

0 

1991-92 
3 10 

13 

1992-93 
0 0 

0 

1993-94 
2 2 

4 

1994-95 
0 15 

15 

1995-96 
2 16 

18 

1996-97 
0 20 

20 

1997-98 
0 35 

35 

1998-99 
0 35 

35 

2000-2001 
1 58 

59 

2001-02 
0 48 

48 

2002-03 
0 40 

40 

2003-04 
0 93 

93 

2004-05 
4 76 

80 

2005-06 0 64 64 

2006-07 3 52 55 

2007-08 1 35 36 

Total  16 601 617 

Total % 2.6% 97.4% 100% 

Change 1988-1989 
to 2007-2008 

1 33 34 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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HVAC Awards by Race/Ethnicity 

Table 12 presents population data from 1990 for the state of Alabama by race. 

Table 12 

Year 1990 Alabama Total Population by Race 

Race Percentage of Population Total 

Black 25% 1,020,705 
White 74% 2,975,797 
Other 1% 44,085 

Total 100% 4,040,587 

Data Source: U.S. Census Bureau, 2010.   

 

Table 13 presents population data from the year 2000 for the state of Alabama by race.   

Table 13 

Year 2000 Alabama Total Population by Race 

Race Percentage of Population Total 

Black 26% 1,155,930 
White 71% 3,162,808 
Other 3% 128,362 

Total 100% 4,447,100 

Data Source: U.S. Census Bureau, 2010.   

Table 14 presents total awards conferred by race/ethnicity from academic years 1995 

through 2008. From the data it is clear that Hispanic, American Indian/Alaskan Native, and 

Asian/Pacific Islanders all represent the lowest percentage (less than 1%, or 40), which 

constituted less than 2% overall. White, on the other hand, would represent the largest 

percentage (an average of 68.6%, or 1383) of any group for the entirety of the time period 

represented in the chart. In 1994-1995, white accounted for 78.5% of all awards (their highest 

percentage). In 2003-2004, African American accounted for 37% (their highest percentage), for 

an overall average of 29.3% (591) of all awards.  
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Table 14 

Total of HVAC Degrees and Certificates Awarded by Race/Ethnicity 

Data Year 
 

White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 
106 

0 
28 1 0 135 

1995-96 
79 

1 
30 0 0 111 

1996-97 
96 

2 
37 1 2 137 

1997-98 
113 

0 
49 1 1 165 

1998-99 
110 

0 
49 1 1 162 

2000-2001 
124 

1 
48 3 0 179 

2001-02 
92 

1 
53 0 0 147 

2002-03 
113 

0 
46 1 3 164 

2003-04 
119 

0 
73 3 2 194 

2004-05 
133 

1 
62 1 1 202 

2005-06 
120 

1 
46 0 0 173 

2006-07 
90 

2 
40 0 5 137 

2007-08 
88 

3 
30 1 0 124 

Total  
1383 12 591 13 15 

2030 

Total % 68.6% 0.6% 29.3% 0.6% 0.7% 100% 

Change 
1988-1989 
to 2007-
2008 

18 3 2 0 0 -11 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
 

Table 15 presents total awards conferred by race/ethnicity from 1995 through 2008. 

White earned 68.2% of all awards. African American represented 30%, and Hispanic, American 

Indian/Alaskan Native, and Asian/Pacific Islander constituted the remaining percentage, which 

was less than 2% combined.  
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Table 15 

Percentage of HVAC Degrees and Certificate Awards by Race/Ethnicity 

Data Year White % Hispanic 
% 

African 
American 

% 

American 
Indian or 
Alaskan 
Native % 

Asian or 
Pacific 
Islander 

Men 
% 

Total 
% 

1994-95 
78.2 0 21 0.8 

- 100% 

1995-96 
70.2 0.9 28.6 0.9 

- 100% 

1996-97 
70 1.4 27 0.7 0.7 

100% 

1997-98 
68.4 0 31.4 0.6 0.6 

100% 

1998-99 
68.3 0 30.3 0.7 0.7 

100% 

2000-2001 
70.5 0.6 27.2 1.7 0 

100% 

2001-02 
63 0.7 36.3 0 0 

100% 

2002-03 
69.7 0 28.1 1.2 1.2 

100% 

2003-04 
61.3 0 39.2 0.5 0.5 

100% 

2004-05 
66.8 1 31.1 0.5 0.5 

100% 

2005-06 
71 0.6 45.6 1.2 0 

100% 

2006-07 
66.7 1.5 29.6 0 2.2 

100% 

2007-08 
72.1 2.5 24.6 0.8 0 

100% 

Total % 
68.2% .7% 30% .7% .4% 

100% 

Change 
1988-1989 
to 2007-
2008 6.1% 0 9% -0.1% - 

- 

Data Source: National Center for Education Statistics, Integrated Postsecondary Data System, 

2009. 

