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The study focused on the academic programs offered for telecommunications

technicians provided by 16 two-year and four-year higher education institutions and the

ways in which the programs compared to the established telecommunications

technicians’ skill standards. Six specific research questions concerned the training

programs for telecommunications technicians. The first verified the validity of the

information in Peterson’s 2000: 2 Year Colleges and Peterson’s 2000: 4 Year Colleges

identifying the institutions offering a communication equipment technology major. The

second question focused on the institutions that included telecommunications as part of

the curriculum. The third identified the importance of the skill standards to the 2-year and

4-year training programs, and the fourth identified the job functions that were included in

or excluded from the training. The fifth question identified the job tasks that were

included in or excluded from the training. The final question determined whether the 2-

year or the 4-year telecommunications technicians’ training program was more closely

aligned with the skill standards.

In order to accomplish the objectives of this research, a survey methodology was

selected. The survey instrument was developed to compare the importance of the

telecommunications technicians’ skill standards to the 2-year and the 4-year training

programs. The skill standards identified in the 1997 collaborative effort facilitated by the
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CHAPTER 1

INTRODUCTION

This chapter contains the statement of the problem, review of the literature,

significance of the study, purposes of the study, basic assumptions, and summary.  The

review of the literature contains pertinent information related to utilizing skill standards

to develop training programs for the telecommunications technicians. The review

provided a background for need to join skill standards and training programs, as well as

described the procedures that have been used to develop skill standards for

telecommunications technicians and the partnerships initiated to provide training

programs for the telecommunications industry.

In an era when competitive advantage is fleeting and change is constant, America

needs a new vision. In the face of rapid change, the first recourse of a nation or an

organization is the ability to learn quickly. Knowledge is the foundation of a company

and the key to its competitive strategy.  The competitive environment has caused

companies to question the factors needed to sustain continued growth. They must find

ways to bridge the gap of changing technology and the obsolete skills of the workforce

(DeVito, 1996, pp. 78-81).

Barley and Orr (1997) reported that job-related training and education directly

impact individual opportunity. People who receive formal training on the job enjoy an

earnings advantage of 25% or more over those with no such training.  People who have

had informal training on a prior job earn 20% more than those who had none (pp. 6-13).



2

Job-related training and education are critically important to the competitiveness of

American employers; over the past 50 years, learning has been consistently more

important than machine capital in expanding productivity in the United States (Judy &

D’Amico, 1997, pp. 62-65).  Salant, Dillman, Christenson, and Warner (1995) noted that

higher education is considered important to employment and has been called upon

repeatedly to reeducate returning students.

The Bureau of Labor Statistics (BLS, n.d) predicted a 43% increase in the demand

for telecommunications technicians by 2008. Barley and Orr (1997, p. 6) concluded that

the growth and commercialization of science have shifted employment toward technical

work. This shift is attributed to the technological change from mechanical to

microelectronic devices and computer technology.

 Judy and D’Amico (1997, p. 46) noted that the information technology revolution

has impacted telecommunications more than any other industry. Technicians provide the

link to technology and are the focal point of an emerging economy, although technicians

remain the most neglected members of the workforce (Barley & Orr, 1997, pp. 14-15).

Colleges and universities have many more potential customers than they currently

serve, and they have an opportunity to greatly enlarge their customer base (Salant et al.,

1995). Stamps (1998) affirmed that partnerships between corporations and 2-year

institutions are commonplace and that corporations like the responsiveness and flexibility

of the 2-year institutions (p. 27). Stamps also stated that 4-year institutions have a

reputation for not being flexible and responsive (p. 27).  Homan (1997) reported that

82.2% of the employers believed that educators should link the curriculum to skill

standards (p. 101).  Homan also asserted that higher education needs “to capitalize on the
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desire of business to link the educational curriculum to skill standards” (pp. 101-102).

Skill standards development has gained popularity in the United States on a national and

state level, as described in the National Skill Standards Board Web site (www.nssb.org,

retrieved 5/19/00).

Workforce technical education has been closely aligned with the initiatives of

community colleges rather than 4-year universities for years, and this alignment

continues to grow  (Grubb, 1996, p. 7). The growth phenomenon is a result of employers

being willing to pay a premium for the skills associated with more formal education as a

part of the process of upgrading the education levels of the labor force. The Training

Department (1998) column in Training stated that there is a $210 billion postsecondary

education market. Stamps (1998) commented that “higher education has ceased to be the

socializing experience for 18-22-year-olds and turned into a multibillion-dollar market

for lifelong learning” (p. 23). Previous research conducted by Bunn (1996) and Homan

(1997) depicted industry’s perceptions of skill standards.

Statement of the Problem

Academic programs offered for telecommunications technicians provided by 2-

year and 4-year higher education institutions and the ways in which the programs

compared to the established telecommunications technician’s skill standards were the

subject of this study.

Review of Literature

Impact on the Workforce and Labor Pool

The world has changed from an industrial model to an information model (Bales,

1996). The forces that drive the pace of technological change are greater than ever; this

http://www.nssb.org/
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pace will continue to accelerate exponentially (Judy & D’Amico, 1997). The forces

include (a)  the pace of technological change, (b) globalization, (c) the aging American

workforce, (d) deregulation and liberalization, and (e) labor force diversity (Judy &

D’Amico, 1997).

Technological change. The pace of technological change will continue to grow.

Workforce 2020:  Work and Workers in the 21st Century cited telecommunications as one

of the industries that will spawn innovative products and services (Judy & D’Amico,

1997). For example, the analysts in the mid-1970s failed to predict the tremendous

growth in the personal computer or satellite industry, fiber optic technology, and wireless

communications.  It is difficult to predict how the innovations will transform the global

economy by 2020. However, knowledge from the computer and telecommunications

revolutions will help to predict the impact of the technological change on the American

workforce (Judy & D’Amico, 1997). According to the predictions of Judy and D’Amico,

technician and support occupations as a whole will increase 20% by the year 2005. The

BLS (n.d.) predicted a 43% increase in the demand for telecommunications technicians

by 2008.

Employees accustomed to stability and permanence in employment and slow

adaptations in their skills face the loss of their jobs or rapidly changing demands on how

they perform their jobs (Maehl, 2000, p. 19). Lee (1998) characterized adult learners as

ready to learn skills that they need to fulfill their roles in society. Maehl (p. 20) contended

that all workers face increasing demands for higher credentials, and the need for

continual upgrading has spread to the entire workforce. At the 1997 conference, Creating

a Nation of Lifelong Learners, Eison, executive director for the Center for Workforce
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Success for the National Association of Manufacturers, declared that the U. S.

competitive edge “depends on lifelong learning. We have a choice – high skills or low

wages” (Commission for a Nation of Lifelong Learners, 1997, p. 12). Bahr, president of

the Communications Workers of America (CWA), echoed the lifelong learning theme:

American workers have felt firsthand the painful consequences of economic

restructuring and the erosion of long-term, secure employment. Many are

concerned by the growing gap between those who have advantages of high skills

and education and those who do not. (CWA, 1997)

Richardson (1996), president and CEO of the W. K. Kellogg Foundation,

concurred with the current trend in employment and upgrading skills in the workplace,

stating that employees will “need significant re-education every five to seven years”

(para. 28).   Vanderhoef (1999), member of the Kellogg Commission on the Future of

State and Land Grant Universities, described the impact of rapidly changing job

requirements:

This generates two major kinds of educational need -- employees either must

learn more to do their job well, or they want to learn more so that they can change

the direction of their career.  Both require continuing education, and our

universities must be partners in meeting this increasing need. (National

Association of State Universities and Land Grant Colleges [NASULGC], 1999,

para. 2)

Judy and D’Amico (1997) noted the following effects attributable to technology

in the workplace:

1. Automation will replace low-skilled workers in the manufacturing industry.
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2. Development, marketing, and servicing new products will create more jobs.

3. Newly created jobs will be filled by American workers if they possess the

skills; otherwise, the jobs will migrate to other countries.

4. New jobs will demand brains rather than brawn (pp. 12-21).

Globalization. Globalization impacts the labor pool and the economy

(Commission for a Nation of Lifelong Learners, 1997, p. 11). Global economic

competition has changed the nature of work (Maehl, 2000, p. 19). The Communications

Workers of America (CWA) has estimated that 75% of the current workforce will need

significant retraining to compete in a global economy and to improve or maintain their

current quality of life (CWA, 1997). In an article in Training, intellectual capital was

considered to be the key source of competitive advantage in the information economy

(“Measuring Training’s Contribution,” 1998, p.14). According to Judy and D’Amico

(1997), the implications of globalization include the following:

1. Manufacturing will continue to dominate United States exports.

2. Low-skilled or unskilled Americans workers will compete for jobs and

wages on a global basis.

3. Manufacturing jobs will continue to decline, but there will be millions of

jobs that will be more highly skilled and better paid.

4. Globalization and technological change will make the United States’

economy volatile.  The changes will bring increasing rewards for the workers who

improve their skills.

Sara Melendez, president of INDEPENDENT SECTOR, emphasized the

importance of skills in a global economy:
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As we move inexorably toward globalization and an economy based on

communication and information, the participating, involved, successful citizens

will need to engage in lifelong learning to acquire the constantly changing and

increasing store of knowledge, skills, and competencies required. (Commission

for a Nation of Lifelong Learners, 1997, p. 22)

Aging American workforce. The aging American workforce impacts employers

(Judy & D’Amico, 1997). The U. S. Department of Labor (DOL) stated that baby

boomers make up 50% of the workforce (DOL, 2000). They will reach retirement age in

2010, and by the year 2020, twenty percent of the United States population will be age 65

or older. This will affect the workforce in the following ways:

1. Medicare and Social Security will change in the next 20 years, and tax rates

will rise.