 

Table 16 presents total awards conferred by race/ethnicity at public rural-serving 

associate’s colleges in Alabama, in the HVAC field of study from academic years 1995 through 

2008.   
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Table 16 

Total of HVAC Degrees and Certificates Awarded at Rural Serving Institutions by 

Race/Ethnicity  

Rural  

Data Year 
 

White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 
74 0 12 0 0 86 

1995-96 
60 1 12 0 0 73 

1996-97 
67 0 19 1 0 

87

1997-98 
93 0 31 1 1 

126

1998-99 
88 0 30 1 1 

123

2000-2001 
75 0 16 2 0 

93

2001-02 
54 1 16 0 0 

73

2002-03 
80 0 15 1 1 

98

2003-04 
97 0 41 2 0 

140

2004-05 
96 1 33 1 1 

134

2005-06 
98 0 15 0 0 

112

2006-07 
60 1 21 0 1 

83

2007-08 
66 2 5 

1 
0 

74

Total  
1008 6 266 10 5 

1295 

Total % 78% 0.4% 20.6% 0.7% 0.3% 100% 

Change 
1988-1989 
to 2007-
2008 

-8 2 -7 1 0 -12 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 17 presents total awards conferred by race/ethnicity at public urban-serving 

associate’s colleges in Alabama, in the HVAC field of study from academic years 1995 through 

2008.    

Table 17 

Total of HVAC Degrees and Certificates Awarded at Urban Serving Institutions by 

Race/Ethnicity 

Urban 

Data Year 
 

White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 29 0 16 1 0 46 
1995-96 13 0 16 0 0 29 
1996-97 

28 2 16 0 1 
47

1997-98 
16 0 13 0 0 

29

1998-99 
18 0 14 0 0 

29

2000-2001 
42 1 27 1 0 

73

2001-02 
36 0 33 0 0 

68

2002-03 
27 0 29 0 0 

56

2003-04 
21 0 29 1 1 

46

2004-05 
33 0 25 0 0 

60

2005-06 
12 1 25 0 0 

45

2006-07 
26 1 16 0 2 

46

2007-08 
21 1 22 

0 
0 

40

Total  322 6 281 3 4 
620 

Total % 53.2% .6% 44.7% .6% .8% 100% 

Change 
1988-1989 
to 2007-
2008 

-8 1 6 1 0 -6 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 18 presents total awards conferred by race/ethnicity at public suburban-serving 

associate’s colleges in Alabama, in the HVAC field of study from academic years 1995 through 

2008.     

Table 18 

Total of HVAC Degrees and Certificates Awarded at Suburban Serving Institutions by 

Race/Ethnicity 

Suburban 

Data Year 
 

White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 
3 0 0 0 0 

3 

1995-96 
6 0 2 0 0 

9 

1996-97 
1 0 2 0 0 

3 

1997-98 
4 0 5 0 0 

10 

1998-99 
4 0 5 0 0 

10 

2000-01 
7 0 5 0 0 

13 

2001-02 
2 0 4 0 0 

6 

2002-03 
3 0 2 0 0 

5 

2003-04 
5 0 3 0 0 

8 

2004-05 
4 0 4 0 0 

8 

2005-06 
10 0 6 0 0 

16 

2006-07 
4 0 3 0 0 

7 

2007-08 
1 0 3 

0 
0 

4 

Total  
54 0 44 0 0 102 

Total % 55% 0 45% 0 0 100% 

Change 
1988-1989 
to 2007-
2008 

-2 0 3 0 0 1 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Table 19 presents total HVAC Associate’s degrees conferred by race/ethnicity from 

academic years 1995 through 2008. White earned 79.1%, (336) of awards. African American 

represented 18.1% (77), Hispanic at 1.2% (5), and American Indian/Alaskan Native, and 

Asian/Pacific Islander constituted the remaining percentage, which was less than 2% (5) 

combined.  

Table 19 

Total HVAC Associate’s Degrees Conferred by Race/Ethnicity 

    

Data Year White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 25 0 5 0 - 30 
1995-96 23 1 6 0 - 30 
1996-97 16 0 8 0 0 24 
1997-98 30 0 6 0 0 36 
1998-99 30 0 6 0 0 36 
2000-01 29 0 4 1 0 34 
2001-02 17 0 7 0 0 24 
2002-03 29 0 8 1 0 38 
2003-04 19 0 5 0 0 24 
2004-05 34 1 2 0 1 38 
2005-06 33 0 6 0 0 39 
2006-07 26 0 9 0 1 37 
2007-08 25 3 5 1 0 33 

Total 336 5 77 3 2 
425 

Total % 79.1% 1.2% 18.1% 0.7% 0.4% 100% 

Change 
1988-1989 
to 2007-

2008 

0 3 0 1 - 3 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 

Table 20 presents total HVAC certificate awards conferred by race/ethnicity from 

academic years 1995 through 2008. White represented 68% (673) of certificate awards and 

African American represented 30% (297). Hispanic, American Indian/Alaskan Native, and 
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Asian/Pacific Islander constituted the remaining percentage, which was less than 2% (22) 

combined.  