2. Some of the baby boomers will require outside income.

3. Baby boomers will become a powerful consumer market (Judy & D’Amico,

1997, pp. 5-6).

Deregulation and liberalization. Judy and D’Amico (1997) stated that the

continued deregulation and liberalization of markets in the United States will continue to

reshape the American economy (p. 36). Decreased government interference has torn

down barriers to free trade, and economic liberalization has increased the acceptance of

foreign investment and enhanced currency conversion.  The economic liberalization

facilitates the movement of products, currency, and services among nations (pp. 37-38).

Monopolies continue to be under attack, and the break-up of AT&T during the

mid-1980s spurred stiff competition from MCI, Sprint, British Telecom, and, recently,
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SBC Communications, Inc., in the long-distance arena. The combination of technological

innovation and deregulation is destroying the telecommunications monopolies. To be a

successful competitor, a former monopoly must learn how to compete for profits.

Companies that cannot compete will not survive (Judy & D’Amico, 1997, pp. 39-41).

Labor force diversity. The U. S. labor force will be more diversified.  Over half of

the new job entrants will be minorities. The number of Whites in the labor force will

decrease by approximately 68% by 2020 (Judy & D’Amico, 1997). The African

American share of the labor force will increase 11% over the next 20 years; the Asian

labor force will grow to 6%, and Hispanics, by 4%.  The U. S. Department of Labor

reported that women’s participation in the workforce more than tripled in the past century

(DOL, 2000).

An August 1998 Training article, “Tallying Turnovers Costs”, summarized a

study conducted by William A. Mercer, Inc.  The study revealed that it costs over

$10,000 to fill a vacated job.  The cost factors include lost productivity, search fees,

management time to conduct the interviews, and new-hire training costs.  Technology

companies such as Hewlett-Packard, IBM, Intel, and Motorola are interested in career

resiliency (Griffith, 1998, p. 56).

Perceptions of a Trained Workforce

The American Society for Training and Development (ASTD), National

Association of Manufacturers (NAM), National Retail Foundation, and Student Loan

Marketing Association (1994, p. E-1) conducted a study to investigate the mechanisms

designed to facilitate the provision of training. The report stated that employers

acknowledge the importance of training and that as the pace of technology increases, so
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will the need for training. The study also acknowledged that awareness of the importance

of workforce training in the United States has increased due to international competition

and the economy. By raising labor force skill and productivity, training strengthens the

ability of business to compete while enhancing the worker’s earning potential and

employment/reemployment opportunities. The study concluded that the changing

character of economic competition, economic transactions, and business practices, as

well as the rapid expansion of scientific knowledge, impact the need for future training.

The explosion of complex new technologies can render training obsolete in a few years,

which creates a need to retrain workers regardless of their initial skill levels (pp. 1-2).

Griffith (1998, p. 56) stated that rapid changes, compressed product life cycles,

and fierce competition for human capital and market share characterize the industry

environment.  Bahr (n.d.) acknowledged that, as technological change accelerates and as

global economic competition increases, the demand for high-quality educational

opportunities is greater than ever. Stamps (1999a, p. 48) recognized that work processes

and jobs change.  Job redefinition becomes an integral part of the corporate environment.

Griffith (p. 56) also contended that companies must offer career/development to attract

and retain talented workers.

According Bahr (n.d.), Communications Workers of America (CWA) president,

access to quality higher education is indispensable for assuring the employment security

of the members. He purported that the collective bargaining objectives changed long ago

from job security to employment security and that the CWA is an education-driven union

committed to assuring high-quality educational opportunities that will provide a secure

future for CWA members (Bahr, n.d., p. 1).
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Griffith (1998, p. 54) contended that companies should help employees assess and

update their skill and interests so that they can adapt quickly to changing business needs.

In return, the companies receive loyalty and productivity from employees. As skills grow,

so does the company’s aggregate skill base. Stamps (1999a, p. 43) believed that

education is a critical price for any business process. He challenged companies to stop

thinking in terms of training and start thinking about knowledge creation and knowledge

transfer as two important business processes. Griffith (pp. 54-56) described a four-step

process used by the Career Action Center in California to facilitate the assessment and

training process: (a) assess skills, values, and professional interests; (b) benchmark skills

against specific industry standards; (c) analyze skill gaps that need to be filled; and (d)

develop an action plan to update skills.

Judy and D’Amico (1997) predicted that the United Sates must improve its labor

market. More will need to be done to prepare workers for jobs requiring better skills and

higher knowledge today. The authors documented that the skills gap constrains economic

growth in the United States and should focus national attention on the vital need to

upgrade the skills of American workers.

Lifelong Learning

The Commission for a Nation of Lifelong Learners is a partnership of business,

labor, education, government, and philanthropy (Maehl, 2000, p.7). The partnership is

dedicated to preparing adults for the challenges of developing and maintaining a

competitive workforce. The commission was established in 1995 with a grant from the

W. K. Kellogg Foundation. The commission purported that America’s future will be

determined by how well America builds a lifelong learning infrastructure (Commission
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for a Nation of Lifelong Learners, 1997, p. 17). Continuous learning has been identified

as an important factor in improving the bottom line (“Measuring Training’s

Contribution,” 1998, p. 14). Bahr echoed the importance of lifelong learning at the

November 1997 conference of the Commission for a Nation of Lifelong Learners:

The successful company in the global economy of the 21st century will be known

for the quality and skills of its work force, not for the numbers of workers who are

downsized.  A total commitment by labor and management to the ongoing

education and training of the front-line employees -- to lifelong learning -- is

essential to meet this challenge. (p. 24)

The commission held four public hearings to gather information about lifelong

learning (Commission for a Nation of Lifelong Learners, 1997).  The recommendations

were presented at a national conference. The five recommendations included the

following:

1. Education is critical to linking lifelong learning to the competitive success

of the United States.

2. Reduce access barriers to lifelong learning through social and governmental

policy.

3. Optimize new technology to create universal lifelong learning opportunities.

4. Reorganize and rethink the delivery of education.

5. Reallocate resources to lifelong learning (p. 4).

Strategies to implement the first recommendation included the following:

1. Employers and employees must recognize the value of enhanced workforce

education and foster collaborative efforts to provide education.



12

2. Labor, industry, and education must stress career resilience to develop

continuing job readiness and adaptability.

3. Education must assess capabilities in faculty, curriculum, and technical

support to offer high-quality programs (Commission for a Nation of Lifelong Learners,

1997, p. 18).

To implement the second recommendation, the following strategies were

suggested:

1. Develop collaborations among various community stakeholders.

2. Develop a lifelong learning system that builds from one level to the next.

3. Encourage access to lifelong learning by offering assistance to those with

special needs.

4. Provide lifelong learning across all ages and foster the belief that learning

does not cease when people leave the workforce (Commission for a Nation of Lifelong

Learners, 1997, p. 19).

The following were implementation strategies for the third recommendation:

1. Develop a plan to incorporate new learning technologies to increase access

to education.

2. Education must take the lead in adopting and embracing the use of new

technologies.

3. Reduce access inequities in the applications of technology to learning

(Commission for a Nation of Lifelong Learners, 1997, p. 20)

The fourth recommendation required the following strategies:
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1. Adopt innovative forms of education delivery systems supportive of lifelong

learning from existing models.

2. Encourage and recognize innovative, flexible approaches to serve adult

learners.

3. Increase the awareness of the potential rewards of lifelong learning and have

information readily available.

4. Reawaken active citizenship and community involvement (Commission for

a Nation of Lifelong Learners, 1997, pp. 21-22).

The strategies to implement the fifth recommendation included the following:

1. Reexamine federal, state, and local tax policies to fund lifelong learning

opportunities.

2. Encourage public and private funding to enhance lifelong learning.

3. Provide cost savings to lifelong learners and providers.

4. Maintain strong funding of public higher education through low tuition,

generous financial aid and tax concessions that benefit lifelong learners (Commission for

a Nation of Lifelong Learners, 1997, pp. 23-24).

Telecommunications Technology

Changes in microelectronic technology continue to transform the

telecommunications industry and increase the need for a technical labor force (Barley &

Orr, 1997, p.9). Voice communication has been the predominant service offered by

telephone companies since Alexander Graham Bell made the historic call to Watson

(BLS, n.d.). New technologies have changed the way telecommunications systems are

designed and operated, as well as the way telecommunications technicians perform their
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jobs (SKCTPC, 1997, p. 2). The popularity of the Internet has expanded the traditional

use of telephone service to include transmitting data and electronic materials. This

transmission relies on digital technologies rather than analog voice signals.  The analog

voice signals require relatively small amounts of capacity on the telecommunications

network. Digital technologies require more capacity. The telecommunications technician

needs to have the “skills of a traditional craftsman and at the same time troubleshoot

computerized machines” (Grubb, 1996, p. 20). The telecommunications industry needs

technicians to be able to read instructions and repair manuals, to make correct

calculations, and to interface with computer technologies without relying on a supervisor

for retraining (p. 23). Some of the impacting technologies include broadband, fiber

optics, asynchronous transmission mode (ATM), and digital subscriber line (DSL).

Broadband. As noted on the SBC Communications, Inc., Web site

(http://www.swbell.com), emerging broadband technology is revolutionizing the

telecommunications industry, and customers demand more than the traditional analog

dial tone one hears when a telephone receiver is lifted to make a telephone call. Demand

for faster Internet connections is growing as more users access the World Wide Web

(SBC Communications, Inc., n.d.e).

The SBC Communications, Inc. Web site (htttp://www.sbc.com) detailed the

company’s response to the demand for broadband services. SBC Communications, Inc.,

launched a $6 billion initiative, Project Pronto, in October 1999, to make Internet access

available throughout SBC’s 13-state territory. The initiative to integrate voice, data, and

video into a single network that is packet-switched and utilizes an Asynchronous Transfer

Mode (ATM) Distributed Network System (ADNS) architecture creates a platform to

http://www.sbc.com/
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deliver the next generation of broadband-powered services.  This initiative increases

network efficiency, provides end-users with a single source for their communications

needs, and transforms the company into the largest single provider of advanced

broadband services in the United States, as noted in an SBC Informer (SBC

Communications, Inc., personal communication, Fall 1999).

Fiber optics. According to the fact sheet, SBC’s Network Vision and Strategy,

deploying fiber optics and electronic equipment deeper into the network and

implementing leading-edge voice trunking over ATM technology, SBC will be

transformed into an advanced data company and become America’s largest single

broadband provider (SBC Communications, Inc., n.d.d). According to the SBC

Communications, Inc. Web site (http://www.sbc.com), Project Pronto will enable SBC to

offer affordable, high-speed broadband services to approximately 77 million Americans.

Digital Subscriber Line. One of the broadband technologies is Digital Subscriber

Line (DSL), which runs over standard copper phone lines to access the Internet (SBC

Communications, Inc., n.d.c). DSL operates at connectivity speeds that are up to 200

times faster than traditional access, allowing for instantaneous downloads of files and

graphics and ending the long wait (SBC Communications, Inc., n.d.b). DSL is 10 times

faster than Integrated Service Digital Network (ISDN) and approximately 50 times faster

than a conventional 28.8 Kbps modem (Pacific Bell Internet Services, 2000.).

Downloading that used to take minutes or hours takes seconds or minutes.  A DSL line

http://www.sbc.com/
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allows for one line to carry voice and data signals simultaneously (SBC Communications,

Inc., 2000).  Some of the broadband applications of DSL include the following:

1. Enhancing the Internet content with audio, video, and complex graphics

enlivens the Internet experience.

2. Compiling an online music collection is easier.

3. Providing constant connections between companies and suppliers makes

e-commerce transactions faster and more efficient.

4. Faster connections to games will allow players to quickly and easily connect

with opponents across the world for real-time competition, as well as allow for faster

game program downloads.

5. High-speed connections will deliver videoconferencing that has been

restricted to the corporate boardroom to the living room, enabling distance learning and

other business applications.

6. Home networking allows multiple computers and other machines in a

household to be connected.

7. Real-time information updates are possible with constant connections.

8. Unified messaging will simplify information management at work or home.

9. Videos and software on demand will be easily distributed over the Internet.

10. Telecommuting allows those working at home to access corporate networks,

e-mail, and Internet at in-office speeds and with constant connections, making work-at-

home professionals more productive (SBC Communications, Inc., n.d.b).

Judy and D’Amico (1997) noted that the rapid advances in telecommunications

will open new options for many workers, allowing increased numbers of workers to work
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outside a traditional office setting (1997, pp. 57-58).  In a recent study sponsored by

Smart Valley, Inc., 65% of the respondents indicated that they telecommute (Smart

Valley, Inc., 1997). AT&T (1997) conducted an indepth study of teleworkers. The

findings revealed that 60% of the telecommuters were baby boomers between the ages of

33 and 51. Fister (1999) reported that telecommuting is a way to retain employees, and it

is a business strategy.  Fister also stated that it takes about a year to replace lost high-tech

talent and telecommuting breaks down the barrier of location when a company hires new

employees (pp. 56-58).

The deployment of broadband services will play a major role in the evolution of

Internet commerce, online shopping, online entertainment, telecommuting, and distance

education, to name a few (SBC Communications, Inc., personal communication, Fall

1999). Bahr, president of the Communications Workers of America (CWA), purported

that communications workers rely on access to higher education to improve their skills

and learn new skills to “to remain employable in an ever-changing job market” (Bahr,

n.d.).   In another article, Bahr championed continuing education as the key to the future

for communications workers subject to a changing workplace and global competition

(Bahr, 1997b).

Telecommunications Technician Skill Standards Initiatives

California. The California Department of Education initiated the Network

Technician Skills Standards Project to develop skill standards for entry-level

telecommunications positions in California (California Business Roundtable, 1994). The

funding source was the Carl D. Perkins Vocational and Applied Technology Education

Act (1990) under the Department of California Department of Education. As a result of
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the collaborative effort between the telecommunications industry and education,

Telecommunications: Skill Standards for Career-Entry Positions in California was

published in 1994. The report detailed the methodology for the development of skill

standards; foundation skills for the telecommunications industry; and career-entry skills,

knowledge, and abilities for three broad job classifications within the telecommunications

industry: customer service, information systems, and network installation and

maintenance.

The foundation skills identified for the telecommunications industry included (a)

mathematical skills, (b) interpersonal skills, (c) personal work ethics, (d) industry

knowledge, (e) career literacy, (f) thinking skills, (g) communications, and (h) basic

technological skills (California Business Roundtable, 1994).

The Business Education Resource Consortium is one of the six statewide tech

prep resource projects sponsored by the California Department of Education and funded

by the Carl Perkins Vocational and Technical Education Act (Business Education

Resource Consortium, 2000).  The Business Education Resource Consortium provides

assistance statewide to help educators in preparing students for the challenges of the 21st

century.

The Business Education Resource Consortium (2000) recently updated the model

curriculum for the telecommunications industry and recommended the following

curriculum: (a) business core, (b) business decisions, (c) business models, (d) customer

support, (e) emerging technology and trends, (f) media types, (g) network system

administration, (h) networking and communication applications, (i) networking and

communication infrastructure, (j) resource management, (k) security monitoring and
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investigation, (l) security program, (m) security risk assessment, (n) standards and

protocols, (o) topology, (p) training, and (q) troubleshooting (Business Education

Resource Consortium, 2000).

The business core is comprised of seven areas of study (Business Education

Resource Consortium, 2000). The business core is flexible and is used as a foundation in

the career paths of accounting and finance, business management, computer science and

technology, and marketing and entrepreneurship. The business core includes study in the

following areas:

1. Business communication

2. Business environment

3. Career preparation, job acquisition, and retention

4. Economics and financial concepts

5. Employability skills

6. Information technologies

7. Leadership development  (Business Education Consortium, 2000).

Texas. The 74th Texas Legislature established the Texas Skill Standards Board

(TSSB) as part of the workforce development system under House Bill 1863 in 1995

(TSSB, n.d.b).  The TSSB is an advisory body to the governor and legislature on the

development of skill standards defined and recognized by industry.  The role of the TSSB

is to facilitate and promote a statewide system of skill standards.  To assure consistency,

the TSSB established criteria for validating national standards, developing standards, and

reviewing skill standards from other states and nations.
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A statewide repository of skill standards “can bridge the gap between employer’s

skill requirements of workers and education” (TSSB, 1998-1999, para. 2).    Skill

standards function as the cornerstone to developing training programs that reflect the

needs of industry (TSSB, 1998-1999).

Skill standards are essential in building a strong, qualified workforce that is

needed to increase economic competitiveness for Texas (TSSB, 1998-1999).  For the

employer, the skill standards provide valuable information in developing and using

standards for training purposes.  For education, skill standards provide the building

blocks for curriculum development and local workforce development.

According to the TSSB Web site (http://www.tssb.org), partnerships fostered in

the development of skill standards play a key role in curriculum development,

performance criteria, and the benchmarks for assessment. Through the collaboration of

industry and education, skill standards can impact entry-level skills and update existing

workers’ skills by providing relevant training needed by industry.

The TSSB uses seven elements in a skill standard.  The elements as noted on the

TSSB Web site include:

1. Critical work functions

2. Key activities

3. Performance criteria

4. Academic skills and knowledge

5. Employability knowledge and skills

6. Occupational knowledge and skills

7. Statements of assessment (http://www.tssb.org).

http://www.tssb.org/
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The TSSB facilitated the development of the skill standards for

telecommunications maintenance technicians, and the standards were approved in March

2000 (TSSB, n.d.a).  The critical work functions identified include the following:

1. Ensure that departments are efficiently managed and able to meet customer

demands.

2. Identify and solve real and potential equipment problems.

3. Install telecommunications equipment to meet network needs and customer

needs.

4. Ensure telecommunications equipment operates at expected performance

levels.

5. Ensure that customer’s expectations are met through effective customer

service.

6. Observe safety procedures associated with telecommunications equipment.

7. Ensure that employee and teams develop and improve technical and

interpersonal skills. (TSSB, n.d.a)

Washington. The South King County Tech Prep Consortium is a tech prep and

school-to work partnership representing two community colleges, one technical college,

eight K-12 school districts, and one university, as well as many business, labor, and

community partners (South King County Tech Prep Consortium, 1997).  The cooperative

effort among U. S. West, Communications Workers of America (CWA), and the South

King County Tech Prep Consortium (SKCTPC) resulted in developing and publishing

Building a Path in Telecommunications: Skill Standards for the Network Technician in

1997.  The Network Technician Skill Standards Project identified three foundation skills:
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(a) basic reading, writing, and arithmetic; (b) thinking skills; and (c) personal qualities.