Table 20 

Total HVAC Certificates Conferred by Race/Ethnicity 

 

Data Year White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 69 0 18 1 - 88 

1995-96 41 0 20 0 - 61 

1996-97 62 2 27 1 1 93 

1997-98 58 0 33 1 1 93 

1998-99 55 0 33 1 1 90 

2000-01 57 1 23 2 0 83 

2001-02 45 1 28 0 0 74 

2002-03 56 0 28 0 1 85 

2003-04 52 0 24 0 1 77 

2004-05 56 1 23 1 1 82 

2005-06 49 1 16 1 0 67 

2006-07 30 1 13 0 1 45 

2007-08 43 0 11 0 0 54 

Total  673 7 297 8 7 993 

Total % 68% 0.6% 30% 0.8% 0.6% 100% 

Change 
1988-1989 
to 2007-
2008 

-26 0 -7 -1 - -34 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 

 

Table 21 presents total HVAC short-certificate awards conferred by race/ethnicity from 

academic years 1995 through 2008. White earned 61.7% (369) of all short-certificates awarded 

and African American represented 36% (218). Hispanic, American Indian/Alaskan Native, and 



50 

Asian/Pacific Islander constituted the remaining percentage, which was less than 2% (11) 

combined. 

Table 21 

Total HVAC Short-Certificates Conferred by Race/Ethnicity 

Data Year White Hispanic African 
American 

American 
Indian or 
Alaskan 
Native 

Asian or 
Pacific 
Islander 

Total 
Degrees 

1994-95 
10 0 5 0 

- 15 

1995-96 
12 0 5 1 

- 18 

1996-97 
18 0 2 0 0 

20 

1997-98 
25 0 10 0 0 

35 

1998-99 
25 0 10 0 0 

35 

2000-01 
38 0 21 0 0 

59 

2001-02 
30 0 18 0 0 

48 

2002-03 
28 0 10 1 1 

40 

2003-04 
48 0 44 1 0 

93 

2004-05 
43 0 37 0 0 

80 

2005-06 
38 0 24 2 0 

64 

2006-07 
34 1 18 1 1 

55 

2007-08 
20 2 14 0 0 

36 

Total  369 3 218 6 2 598 

Total 61.7% 0.5% 36% 1% 0.3% 100% 

Change 
1988-1989 
to 2007-
2008 

10 2 9 0 - 21 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 
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Awards Earned in HVAC 

The following section presents the data on awards earned in the HVAC field of study in 

Alabama in a graphical manner. Even more obviously than seen in the previous tables, it is clear 

that there have been year-to-year changes in all award levels that have been quite dramatic at 

times. Looking at the overall results, it is clearly seen that the only award level that has 

continued to increase is the Associate’s degree. Although the change is small, considering that 

this is over a twenty-year span, it is still an increase and the only level at which overall average 

gain was realized. Although, for the most part, the other award levels (certificate, short 

certificate) have produced more degrees per year, if the trend continues it is inevitable that 

associate’s degrees earned will surpass all other awards.  

Figure 1 presents all award levels (associate’s, certificate, and short-certificate) from the 

academic years 1988 through 2008. As seen in Figure 1, certificate and short-certificate awards, 

at times have been sporadic and continue to fall overtime, while associate’s degrees have 

increased slightly but have remained fairly flat in recent years.     

 
 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 

 

Figure 1. All Awards Earned through the Academic Years, 1988-2008 
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As seen in the Figure 2, the total number of associate’s degrees earned over the past two 

decades has risen, although not necessarily year after year, but certainly overall. It is important to 

note that while there have sometimes been drastic drops in degrees awarded from one year to 

another, Associate’s degrees in the HVAC field of study take at least five consecutive semesters 

or approximately two years to earn. Today, HVAC equipment manufacturers are increasing the 

technical complexity of their equipment, thus requiring HVAC technicians to be knowledgeable 

about the more advanced equipment they now service. Speaking from my experience as an 

instructor and HVAC service technician in the field, this could be a contributing factor in the 

slight increase of Associate’s degrees in the HVAC field of study. It is the researcher’s belief 

that the Associate’s degree is the only award offered that gives the in-depth training necessary 

(solely due to the required number of technical hours) for an individual to become highly 

proficient before entering the field as a service technician. Once again, this is not to say that a 

technician will be incompetent as a technician if he chooses not to earn an Associate’s degree, 

but it is probable that the more time that he spends under the tutelage of a qualified instructor, 

the better chance he has of increasing his knowledge and understanding related to HVAC. 
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Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 

 
Figure 2.  HVAC Associate’s Degrees Earned through the Academic Years, 1988-2008 

As seen in Figure 3, in 1988, there were 102 certificates earned, while some two decades 

later there were only 52 certificates earned, a decline of over 51%. Earning a certificate award (in 

HVAC) typically takes approximately four semesters to complete, while an Associate’s degree 

generally can be completed in five, despite the fact that there are 21-semester hours difference 

between the two awards and completion times do vary between institutions. This is solely due to 

how courses are currently offered semester by semester. Just through my own anecdotal 

evidence, I have found that students are usually not going to take a couple of semesters off, and 

then come back to get the other couple of classes they need. Typically, students do one of two 

things. They either continue to attend HVAC classes (which will count toward an Associate’s 

degree), or they quit attending classes all together and consequently earn a short certificate.      
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     If the technological changes being made by the manufactures of HVAC equipment have 

indeed contributed to the increase of Associate’s degrees, then the decrease of certificate awards 

are likely.   

 

Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 

 

Figure 3. HVAC Certificates Awarded through the Academic Years, 1988-2008. 

As seen in Figure 4, year after year, more and more short certificates were being earned 

but, after 2003-04, that number began to drop drastically. A couple of factors may be responsible 

for this drastic decline in short certificate awards. Although these factors may not be the sole 

reason(s), they are certainly the most predominant. First, several technological changes were 

beginning to be implemented around 2003 by equipment manufacturers in the HVAC industry. 

Second, longer formalized training would become necessary to understand the more complex 

systems being built by manufactures. As stated previously, short certificate awards were 

originally designed to give an individual the very basic skills needed to “go to work”. It is 

probably safe to say that this award was not intended to give an individual all the skills necessary 
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to become a service technician, especially, with the technological changes being implemented 

today. Therefore, I would predict that short certificate awards have seen their pinnacle in the 

amount of awards earned per year, and may hover around their current number of awards earned 

for some time.       

 

 
Data Source: National Center for Education Statistics Integrated Postsecondary Data System, 

2009. 

 
Figure 4. HVAC Short Certificate Awards Earned through the Academic Years, 1988-2008 
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CHAPTER IV: 

FINDINGS, CONCLUSIONS AND RECOMMENDATIOINS  

Awards in the HVAC Field of Study 

In the early days of technical education, there were only a couple of academic 

requirements for HVAC programs; however, in the late 1980s, that would all change. Fred 

Gainous, who then was chancellor for the Alabama Community College System, would mandate 

technical programs to follow a more collegiate schedule, integrating academics into their 

requirements for an award. Because of these curricular changes, it would nearly force many 

technical education programs throughout the state to close; albeit, some technical education 

programs would rebound and prove strong (J. Logan, personal communication, April 1, 2010).   

After examining data from National Center for Education Statistics (NCES) Integrated 

Postsecondary Data System (IPEDS) from 1988 to 2008, it appears that Associate’s degree 

production at public Associate’s Colleges in the HVAC field of study in Alabama has changed 

significantly. In 1988, Associate’s degrees accounted for less than 3% (3) of all degrees awarded 

in HVAC, while twenty years later, Associate’s degrees account for nearly 30% (33) of all 

degrees awarded. The reason for such an intense change is twofold: More institutions are now 

offering an associate’s degree in the HVAC field of study, and the rising need for higher 

qualified technicians. However, two other factors should be considered. First, employers in the 

HVAC industry have raised their expectations concerning the necessary qualifications of 

potential employees. This, in turn, has motivated students to seek the associate’s degree rather 

than certificate level awards. For many HVAC students, an associate’s degree will be the end of 
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their educational endeavor. However, a select few transfer to a four-year university to continue 

studies, perhaps in the field of environmental or HVAC design engineering. This being the case, 

the current prevalence of the Associate’s degree in this field is positive, in that the completion of 

this degree facilitates an easier transfer than would completion of a certificate program.  

In 1988, certificates earned in the HVAC field of study accounted for 95% (102) of all 

degrees awarded while, twenty years later, certificates account for 44% (54) of all degrees 

awarded. Obviously the reason for the decline in the share of awards that are certificates is 

largely due to the increase in the number of associate’s degrees awarded. In attempting to 

determine the exact cause for the decline in certificates earned, it is notable that, in this time 

period and to date, no HVAC program in Alabama has ceased offering a certificate award. 

Therefore, it is researcher’s belief that, as employers began to require higher qualifications and 

more extensive skill sets for potential employees, fewer and fewer students are interested in 

earning a certificate award. The time commitment it takes to earn an Associate’s degree versus a 

certificate also becomes a factor. Earning a certificate award (in HVAC) typically takes 

approximately four semesters to complete, while an Associate’s degree can typically be 

completed five.              