These parallel the foundation skills identified in 1994 by the Business Education

Resource Consortium.

The South King County Tech Prep Consortium identified five components in the

telecommunications network technician skill standards:

1. Functions represent general areas of responsibilities.

2. Tasks are duties related to the functional areas.

3. Performance criteria are specific behavioral evidence of the worker’s

achievement of skills, knowledge, and tasks.

4. Technical skills, knowledge, abilities, and tools are the areas of expertise

that the workers must have in order to perform a given occupational task with excellence.

5. Foundation skills and personal qualities include basic academic and

employability skills needed to build more advanced competencies (South King County

Tech Prep Consortium, 1997, p. 22).

The methodology used to develop the telecommunications network technician

skill standards included the DACUM (Develop A CurriculUM) process and the SCANS

(Secretary’s Commission on Achieving Necessary Skills) process (South King County

Tech Prep Consortium, 1997, pp. 10-15).  The DACUM process involved multiple-

employers and educators, and a survey was used in the SCANS process.

As noted on the Web site (http://www.ch.bc.ca/curric/curric_dacum.html), the

DACUM process has been used to analyze occupations and program areas around the

world since the 1960s.  It provides a systematic approach to trade and job analysis.  The

process engages a focus group of expert workers in a storyboarding workshop.  Bunn

http://www.ch.bc.ca/curric/curric_dacum.html
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(1996) stated that DACUM is a quick, cost-effective method to quickly determine the

competencies that must be performed in a given occupation.

The South King County Tech Prep Consortium facilitated the 2-day DACUM

process. The 1st day, primary functions and tasks that constitute the network technician

job were identified, and a brief job description was developed. The existing skill

standards template was revised and adapted to meet the needs of the telecommunications

industry in the state of Washington.

Educators from the Auburn School District, Clover Park Technical College,

Green River Community College, Kentwood High School, Renton Technical College,

and Summer High School participated in the 2nd day of the DACUM process.  The

performance criteria were established for each task, and the tools, knowledge, and

foundation skills were identified. The functions were prioritized and scenarios developed

to depict real work situations (SKCTPC, 1997, p 10).

In parallel with the DACUM process, the necessary foundation skills were

identified through a mailed survey (South King County Tech Prep Consortium, 1997, p.

15). The survey was developed around the SCANS process and was distributed to

network technicians in Washington. For each skill, the network technicians were asked to

select which of the five levels of difficulty applied to their position as a network

technician.  SCANS consists of a three-part skills foundation and five workplace

competencies required for successful job performance.  The foundation skills include

personal qualities, thinking skills, and basic skills.  The workplace competencies include

resources, interpersonal skills, information, systems, and technology.
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The South King County Tech Prep Consortium (1997) developed a model for

continuous improvement for economic development.  The four-step model included skill

standards, development, assessment, curriculum development, and articulation.  The

model is a continuous process by industry and academia to revise and validate skill

standards on a regular basis.  The success of national economic development is

determined by updating the curriculum with current training methods to meet workplace

standards (pp. 13-14).

Partnerships

National Advisory Coalition for Telecommunications Education and Learning

(NACTEL). SBC Communications, Inc., distributed an SBC Informer (SBC

Communications, Inc., personal communication, June 9, 1999) that announced an

associate of science degree in telecommunications offered via the Internet. The initiative

was in response to rapid growth and demand for skilled telecommunications workers.

The partnership, NACTEL, was formed in July 1997 and includes representatives from

the SBC Center for Learning, Bell Atlantic, the Communications Workers of America

(CWA), GTE, the International Brotherhood of Electrical Workers (IBEW), and U. S.

West (NACTEL, n. d.). Funding from the Alfred P. Sloan Foundation made possible the

development of an online associate degree in telecommunications.

As stated in the SBC Informer (SBC Communications, Inc., personal

communication, June 9, 1999), the program began in September 1999. The eligibility

requirements for the program include (a) computer skills, (b) Internet access, and (c)

being a SBC employee.
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Pace University in New York offers the program as announced in the SBC

Informer. The program includes the following advantages:

1. Flexible instructor-facilitated on-line courses.

2. Credit for previous learning and training related to the degree.

3. Tuition reimbursement (SBC Communications, Inc., personal

communication, June 9, 2000). The program also provides tuition discounts for CWA

members (CWA, n. d.b).

The goal of NACTEL is to provide current training to existing employees and for

those preparing to enter the industry (NACTEL, n.d.).  The program is designed to

provide wide accessibility and to meet the needs of existing and future

telecommunications workers.  The guiding principles included the following: (a) union

and company-sponsorship, (b) responsiveness to changes in the industry, (c)

standardization, (d) targets the current and future workforce, (e) option-based

certification, (f) competency-based outcomes, (g) Prior Learning Assessment (PLA)

component, (h) linked to national skills standards, and (i) delivered through distance

learning (NACTEL, n.d.).

Next Step Program. Community and technical colleges in New York and New

England became partners with Bell Atlantic in 1994 to form the Next Step Program (Next

Step, n. d.). The partnership provides an up-to-date, skills-based educational program that

allows employees to keep pace with the demanding needs of the rapidly changing

telecommunications industry.

The Next Step Program is a corporate-specific program for Bell Atlantic

employees based on company seniority (Bell Atlantic, n.d.). The goal of the Next Step
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Program is to improve the quality of the workforce by increasing “education, team spirit

and confidence” (Next Step, n. d., para. 4). The program competencies encompass

technology, understanding the changing market, problemsolving, quality, teamwork,

project management, and customer service techniques (Next Step, n.d.).

Students are released from work one day a week to attend classes as part of an

associate’s degree program (Next Step, n.d.). Students take two courses a semester for

eight semesters, completing 60 credits in liberal arts and science, technology

fundamentals, and telecommunications. The requirements include an

electrical/electronics core, telecommunications core, and general education core

requirements (Bell Atlantic, n. d.). Bell Atlantic provides all of the course materials,

including laptop computers and the associated software.  Students are awarded an

associate degree in applied science with a focus on telecommunications technology upon

successful completion of the program (Next Step,n.d.).

Communications Workers of America, National Education and Training Trust

(CWA/NETT). The purpose of CWA/NETT is to provide education and training to CWA

members (CWANETT, n. d.). Through an arrangement with the U. S. Department of

Labor, the CWA offers training to veterans and those on active military duty.  The

funding is provided by employer contributions and grants.  The training addresses the

needs of prospective telecommunications employees and existing workers needing to

update their skills.

CWA/NETT establishes partnerships with telecommunications and information

technology equipment manufacturers and distributors to develop training curriculum and

deliver instruction that meets the needs of members (CWANETT, n. d.a). Traditional
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classroom settings and distance learning are used to deliver the training. Successful

completion leads to certifications recognized throughout the telecommunications

industry. Some of the following certifications are available:

1. A+ certification course provides up-to-date training on repairing, servicing,

and upgrading computers and peripherals in preparation for the industry A+ certification.

2. CCNA certification course prepares students to design, build, and maintain

computer networks.  The Cisco curriculum includes basic networking skills such as

pulling cable and advanced troubleshooting techniques.  The CWA is a certified distance

learning provider of the Cisco Networking Academy program.

3. DSL/structured cabling is under development for release in 2001

(CWANETT, n.d.b).

The Alliance for Employee Growth and Development, Inc. The Alliance for

Employee Growth and Development, Inc., is a nonprofit joint venture between labor and

business.  The alliance was part of the collective bargaining process in 1986 between the

CWA, IBEW, AT&T, and Lucent Technologies (The Alliance, n.d.a). The members of

the alliance shared a vision to serve as a resource to individual employees who wanted to

take charge of managing change in their own lives. The purpose of the alliance was to

increase employment security for all AT&T and Lucent Technologies employees

represented by the CWA and IBEW through the development of training and educational

opportunities (CWA, n.d.a, p. 1). All stakeholders “share a vision that growth and

development of the individual is the key to success in a competitive, worldwide

marketplace” (The Alliance, n.d.c).
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Leaders of the CWA, IBEW, AT&T, and Lucent Technologies across the United

States participate in workplace committees (The Alliance, n.d.b). The committees provide

a critical link between the alliance and the workforce of AT&T and Lucent Technologies.

By being a part of the local workforce committees, the committee members offer

programs that are relevant to the internal, local job markets.

Participants are empowered to define specific programs (The Alliance, n.d.d). The

courses are sponsored by the joint labor/management committees, and easy access to the

training through the use of local training facilities and the scheduling of programs on

weekends or evenings to accommodate shift work schedules make the training attractive

to the workers.

Pathways to the Future. Pathways is part of the benefit package offered to U S

West employees, and it is part of the collective bargaining agreement between U S West

and the CWA (CWA, 1997). Training Partnerships, Inc., a nonprofit corporation,

administers the program. The initiative enables employees to take courses, workshops,

and seminars on their own time (CWA, n.d.a).

Telecommunications Management Program at Oklahoma State University. The

rapid changes in the telecommunications technology and regulation provide

telecommunications management with challenges and opportunities (Oklahoma State

University [OSU], n.d.b). The master of science in telecommunication management

(MSTM) program is interdisciplinary, including faculty members from the College of

Business Administration; the College of Engineering, Architecture and Technology; and

the College of Arts and Sciences.  The MSTM was initiated by industry and continues to

be industry-driven through the input of the MSTM Advisory Board.  The board is
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comprised of members from the telecommunications industry, independent consulting

firms, the postal service, the Oklahoma State Senate, and health care organizations to

name a few.