Lastly, in 1988, short certificates earned in the HVAC field of study accounted for less 

than 1% (2) of all degrees awarded, while twenty years later it had risen to 29% (36). The reason 

for such a striking change here is mainly related to the number of programs that offered a short 

certificate. Over the past twenty years, more and more programs have begun to offer a short 

certificate. In 1988, few programs offered a short certificate award. Actually, the award was 

more like an in house certificate (J. Logan, personal communication, April 1, 2010). Today, most 

institutions offer a short certificate award that is recognized by the state. A short certificate in 
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HVAC normally requires twenty-six credit hours. With this in mind, it is probably safe to say 

that a student who completes a short certificate will not have the same in-depth knowledge as a 

student who completes an associate’s degree, due to the difference in the number of technical 

hours required between the two degrees. This is not to say that one would not be at all competent 

as a technician, but it is probable that the more time that one spends under the tutelage of a 

qualified instructor, the better chance one has of increasing one’s knowledge and understanding 

of HVAC.  

The Alabama State Department of Post-Secondary Education defines the purpose of a 

short certificate as meeting the immediate needs of business and industry, while concurrently 

enhancing student employability and career development. Short certificates, today, enroll 

individuals who wish to get through a technical program and into the workforce as quickly as 

possible. Most often, individuals that pursue a short certificate award do not intend to become a 

full-fledged service technician, but are working in fields that only require a familiarity with 

HVAC. One might argue that, since programs are considered viable based upon the number of 

graduates, (seven per year or twenty-one every three years) (Carl D. Perkins Vocational and 

Technical Education Act, 1998), public two-year colleges keep or create short certificate 

programs as a way to increase the likelihood of a student earning some award. This is not to say 

that short certificate awards are not merited, but concerning how the award benefits the student 

who aspires to become a full-fledged service technician, the payoff is small.     

Findings 

Research Question One 

By Carnegie 2005 Basic Classification, how many awards were conferred in each year 

from 1988 to 2008 at public rural, suburban and urban-serving associate’s colleges in Alabama 
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in the Heating, Ventilation, Air Conditioning, and Refrigeration (HVAC) field of study? What 

percentage of all awards in all curricular areas do these HVAC awards represent? What 

percentage of all awards in technical fields do these HVAC degrees represent?  

To determine the total number of awards conferred in each year, the researcher extracted 

data from the National Center for Education Statistics (NCES) Integrated Postsecondary Data 

System (IPEDS). The data is from the academic years 1988 through 2008 by data year, with the 

exception of data year 1999-2000 as no reports were filed with NCES. The data were extracted 

using the following parameters: institutions in the state of Alabama in the public two-year sector, 

using institutions classified according to Carnegie Classification 2005: Basic Classification as 

Associate’s—Public Rural, Public Suburban, Public Urban. For these institutions data were 

extracted from completion of total degrees awarded. Based on these parameters, the data 

indicated that 64% (1842) of all awards conferred were at public rural serving institutions with 

an annual per year average of 97. Public urban serving at 30% (852) with an annual per year 

average of 45 and public suburban serving institutions at 6% (173) with an annual per year 

average of nine. In 1988, awards earned in HVAC represented 0.5% of all degrees awarded in all 

curricular areas at public rural, public suburban and public urban institutions, and 17.5% of 

technical degrees awarded in all technical fields. In 2008, awards earned in HVAC represented 

0.5% of all degrees awarded in all curricular areas at public rural, public suburban and public 

urban institutions, and 15% of technical degrees awarded in all technical fields.     

Research Question Two 

By award type, how many awards were conferred in each year from 1988 to 2008 at 

public rural, suburban and urban-serving Associate’s Colleges in Alabama, in the HVAC field of 

study? 
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To determine the total number of awards conferred in each year by award type, the 

researcher extracted data from the National Center for Education Statistics (NCES) Integrated 

Postsecondary Data System (IPEDS). The data is from the academic years 1988 through 2008 by 

data year, with the exception of data year 1999-2000 as no reports were filed with NCES. The 

data were extracted using the following parameters: institutions in the state of Alabama in the 

public two-year sector, using institutions classified according to Carnegie Classification 2005: 

Basic Classification as Associate’s—Public Rural, Public Suburban, and Public Urban. For these 

institutions data were extracted from completion of total degrees awarded, total associate’s 

degrees, certificates, and short certificates awarded. Based on these parameters, the data 

indicated that 85% (443) of all associate’s degrees conferred were at public rural serving 

institutions with an annual per year average of 23. Public suburban serving institutions at 15% 

(76) with an annual per year average of four and there were no associate’s degrees were 

conferred at public urban serving institutions. Based on these parameters, the data indicated 

that61 % (1051) of all certificate awards conferred were at public rural serving institutions with 

an annual per year average of 55.3. Public urban serving at 35.3% (605) with an annual per year 

average of 31.8 and public suburban serving institutions at 3.7% (63) with an annual per year 

average of 3.3.  

While the certificate award has decreased from year-to-year it remains the highest 

number of awards completed. The total number of certificates awarded more than tripled the 

number of associate’s degrees awarded during this time period and more than doubled the 

number of short certificate awards.    
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Research Question Three 

By gender, how many awards were conferred in each year from 1988 to 2008 at public 

rural, suburban and urban-serving Associate’s Colleges in Alabama in the HVAC field of study? 