The curriculum consists of 35 credit hours, including six core courses, one

practicum, one laboratory course, and four electives (OSU, n.d.a). The core courses

introduce the technology to the students through hands-on exercises. Other courses

concentrate on competition and technology management. There are three elective paths:

technical, business administration or mass communications, and generalist.

Technology Education and Specialized Skills Training (TESST) Corporation.

TESST Corporation developed an electronics, computer, and telecommunications

technology program that is based on the national skills standards approved by the U. S.

Department of Labor (TESST, n.d.). The program was developed in collaboration with

TESST’s Industry Advisory Board and representatives of the electronics industry.  The

program includes training in telecommunications, fiber optics, local area networks

(LANs) video servicing, and Internet and electronic workbench applications.

University of Dallas Graduate School of Management. The University of Dallas

Graduate School of Management has developed partnerships with MCIWorldCom,

Citizens Communications, and SBC to offer a telecommunications certificate program, a

master of business administration (MBA) in telecommunications management and a

master of management (MM) (University of Dallas [UD], n.d.d). The employees attend

class via the Internet and video conferencing at their work location.

The Telecommunications Management program is earned by completing 16

courses. The MBA in telecommunications management focuses on the business and
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management aspects of telecommunications (UD, n.d.c). The program is designed to

develop competencies in the economic, financial, policy, and marketing issues of

telecommunications.

The MM degree program provides profession-specific graduate education for

those who already hold an MBA (UD, n.d.b). To earn the MM, candidates concentrate on

the telecommunications coursework by completing 10 courses.

The certificate program is designed for students interested in enhancing their

knowledge of telecommunications management (UD, n.d.a). Participants earn 15

graduate credits.  The program consists of five telecommunications courses.

Dallas Baptist University (DBU).  DBU has developed relationships with

employers in the Dallas/Fort Worth metropolitan area (Maehl, 2000, p. 215). The

university provides “degree opportunities for learners who are employed in the regional

area business” (p. 215).  In the College of Adult Education, the learners represent 1,400

employers.  Many of the companies offer tuition reimbursement and sponsor on-site

programs (p. 215)

The College of Adult Education offers two baccalaureate degrees, the bachelor of

applied arts and sciences and the bachelor of applied business administration with 16

majors (Maehl, 2000, p. 215).  The factors critical to the success of DBU include (a) prior

learning assessment, (b) flexible hours, (c) locations, (d) delivery formats, (e) availability

of learner services, (f) close working faculty relationships, and (g) corporate

collaboration to facilitate tuition reimbursements and to offer on-site degree programs

(pp. 215-216).
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The College of Adult Education maintains a dedicated staff to identify, recruit,

develop, and maintain corporate partners (Maehl, 2000, p. 216). Agreements to

participate are informal, with no formal written documents.  The terms differ on a case-

by-case basis.  The agreements could include individual tuition reimbursement to on-site

programs.  The companies often provide on-site classroom space, audiovisual equipment,

recruitment initiatives, and faculty meeting space. The college provides flexible programs

that allow the students to complete the desired coursework in a well-sequenced, timely

manner. Some of the major regional employers include SBC Communications, Inc.,

AT&T, Bell Helicopter, Lockheed Martin, and Northrup Grumman (p. 216).

Applicants to the College of Adult Education must have 4 years of full-time work

experience.  Although many of the learners do not have previous college credit, their

equivalent work experience is taken into consideration (Maehl, 2000, p. 217).  Dallas

Baptist University has articulation agreements with the community colleges and “has a

generous transfer policy allowing all but 30 credits of the 126 required credits” (p. 217).

The university allows 66 hours from the 2-year colleges and unlimited hours from 4-year

institutions. It also recognizes recommendations for credit from the American Council on

Education (ACE), the College-Level Examination Program (CLEP), and Defense

Activity for Non-Traditional Educational Support (DANTES). Students may petition up

to 30 hours credit based on a prior learning assessment program, Foundations of Lifelong

Learning (Maehl, 2000 p. 217).  The program consists of three steps: (a) portfolio

development and preparation; (b) reflection of perspectives and global awareness; and (c)

educational goals and purposes and the skills needed to attain the goals (p. 217).  The

faculty presents the course and facilitates the preparation of the portfolio. Two
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individuals evaluate the portfolio, and a third evaluator is available as an arbitrator if

needed.  After the review, the students pay a flat transcription fee and receive a degree

plan indicating any fulfilled program requirements.  In 1992, the Council for Adult and

Experiential Learning (CAEL) cited DBU’s prior learning assessment process for

outstanding quality (p. 217).

All majors consist of 31 to 48 credits of a general education component, a major

block of 24 to 36 credits, and electives for the remaining balance of 126 credits (Maehl,

2000, p. 218). One of the majors offered is interdisciplinary and is individually designed.

There is also an inverted degree program for students who have credit toward completion

of an associate degree in a technical specialty and have less than 4 years’ full-time work

experience (p. 218).

The college provides 19 time formats, including the traditional 15-week semester

and variations ranging from 10-week to 1-week semesters (Maehl, 2000, p. 219).  The

college also offers two weekend degree programs.  The flexible scheduling allows

students to continue their education and to design a degree plan that is sensitive to the

demands of their personal schedules (p. 219).

Literature Summary

In summary, the literature provides an overview of how technology impacts the

American workforce and the need for a skilled, flexible workforce to stay competitive in

a global economy.  The literature weaves a common thread through skill standards,

lifelong learning, and a competitive workforce.  It also illustrated the collaborative efforts

in the telecommunications industry that involve businesses, unions, and higher education

in educating telecommunications technicians.  The literature highlighted the awareness of
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the telecommunications industry and the unions in recognizing the changing nature of the

telecommunications technicians’ jobs, as well as the urgent need to retrain the workforce

today and in the future. The changing nature of work has caused the unions to shift their

bargaining focus from job security to employment security.

The continued employment is more important than a specific job. The rapid pace

of telecommunications technology has rendered some jobs obsolete and has created

opportunity for those who can embrace new skills and adapt to the changing technology.

The unions and the telecommunications industry look to the higher education institutions

not only retrain but to supply a viable workforce pool. Specifically, the literature

reflected more information about community college collaborative initiatives for

telecommunications technicians than it did about 4-year universities. Two-year

institutions have demonstrated that they are more responsive to the needs of the

telecommunications industry.

The literature reflected that collaborative initiatives among the unions, the

telecommunications industry, and higher education have developed skill standards for the

telecommunications technicians, but that now it is time for the next step. There is a need

to tie the skill standards to the training programs offered by 2-year and 4-year higher

education institutions.

Significance of the Study

The South King County Tech Prep Consortium (1997) recommended a four-step

“Model of Continuous Improvement for Economic Development: Using Skill Standards”:

(a) skills standards development, (b) assessment, (c) curriculum development, and (d)

articulation (pp. 13-14). The skill standards document generated by SKCTPC fulfilled the
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first step in the curriculum development process, and SKCTPC hoped that the document

would be used by higher education to modify training programs. There was no evidence

found in the literature that linked the telecommunications technicians’ skill standards to

the training programs offered by 2-year and 4-year institutions in the United States. This

study contributed to research on assessing telecommunications technicians’ training

programs and how the programs compare to the industry skill standards. Both the

telecommunications industry and higher education institutions can look to this research to

provide focus for education to develop and update telecommunications technicians’

training programs, foster partnerships, and contribute to the lifelong learning experience

of telecommunications technicians.

Purposes of the Study

The specific purposes of this study in relation to how training programs for the

telecommunications technician compare to the existing skill standards were to (a)

validate the information listed in Peterson’s 2000: 2 Year Colleges (1999) and Peterson’s

2000: 4 Year Colleges (1999); (b) identify which 2-year and 4-year higher education

institutions offer a communication equipment technology as a major course of study that

includes telecommunication courses; and (c) identify the relative importance of the

existing industry skill standards for the telecommunications technician in relation to the

training programs offered by 2-year and 4-year higher education institutions.
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Basic Assumptions

The following basic assumptions were relevant to the study:

1. The listing of 2-year and 4-year institutions that offered a major area of

study in communication equipment technology in Peterson’s 2000: 4 Year Colleges

(1999) and Peterson’s 2000: 2 Year Colleges (1999) was correct.

2. The respondents were truthful in responding to the survey.

Summary

In summary, this study was designed to compare the training programs for

telecommunications technicians provided by 2-year and 4-year institutions that offer

communication equipment technology as a major course of study in the United States and

the telecommunications industry skill standards for the telecommunications technician.

The purpose of the study was to identify the 2-year and 4-year training programs that

adhere closely to the functions and tasks of the telecommunications industry skill

standards. In addition, the study verified the listings in Peterson’s 2000: 4 Year Colleges

(1999) and Peterson’s 2000: 2 Year Colleges (1999).

Chapter 1 presented an introduction to the study, a problem statement,

significance of the study, purposes of the study, and basic assumptions. Also presented in

chapter 1 is the overview of the literature related to impact on the workforce and labor

pool; lifelong learning; telecommunications technology; telecommunications technician

skill standards initiatives; and partnerships.

Detailed in chapter 2 are the procedures, including the research questions,

statistical analyses, definitions, sample, survey instrument, collection of data, and



36

summary.  Chapter 3 presents the results and discussion. The chapter includes

demographics, results, discussion, limitations and future research suggestions, and

conclusion.
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CHAPTER 2

PROCEDURES

Introduction

The review of the literature provided information regarding (a) the impact on the

workforce and the labor pool, (b) perceptions of a trained workforce, (c) lifelong

learning, (d) telecommunications technology, (e) telecommunications technician skill

standards initiatives, and (f) partnerships. The literature highlighted a need to join

telecommunications technician skill standards and telecommunication technicians’

training programs.

The procedures that follow were selected based on the purposes of this study in

relation to how the 2-year and 4-year telecommunications technicians’ training programs

compare to the existing skill standards for telecommunications technicians. The purposes

were to (a) validate information listed in Peterson’s 2000: 2-Year Colleges (1999) and

Peterson’s 2000: 4-Year Colleges (1999); (b) identify which 2-year and

4-year higher education institutions offer telecommunications courses as part of the

communication equipment technology major course of study; and (c) identify the relative

importance of the existing industry skill standards for telecommunications technicians as

compared to the 2-year and 4-year training programs.

A descriptive research design was utilized in this study, and a mailed survey

instrument was used to gather the data. The three-pronged approach that was used to

develop the methodology included (a) selecting a random sample of the 2-year
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institutions that offer a major in communication equipment technology; (b) taking the

known industry skill standards for telecommunications technicians and using these as

criteria to compare the training programs for telecommunications technicians; and (c)

applying Likert scale standards to the survey instrument.

Research Questions

The following research questions were investigated (a) to compare the training

programs of 2-year and 4-year institutions in the United States that offer communication

equipment technology as a major course of study to the existing skill standards for

telecommunications technicians and (b) to identify the 2-year and 4-year higher

education institutions that include telecommunications training programs as part of the

curriculum:

1. Are the institutional listings for communication equipment technology as a

major course of study as listed in Peterson’s 2000: 2 Year Colleges (1999) and Peterson’s

2000: 4 Year Colleges (1999) correct?

2. Do the 2-year and 4-year institutions that offer communication equipment

technology as a major course of study provide telecommunications technicians’ training

programs?

3. Of the 2-year and 4-year institutions that provide telecommunications

technicians’ training programs, how do the training programs compare to the industry

skill standards for telecommunications technicians?

4. Which functions identified in the telecommunications technicians’ skill

standards are included or excluded in the training program?
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5. Which tasks identified in the telecommunications technicians’ skill

standards are included or excluded in the training program?

6. Is the 2-year or 4-year training program more closely aligned with the skill

standards for the telecommunications technicians?

Statistical Analyses

As the survey instruments were returned, the raw data were input into a data file.

Each survey instrument was identified by an institution code. The collected data were

tallied, statistically computed, analyzed, and interpreted in accordance with current

practice.

The data were interpreted descriptively and included frequencies and percentages.

Analytical tables were utilized to report the research data from the collected raw scores

generated by the survey instrument.  These tables included information relating to the

research questions.

The three hypotheses that were derived from the research questions were tested.

The major hypothesis tested was that there would be a difference between the importance

of the functions and tasks identified in 2-year and 4-year training programs for

telecommunications technicians when compared to the functions and tasks identified in

the industry skill standards for telecommunications technicians.

The two minor hypotheses were also tested. The first was that training programs

provided for the telecommunications technicians by the 2-year institutions would align

closer to the industry skill standards for telecommunications technicians than would the

training programs provided by the 4-year institutions. The second was that the number of

higher education institutions that offered communication equipment technology as a
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major course of study and included telecommunications as part of that course of study

would be lower than the number of higher education institutions that did not include

telecommunications as part of the communication equipment technology as a major

course of study.

Definition of Terms

The following terms were defined as they related to the study:

Job functions represent the general areas of responsibility for the

telecommunications technician (SKCTPC, 1997, p. 22). The functions indicate what must

be done to achieve the purpose of an occupation.

Job tasks are the duties related to a job function. Job tasks are the core activities

performed by workers in a given occupation (SKTTPC, 1997, p. 22). A task consists of

measurable, observable work activities that produce a product, service, or decision. Tasks

have a beginning and end.

Skill standards are specific knowledge, skill, and ability levels that translate into

the jobs and productivity required by employers (Texas Skills Standards Board [TSSB],

n.d.b).  They also ensure a common, standardized system for classifying and describing

skills needed for particular occupations and the skills possessed by individual workers

(National Skill Standards Board [NSSB], n.d.).

Training program consists of the courses and requirements of an area of study.

Telecommunications technician is an entry-level nonmanagement person who is

responsible for the installation, repair, and maintenance of dial tone connections between

the central office and the customer (BLS, n.d.; SKCTPC, 1997, p. 2). The job also

includes providing efficient customer service (SKCTPC, p. 2). It involves installation of



41

poles and terminals, and placing wires and cables that lead to a customer premise (BLS,

n.d.). Technicians also use power-driven equipment to dig holes and set telephone poles.

They also climb poles or use truck-mounted buckets and attach the cable using various

hand tools to poles, towers, or trenches. Other titles for telecommunications technicians

include network technician (SKCTPC, 1997, p. 2) and line installers and repairers (BLS,

n.d.).

Sample

The study focused on the 2-year and 4-year institutions in the United States that

offer communication equipment technology as a major course of study.  Peterson’s 2000:

2-year Colleges (1999, p. 75) and Peterson’s 2000: 4-year Colleges (1999, p. 1117) were

used to identify the population.  There were 46 two-year institutions and 10 four-year

institutions. The entire population of 4-year institutions and a random sample of 10 two-

year institutions were included in the study.

The homogeneity of the population was the rationale for the small sample size.

The higher education institutions that offer a communication equipment technology

major are considered a very homogeneous group. Altekruse and Sexton (1995)

commented on a 1983 publication by Rossi, Wright, and Anderson as follows:

Acceptable sample size varies greatly depending on the design of the survey and

the population studied. The degree of homogeneity of the population studied

greatly affects the acceptable rate of return. A homogeneous population is one

where the members are similar to one another. In general, the greater the

homogeneity, the smaller the return needed. (Altekruse and Sexton, 1995)
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Course catalogs and Internet searches were used to identify the 2-year institutions

that offered telecommunications courses. This process identified 14 of the 46 two-year

institutions as having telecommunications courses.  Then a random sample of 10 was

made of the 14 remaining 2-year institutions.

A mailing list was compiled from information in the course catalogs, Internet

searches, Peterson’s 2000: 2-year Colleges (1999), and Peterson’s 2000: 4-year Colleges

(1999). The list was used for the initial distribution of the surveys and subsequent follow-

up letters to nonrespondents.

Survey Instrument

The survey instrument used in the study was based on the network technician skill

standards identified in 1997 through a collaborative effort comprised of U S West,

Communications; Communications Workers of America (CWA); and the South King

County Tech Prep Consortium (SKCTPC) (SKCTPC, 1997). SKCTP granted permission

to use the functions and job duties, tasks, technical knowledge, and Secretary’s

Commission on Achieving Necessary Skills (SCANS) skills and personal qualities

identified in Building a Path in Telecommunications: Skill Standards for the Network

Technician (1997) to develop a survey instrument and reference tool. There were no

published instruments known to compare the 2-year and 4-year telecommunications

technicians’ training programs to the telecommunications industry skill standards.

A 21- item survey was designed to reflect the comparative importance of the

functions and job tasks identified in the network technicians’ skill standards to the 2-year

and 4-year training programs. The respondents used Likert-type scales to compare the

importance of each job function and job task to the 2-year and 4-year training programs.
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The importance was measured as follows:  5 (critical); 4 (very important); 3 (important);

2 (somewhat important); and 0 (not applicable). The survey was divided into five sections

and paralleled the five functions identified in the network technicians’ skill standards

(SKCTPC, 1997, pp. 29-37). The specific job tasks identified in the skill standards were

associated with the appropriate job function. The following details the job functions and

associated job tasks.

Job Function 1 – Provide high-quality customer service

Job Task 1 – Gather information as to customer needs
Job Task 2 – Work with customers to improve service and solve problems
Job Task 3 – Recommend and sell products and/or services to meet customer

needs

Job Function 2 – Install, test, and maintain equipment and facilities

Job Task 1 – Respond to requests for repair, service, and maintenance
Job Task 2 – Install, repair, and maintain network and terminal equipment
Job Task 3 – Provide and maintain network paths to include voice, data, video,

and broadband services

Job Function 3 – Construct facilities

Job Task 1 – Place and splice new facilities
Job Task 2 – Modify existing facilities

Job Function 4 – Maintain a safe and secure work environment

Job Task 1 – Operate motor vehicles
Job Task 2 – Evaluate the job site; secure and escalate if necessary
Job Task 3 – Prepare the job site for safe work
Job Task 4 – Use equipment and perform work safely
Job Task 5 – Keep facilities and materials secure

Job Function 5 – Provide and utilize interdepartmental support

Job Task 1 – Perform documentation
Job Task 2 – Coordinate work activities
Job Task 3 – Provide assistance and interface with other departments
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To increase the respondent’s understanding of the specific functions and job tasks

of the telecommunications technician, a separate reference tool was developed. This

reference tool detailed the technical knowledge and the SCANS skills and personal

qualities identified in the skill standards for the network technician (SKCTPC, 1997,

pp.29-37). This modification was made following a suggestion offered by one of the

experts, and it reduced the original length of the survey instrument.

Instrument Validity

The content validity of the survey instrument was conducted using a panel of

experts in the fields of telecommunications training programs, telecommunications

technician skill standards, and curriculum development. Kerlinger (1986) stated that

“content validation, then is basically judgmental. The items of a test must be studied,

each item must be judged for its presumed relevance to the property being measured” (p.