To determine the total number of awards conferred in each year by gender, the researcher 

extracted data from the National Center for Education Statistics (NCES) Integrated 

Postsecondary Data System (IPEDS). The data is from the academic years 1988 through 2008 by 

data year, with the exception of data year 1999-2000 as no reports were filed with NCES. The 

data were extracted using the following parameters: institutions in the state of Alabama in the 

public two-year sector, using institutions classified according to Carnegie Classification 2005: 

Basic Classification as associate’s—Public Rural, Public Suburban, Public Urban. For these 

institutions data were extracted from completion of total degrees awarded by gender. Based on 

these parameters, the data indicated that men earned 97.9% (2811) of all awards with an annual 

per year average of 148, while women accounted for only 2.1% (60) of all awards earned with an 

annual per year average of 3. Men earned 97.1% (504) of all Associate’s degrees awarded, while 

women earned 2.9% (15). Men earned 98.3% (1686) of all certificates awarded, while women 

earned 1.7% (29). Men earned 97.4% (601) of all short certificates awarded, while women 

earned 2.6% (16). Clearly, there is a difference in the number of awards earned by men in 

comparison to women, and that, HVAC programs are predominately male. It is also clear that 

fewer women complete HVAC programs each year in comparison with men, an average of only 

three women per year earned an award, compared to men at 148.  

Research Question Four 

Does the data indicate the possible existence of gender bias in Alabama HVAC programs 

in terms of the number of degrees and certificates awarded? 
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Gender bias in the study is not to be confused with what may normally be thought to be 

gender bias, where individuals are denied equal opportunity based upon their gender. As stated in 

previous sections, gender bias in technical education is occupations or fields of work including 

careers in computer science, technology and other emerging skill occupations, for which 

individuals from one gender comprise less than 25% of the individuals employed in each such 

occupation or field of work. So, from the data there certainly appears to be evidence of gender 

bias in HVAC programs in Alabama at public Associate’s Degree Colleges, in that women 

comprise considerably less than 25% of the individuals completing HVAC programs. Since there 

may be women who enroll into HVAC programs in Alabama, but do not complete the program, 

the conclusion cannot be made necessarily that HVAC programs in Alabama are gender bias. 

However, from the data presented in this study, it does indicate the possible existence of gender 

bias in Alabama HVAC programs in terms of the number of degrees and certificates awarded.      

Research Question Five 

By race, how many awards were conferred in each year from 1995 to 2008 at public 

rural, suburban and urban-serving Associate’s Colleges in Alabama in the HVAC field of study? 

To determine the total number of awards conferred in each year by race/ethnicity, the 

researcher extracted data from the National Center for Education Statistics (NCES) Integrated 

Postsecondary Data System (IPEDS). The data is from the academic years 1995 through 2008 by 

data year, with the exception of data year 1999-2000 as no reports were filed with NCES. The 

data were extracted using the following parameters: institutions in the state of Alabama in the 

public two-year sector, using institutions classified according to Carnegie Classification 2005: 

Basic Classification as Associate’s—Public Rural, Public Suburban, Public Urban. For these 

institutions data were extracted from completion of total degrees awarded by race/ethnicity. 
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Based on these parameters, the data indicated that White (non-Hispanic) earned the 

highest number of awards (1,383) of any racial group, a percentage of 68.6% of all awards 

earned. Black/African American earned the second highest number of awards (591) of any racial 

group, a percentage of 29.3% of all awards earned. While Hispanic, American Indian/Alaskan 

Native, and Asian/Pacific Islander combined all earned less than 2%. White (non-Hispanic) 

earned the highest percentage of associate’s degrees awarded of any racial group (79.1%) (336). 

Black/African American earned 18.1% (77) of associate’s degrees, while Hispanic, American 

Indian/Alaskan Native, and Asian/Pacific Islander all earned less than 1.3% (10) of Associate 

degrees. White (non-Hispanic) earned the highest percentage of certificate awards of any racial 

group (68%) (673). Black/African American earned 30% (297) of certificate awards, while 

Hispanic, American Indian/Alaskan Native, and Asian/Pacific Islander all earned less than 1% 

(22) of certificate awards. White (non-Hispanic) earned the highest percentage of short 

certificate awards of any racial group (61.7%) (369). Black/African American earned 36% (218) 

of short certificate awards, while Hispanic, American Indian/Alaskan Native, and Asian/Pacific 

Islander all earned less than 1.9% (11) of short certificate awards. The total number of awards 

per year was1383 for White (non-Hispanic) and 591 for Black/African American, and 40 for all 

other minorities combined.   

Research Question Six 

Does the data indicate the possible existence of racial disparity in Alabama HVAC 

programs in terms of the number of degrees and certificates awarded? 