418). The panel of experts included Al Villani, Director Project Management, Allegience

Telcom, Dallas, Texas; James Thurwalker, Assistant Vice President-Product Design,

SBC Communications, Inc., San Antonio, Texas; Katherine C. Miller, Vice President,

Community and Economic Development, Tomball College, Tomball, Texas; and Tom

Barker, Center Academic Advisor, Embry-Riddle, Fort Worth, Texas.

A prototype survey instrument was mailed to each of the panel members who

were asked to agree or disagree with the items on the survey, to comment on the clarity

each survey item, and to write any comments or suggestions. No item was discarded

through this analysis. All responses submitted by the panel of experts were reviewed for

changes in the survey instrument. Those items determined by consensus of the panel as

needing revision were changed, and the revised instrument was used in a pilot study.
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Instrument Reliability

Huck, Cormier, and Bounds (1974) commented: “The concept of reliability deals

with whether or not the instrument can measure the same trait consistently upon repeated

measurements” (p. 9). Because the pilot study was limited to using a portion of those

institutions determined in an already limited sampling, the normal procedure of using two

distinct populations to establish reliability was not an alternative. Although procedures

are available for establishing reliability in scales and tests, these methods are not always

feasible or necessary. Bell (1987) explained that “such checking mechanisms will not be

necessary. . . . The check for reliability will come at the stage of question wording and

piloting of the instrument” (p. 51).

The pilot group included one 2-year institution and one 4-year institution, each of

which offers communication equipment technology as a major course of study. The

instrument and reference tool were e-mailed to the pilot study respondents to accelerate

the response time. The survey instruments completed by the pilot sample respondents

were compared to the later responses from their respective institutions. Small differences

were noted between the responses from these participants and the later responses. These

indicators were used to imply reliability because the normal pretest and posttest

procedures could not be used. It is likely that a subsequent administration of the same

instrument would reflect only those changes resulting from the time delay of the first

administration.

Collection of Data

The study was designed to compare the 2-year and 4-year telecommunications

technicians’ training programs against the industry standards. A survey packet containing
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a cover letter, the survey instrument, the survey reference tool, and a stamped, addressed,

priority mail return envelope was priority mailed to the selected 2-year and 4-year

institutions. Three weeks after the initial mailing, a follow-up letter was sent to

nonrespondents. Four weeks after the initial mailing, a follow-up call was made to the

nonrespondents. Fowler (1993) noted that “almost anything that makes a mail

questionnaire look more professional, more personalized, or more attractive will have

some positive effect on response rates” (p. 45). Additional follow-up procedures were

utilized with the nonrespondents and included telephone calls and e-mail communication

in an attempt to achieve a greater return rate. An 80% response rate was achieved. Copies

of the materials that comprised the survey packet are included in Appendix A.

Summary

The procedures of this study were described in this chapter, and the design of the

study was characterized. This chapter provided information about research questions,

statistical analyses, definitions, sample, survey instrument, and data collection.
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CHAPTER 3

RESULTS AND DISCUSSION

Introduction

The problem of this study was to identify the academic programs offered for

telecommunications technicians provided by 2-year and 4-year higher education

institutions and to discover how the programs compared to the established

telecommunications technicians’ skill standards.  The specific purposes of this study in

relation to how training programs for the telecommunications technicians compare to the

existing skills standards were to (a) validate the information listed in Peterson’s 2000: 2

Year Colleges (1999); (b) identify which 2-year and 4-year higher education institutions

offer a communication equipment technology as a major that includes telecommunication

courses; and (c) identify the relative importance of the existing industry skill standards

for the telecommunications technician in relation to the training programs offered by 2-

year and 4-year higher education institutions.

The purpose of this chapter is to present and analyze the data that were collected

in order to answer the research questions stated in chapter 2.  The chapter is divided into

five sections which include (a) rate of return and demographic information on those who

responded to the survey, (b) results, (c) discussion, (d) limitations and future research

suggestions, and (e) a conclusion.
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Rate of Return and Demographics

Rate of Return

The survey population was comprised of 10 two-year institutions and 10 four-year

institutions, for a total of 20 higher education institutions from across the United States.

These institutions were listed in Peterson’s 2000: 2-Year Colleges (1999) and Peterson’s

2000: 4-Year Colleges (1999) as having communication equipment technology as a

major course of study. Sixteen institutions responded to the survey for an 80% return rate

(n =16).

Demographics

Responses to the first demographic question reduced the possible respondent

population by 75% (n=12), and the remaining 25% (n=4) of the respondent population

remained eligible to continue the survey. The response to the second demographic

question reduced the respondent population an additional 25% (n=1). Of the 16

institutions that returned the survey instrument only those that indicated they offered a

communication equipment technology major and included telecommunications as part of

the communication equipment technology curriculum (n=3) were included in this study.

The total response rate results by the type of institution and communication equipment

technology major are presented in Table 1 in the discussion section of this chapter.

Results

Analysis of the Research Questions

An analysis of the specific research questions initially identified in chapter 2 of

this study is presented in this section. Each research question is presented with a

summary of the survey items that pertain to it. The demographic information included (a)
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the type of institution (2-year or 4-year); (b) whether or not a major in communication

equipment technology was offered by the institution; and (c) whether or not

telecommunications was part of the communication equipment technology curriculum.

Research question 1. Are the institutional listings for communication equipment

technology as a major course of study as listed in  Peterson’s 2000: 2Year Colleges

(1999) and Peterson’s 2000: 4-Year Colleges (1999) correct?

The second demographic item on the survey addressed whether or not the listings

were correct. As presented in Table 2, of the respondent institutions 75% reported that a

major in communication equipment technology was not offered. Of the 2-year respondent

population, 37.5% reported that a major in communication equipment technology was

offered; and 12.5% of the 4-year respondent population reported that a communication

equipment technology major was offered.

Research question 2. Do the 2-year and 4-year institutions that offer

communication equipment technology as a major course of study provide

telecommunications training programs as part of the curriculum?

The third demographic item on the survey addressed whether or not

telecommunications training programs were included as part of the communication

equipment technology curriculum. As presented in Table 3, of the respondent institutions,

75% reported that telecommunications training programs were part of communication

equipment technology major. Of the 2-year respondent population, 75% reported that

telecommunications training programs were part of the communication equipment

technology curriculum, and 12.5% of the 4-year respondent population reported that
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telecommunications training programs were part of the communication equipment

technology curriculum.

Research question 3. Of the 2-year and 4-year institutions that provide

telecommunications training programs, how do the training programs compare to the

industry skill standards for telecommunications technicians?

The balance of survey items excluding the demographic questions addressed

research question 3. As presented in Tables 3 through 24, the aggregate responses

indicate that overall, higher education institutions rank the importance of the

telecommunications technician skill standards an average of one category level lower

than the industry standards. The 4-year institution ranked the importance of the

telecommunications technician skill standards to the training programs an average of 2.4

category levels lower than the industry standards, whereas the 2-year institutions ranked

the importance .20 category levels lower than the industry standards. For job functions 4

and 5, the level of importance reported by the 2-year institutions mirrored the industry

standards. In addition, the level of importance for job function 4 exceeded the level in the

skill standards.

Research question 4. Which functions identified in the telecommunications

technicians’ skill standards are included or excluded in the training program?

The five job function survey items addressed research question 4. As presented in

Tables 3, 7, 11, 14, 20, 24, 25, 26, 27, and 28, overall, higher education institutions

consider that all job functions have some level of importance to the telecommunications

training programs. The 4-year institution reported that 40% (n=2) of the job functions

were not important to the telecommunications training programs, and the remaining 60%
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(n=3) of the functions were somewhat important. The 2-year institutions reported that

100% (n=5) of the job functions had some level of importance, ranging from important to

critical.

Research question 5. Which tasks identified in the telecommunications

technicians’ skill standards are included or excluded in the training program?

The 16 job task survey items addressed research question 4. The information

presented in Tables 4, 5, 6, 8, 9, 10, 12, 13, 15, 16, 17, 18, 19, 20, 22, and 23 reveal the

information needed to answer this question. The 2-year institutions reported that 94%

(n=15) of job tasks had some level of importance, and 6% (n=1) of the job tasks were not

important to the telecommunications training programs. The 4-year institution reported

that 43.75% (n=7) of the job tasks had some level of importance, 18.75% (n=3) were not

important, and the remaining 37.5% (n=6) were not applicable to the training programs.

Research question 6. Is the 2-year or 4-year training program more closely

aligned with the skill standards for the telecommunications technicians?

The balance of survey items excluding the demographic questions addressed

research question 5. As presented in Tables 3 through 23, the aggregate responses

indicate that the 2-year institutions are more closely aligned with the skill standards for

the telecommunications technicians than the 4-year institution. As previously noted in

research question 3, the importance of the telecommunications technician skill standards

to the 4-year training programs was an average of 2.4 category levels lower than the

industry standards, whereas the 2-year institutions ranked the importance .20 category

levels lower than the industry standards. For job functions 4 and 5, the level of

importance reported by the 2-year institutions mirrored the industry standards. In
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addition, the level of importance for job function 4 exceeded the level in the skill

standards.

As stated in the response to research question 4, the 4-year institution reported

that 40% (n=2) of the job functions were not important to the telecommunications

training programs, and the remaining 60% (n=3) of the functions were somewhat

important. The 2-year institutions reported that 100% (n=5) of the job functions had some

level of importance, ranging from important to critical.

In addition, as stated in the response to research question 5, the 2-year institutions

reported that 100% (n=16) of job tasks had some level of importance to the

telecommunications training programs. The 4-year institution reported that 43.75% (n=7)

of the job tasks had some level of importance, 18.75% (n=3) were not important, and the

remaining 37.5% (n=6) were not applicable to the training programs.