Unlike gender bias where federal regulations are placed upon the minimum percentage 

that programs must comprise in terms of gender, there are no regulations placed upon a 

minimum percentage that programs must comprise in terms of race/ethnicity. Much like in the 
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case of gender, this study did not document the different race/ethnic groups that may have 

entered into HVAC programs but did not complete them.  However, it is unclear from the data 

whether or not racial disparity is present. The data indicates that White is earning the largest 

percentage of Associate’s degrees (79.1%, 336), certificates (68%, 673) and short certificate 

awards (61.7%, 369) among any racial/ethnic group. While it is clear that African Americans are 

earning awards in HVAC programs, the number of Associate’s degrees being earned (18.1%) 

appears rather low in comparison with the earnings of certificate (30%, 297) and short certificate 

(36%, 218) awards. Although Hispanics, according to the data, represent a low number of the 

awards in HVAC, their highest percentage (1.2%) came in the number of Associate’s degrees 

earned, which constituted a percentage higher than all other ethnic groups within the study.  

Conclusions 

The data presented in this study should allow HVAC faculty, program administrators and 

community college leaders to realize that there is evidence of possible gender bias and 

racial/ethnic disparity in HVAC programs across the state Alabama, and there are gender and 

race/ethnicity issues confronting HVAC programs throughout the state. One line of thought is 

that women and certain ethnic groups are poorly represented in these institutions. The researcher 

extracted data from the National Center for Education Statistics (NCES) Integrated 

Postsecondary Data System (IPEDS), to determine total unduplicated head count by gender and 

race/ethnicity to include: White, Black/African American, Hispanic, American Indian/Alaskan 

Native, and Asian/Pacific Islander for the current year (2010). The data were extracted using the 

following parameters: Institutions in the state of Alabama in the public two-year sector, using 

institutions classified according to Carnegie Classification 2005: Basic Classification as 

Associate’s—Public Rural, Public Suburban, Public Urban. For these institutions the data clearly 
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show that women are well represented, in that state enrollments at these institutions are at 60.5%. 

While women are well represented at these institutions they are not choosing to either enter or 

complete HVAC programs. While there are not particularly advantages for women, who choose 

to enter HVAC programs, they can expect comparable earnings, in comparison with men, upon 

employment in the field. All ethnic groups to include White, Black/African American, Hispanic, 

American Indian/Alaskan Native, and Asian/Pacific Islander are also represented adequately in 

terms of total degree production according to IPEDS in relation to the unduplicated head count 

totals.  

For the number of HVAC programs in the state of Alabama (15) that offer HVAC as a 

program of study, the results are not impressive regarding overall degree production. In the 

recent 2007-2008 academic year Associate’s Degree Colleges in Alabama awarded only 124 

awards, an average of 8.3 awards per institution. It is unknown to the researcher as to how some 

of these programs remain viable. Program evaluation for viability should be considered for each 

HVAC program in the state of Alabama. The reduction in the number of degrees awarded per 

institution is likely for HVAC programs who share the same geographical service areas. It is not 

clear as to why associate’s degree production has remained relatively flat over time. One 

consideration is that there are more academic requirements for an associate’s degree in 

comparison with certificate and short certificate awards, which may deter students that are 

deficient in areas of academia. In relation to the total number of awards earned, the researcher 

found the decrease in certificate awards most striking of all HVAC award types. The number of 

certificates earned in 2007 – 2008 academic year continues to represent the highest percentage 

(44%, 54) of HVAC award types. However, certificates in 1988 - 1989 academic year 

represented 95.3% of all awards earned, a decrease of 51.3%.   
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Recommendations 

Through this research, it became evident that there is a lack of gender and racial/ethnic 

equity in the area of HVAC in Alabama, and thus has been the case for at least two decades. 

Although the data presented in this study indicate the existence of gender bias and racial/ethnic 

disparity in HVAC programs in Alabama, there is little evidence or documentation as to why. In 

order to help alleviate these concerns and issues faculty should consider the way their programs 

are marketed, taught or presented to secondary schools or to the public. I realize that a perfect 

harmony of gender and racial/ethnic balance in HVAC programs (or technical education for that 

matter) may not always exist, but HVAC faculty and college administrators must consider or 

contend with these huge differences presented in the data in the number of awards across gender 

and racial/ethnic groups. I believe it would be worthwhile to faculty, administrators and 

community college leaders for each institution to work with the director of Career/Technical 

Education for the ACCS Department of Postsecondary Career/Technical Education to investigate 

why these differences exist. It is necessary for HVAC faculty, program administrators and 

community college leaders to believe that gender and racial/ethnic equity can be achieved in 

technical education, which may mean evaluating each program in search of barriers that would 

prevent the enrollment of certain genders or race/ethnic groups. Often, as HVAC instructors, we 

may find it difficult to look inside of our own programs and identify if there is a problem. It 

would be beneficial for HVAC faculty to involve their advisory committees, in search of gender 

or racial/ethnic barriers or issues. For HVAC faculty, these results should be alarming, to the 

extent that they would want to evaluate their programs or examine their current pedagogical 

methods. This is not to say that HVAC programs should be re-organized, but be evaluated in a 

manner to strive for gender and racial/ethnic equity. The results of this study should also spark 
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the interest of community college leaders. Community college leaders should ensure that 

measures are taken to achieve gender and racial/ethnic equity in all technical education 

programs. It is too often that gender bias or racial/ethnic disparity among technical education 

programs are passed along as individuals choosing different careers paths or personal choice. 

Therefore, community college leaders must ensure that it is “individual choice” that causes these 

huge differences in the number of awards completed.      

While this study only investigated the HVAC field of study, as an instructor in the 

ACCS, I believe that similar results may be found concerning the number of awards represented 

by gender and racial/ethnic groups in other technical education programs. There must be an 

attempt made to mitigate such an imbalance in gender equity in the HVAC area of study. The 

external factors that play a role in individuals choosing a career may certainly never be 

alleviated, but with an increased knowledge level and awareness of career paths and perhaps a 

clarification of the current misconceptions about the field and the amelioration of some of the 

gender biased social pressures felt by individuals when choosing a career could be diminished. 

As seen from the analysis of degree production, women very seldom complete the HVAC 

field of study. It may follow that women do not then actively pursue a career in HVAC. Females 

in the area of HVAC, to date, have never comprised a percentage of more than 6.4% of all 

awards earned. In fact, if the percentages from the past two decades were added together, that 

total would barely be above 25%. Generally, HVAC service technician jobs are characterized as 

a greasy, grimy and dirty job. However, if public was better educated concerning what a 

technician actually does, it is possible that the job would be more appealing or of interest to 

women and even to more men.  
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Future research in this area is needed to further explore several factors regarding women 

in HVAC, including an investigation of why women and men are or are not interested in 

becoming HVAC service technicians and what the current level of knowledge is that women and 

men actually have about HVAC as a career path. Also, studies to investigate how to move 

awardees from rural colleges to jobs in urban and suburban settings, considering fewer degrees 

are earned at urban and suburban serving institutions. Further research may also include an 

investigation of women’s perception of becoming HVAC technicians, and the barriers they may 

encounter when choosing to enter careers that are non-traditional for their gender. Gaining the 

perceptions of women who wish to become HVAC instructors (currently Alabama does not 

employ any full-time female HVAC faculty). A survey to collect perceptions concerning such 

issues would certainly be of value to HVAC faculty, college administrators and community 

college leaders to understand what the future may hold for gender equity in the HVAC field of 

study, and perhaps technical education. Examining how many women in comparison to men 

enter into the HVAC field of study but do not complete the program, may also give a greater 

understanding of gender equity in HVAC programs for future research. Other research may 

include enrollment trends in HVAC programs and an investigation of HVAC nationally or 

regionally, qualitative study of perception of HVAC careers, study of faculty attitudes toward 

female HVAC students, or study of female HVAC faculty.    

Final Thoughts  

It is clear that, over the past two decades, the HVAC industry has undergone a number of 

changes and many factors have affected degree production at associate’s degree colleges in 

Alabama. Degree production at Alabama’s public two-year colleges has and will continue to 

directly affect the industry. And while there has been many changes over the past two decades, it 
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could be argued that the industry has undergone more changes in the past decade than in its 

entire history. Given the rapid pace of change in the HVAC industry and the increasing demand 

for more qualified HVAC technicians, it is the researcher’s belief that there will be a decrease of 

short certificate awards, followed by steady decrease in the number of certificates, and an 

increase in the number of Associate’s degrees. As older generations of service technicians retire, 

there is a continual need for new technicians to enter the field to take their place. In fact, that 

need is greater today than ever before, primarily due to the retirement of the “baby boomer” 

generation from the workforce. Given the number of technicians needing to be educated and 

trained nationally (394,800 projected jobs by the year 2018, Bureau of Labor Statistics, 2010), 

the rate at which Associate’s degree colleges are able to provide the industry with technicians 

will certainly play a huge role in determining what eventually shapes the HVAC industry. 

According to a recent U.S. government study the HVAC industry will experience a faster than 

average job growth for HVAC technicians through the year 2014 and 7 out of 10 jobs will not be 

filled (Coulter, 2007). It will take a tentative collaborative effort on the part of Associate’s 

degree colleges and industry to facilitate that need.    

The Alabama Community College System (ACCS) plays an important and vital role in 

workforce development for Alabamians. The Department of Post-Secondary Education provides 

leadership, service, and regulatory functions for the Associate’s Colleges of the AACS to ensure 

educational accessibility, excellence, and equity for all citizens of Alabama. The ACCS provides 

a wide range of services to help both job seekers and employers reach their potential, and 

provides efficient and effective workforce development system responsive to current and future 

needs of individuals and businesses. Without the leadership, service, support and regulatory 
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functions of the ACCS, Associate’s Degrees Colleges may find themselves weighed down and 

unable to be successful in their endeavors.    
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