Summary

The first research question focused on the validity of the information listed in

Peterson’s 2000: 2 Year Colleges (1999) and Peterson’s 2000: 4 Year Colleges (1999).

Overall, 75% (n=12) of the respondents that were listed in Peterson’s as having a

communication equipment technology as a major course of study responded that they did

not when asked, “Does your institution offer a major in communication equipment

technology?” The reason for this could be a matter of perception and how Peterson’s

defines the category communication equipment technology, as well as how the

respondents perceived this category when answering the survey. Therefore, as a source

for identifying the target population, Peterson’s was not adequate. However, one 2-year

institution respondent did comment that the program had been recently discontinued.
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Research question 2 targeted telecommunications training programs that were

offered as part of the communication equipment technology as a major course of study.

The question further reduced the number of potential respondents. A communication

equipment technology major encompasses more than telecommunications; the major

could include broadcasting, journalism, and media production, to name a few.

Research questions 3, 4, 5, and 6 focused on the importance of linking the

telecommunications technician industry skill standards to the 2-year and 4-year training

programs. According to the literature, 2-year institutions are touted as being more flexible

and community based than the 4-year institutions, and the research findings support these

assertions. The research identified the 2-year institutions as being more closely aligned

with industry skill standards than were the 4-year institutions. The openness and

flexibility of the 2-year institutions and the active community involvement positions the

institutions to embrace nontraditional educational strategies and to develop closer

relationships with the business community.

Discussion

Presented below are the results from the higher education institutions that detail

the return rate by the type of institution, respondent demographics, the five job functions,

and the associated job tasks identified in the telecommunications skill standards. Table 1

presents the return rate by type of institution and whether or not communication

equipment technology is offered as a major course of study.
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Table 1

Return Rate by Type of Institution and Communication Equipment Technology Major

(n=16)

Type of CET major CET major
institution   offered not offered Totals Percentages

2-year 3 5 8    50.0

4-year 1 7 8            50.0

Totals 4 12 16          100.0

Of the 8 responding 4-year institutions, 13% offered a major in communication

equipment technology; and of the 2-year institutions, 38% offered a major in

communication equipment technology.

The respondent institutions that reported they did not have a communication

equipment technology major offered some insight into their responses. Verbatim

comments from these respondents are included in Appendix C.

The total response rate results by the type of institution offering a communication

equipment technology major that included telecommunication courses are presented in

Table 2.
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Table 2

Demographic Profile Offering Communication Equipment Technology Major With

Telecommunications (n=4)

Type of CET major CET major
institution offered not offered Totals Percentages

2-year 2 1 3    75.0

4-year 1 0 1         25.0

Totals 3 1 4       100.0

Only one 4-year institution offered a major in communication equipment

technology with telecommunications courses as part of the curriculum, therefore resulting

in 100% of the 4-year respondent population; and of the 2-year institutions, 67% offered

a major in communication equipment technology that included telecommunications

courses as part of the curriculum. Verbatim comments from the one 2-year institution

respondent that offered a communication equipment technology major but did not have

telecommunications courses as part of the curriculum can be found in Appendix C.



56

Job Function 1

Table 3 reflects the importance of job function 1 in relation to the 2-year and 4-

year training programs.

Table 3

Provide High-Quality Customer Service  (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- 33.3% 33.3%

4-year -- 33.3% -- -- -- --

Totals -- 33.3% -- -- 33.3% 33.3%

The percentages were equally distributed across three categories. Response from

the 4-year institution representing 33% of the respondent population did not consider

providing high-quality customer service as important to the training program; the

remaining responses were from the 2-year institutions. One respondent considered

providing high-quality customer service as very important to the training program; and

the remaining institution considered job function 1 as critical to the training program.

Job function 1- Job task 1. Table 4 reflects the importance of job task 1 of job

function 1 in relation to the 2-year and 4-year training programs.
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Table 4

Gather and Confirm Information as to Customer Needs (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- 33% -- -- -- -

Totals -- 33% -- -- -- 67%

The 2-year institutions considered the job task of gathering and confirming

information regarding customer needs as critical to the training programs, representing

67% of the respondent population. The remaining 33% response from the 4-year

institution did not consider job task 1 of job function 1 as important to the training

programs.

Job function 1- Job task 2. Table 5 reflects the importance of job task 2 of job

function 1 in relation to the 2-year and 4-year training programs.
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Table 5

Work With Customers to Improve Service and Solve Problems (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- 33% -- -- -- -

Totals -- 33% -- -- -- 67%

The 2-year institutions considered the job task of working with customers to

improve service and to solve problems as critical to the training programs, representing

67% of the respondent population. The remaining 33% response from the 4-year

institution did not consider job task 2 of job function 1 as important to the training

programs.

Job function 1- Job task 3.

Table 6 reflects the importance of job task 3 of job function 1 in relation to the 2-

year and 4-year training programs.
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Table 6

Recommend and Sell Products and/or Services (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- 33% -- -- -- 33%

4-year -- 33% -- -- -- -

Totals -- 67% -- -- -- 33%

One 2-year institution and one 4-year institution considered the job task of

recommending and selling products and services as not important to the training

programs, representing 67% of the respondent population. The remaining 33% response

from one of the 2-year institutions considered job task 3 of job function 1 as critical to the

training programs.

Job Function 2

Table 7 reflects the importance of job function 2 in relation in relation to the 2-

year and 4-year training programs.
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Table 7

Install, Test, and Maintain Equipment and Facilities (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- 33% -- -

Totals -- -- -- 33% -- 67%

The 2-year institutions considered the job function of installing, testing, and

maintaining equipment and facilities as critical to the training programs, representing

67% of the respondent population. The remaining 33% response from the 4-year

institution considered job task 1 of job function 2 as important to the training programs.

Job function 2 – Job task 1. Table 8 reflects the importance of job task 1 of job

function 2 in relation to the 2-year and 4-year training programs.

Table 8

Respond to Requests for Repair, Service, and Maintenance (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year 33% -- -- -- -- -

Totals 33% -- -- -- -- 67%
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The 2-year institutions considered the job function of responding to repair, service,

and maintenance requests as critical to the training programs, representing 67% of the

respondent population. The remaining 33% response from the 4-year institution did not

consider job task 1 of job function 2 as applicable to the training programs.

Job function 2 – Job task 2. Table 9 reflects the importance of job task 2 of job

function 2 in relation to the 2-year and 4-year training programs.

Table 9

Install, Repair, and Maintain Network Terminal Equipment (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- -- 33% --

Totals -- -- -- -- 33% 67%

The 2-year institutions considered the job function of installing, repairing, and

maintaining network terminal equipment as critical to the training programs, representing

67% of the respondent population. The remaining 33% response from the 4-year

institution considered job task 2 of job function 2 as very important to the training

programs.

Job function 2 – Job task 3. Table 10 reflects the importance of job task 3 of job

function 2 in relation to the 2-year and 4-year training programs.
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Table 10

Provide and Maintain Network Paths to Include Voice, Data, Video, and Broadband
Services (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- -- 33% --

Totals -- -- -- -- 33% 67%

The 2-year institutions considered the job function of providing and maintaining

network paths to include voice, data, video, and broadband services as critical to the

training programs, represented 67% of the respondent population. The remaining 33%

response from the 4-year institution considered job task 3 of job function 2 as very

important to the training programs.

Job Function 3

Table 11 reflects the importance of job function 3 in relation to the 2-year and 4-

year training programs.
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Table 11

Construct Facilities (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- 33% -- -

Totals -- -- -- 33% -- 67%

The 2-year institutions considered the job function of constructing facilities as

critical to the training programs, representing 67% of the respondent population. The

remaining 33% response from the 4-year institution considered job function 3 as

important to the training programs

Job function 3 – Job task 1. Table 12 reflects the importance of job task 1 of job

function 3 to the 2-year and 4-year training programs.

Table 12

Place and Splice New Facilities (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- 33% -- -

Totals -- -- -- 33% -- 67%
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The 2-year institutions considered the job task of placing and splicing new facilities as

critical to the training programs, representing 67% of the respondent population. The

remaining 33% response from the 4-year institution considered job task 1 of job function

3 as important to the training programs.

Job function 3 – Job task 2. Table 13 reflects the importance of job task 2 of job

function 3 to the 2-year and 4-year training programs.

Table 13

Modify Existing Facilities (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- 33% -- --

Totals -- -- -- 33% -- 67%

The 2-year institutions considered the job task of modifying existing facilities as

critical to the training programs, representing 67% of the respondent population. The

remaining 33% response from the 4-year institution considered job task 2 of job function

3 as important to the training programs.

Job Function 4

Table 14 reflects the importance of job function 4 to the 2-year and 4-year

training programs.
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Table 14

Maintain a Safe and Secure Work Environment (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- 33.3% 33.3%

4-year -- -- -- 33.3% -- --

Totals -- -- -- 33.3% 33.3% 33.3%

The percentages were equally distributed across three categories. Response from

the 4-year institution revealed that 33.3% of the respondent population considered

maintaining a safe and secure work environment as important to the training program; the

remaining responses were from the 2-year institutions. One respondent considered

maintaining a safe and secure work environment as very important to the training

program, and the remaining 2-year institution considered job function 4 as critical to the

training program.
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Job function 4 – Job task 1. Table 15 reflects the importance of job task 1 of job

function 4 to the 2-year and 4-year training programs.

Table 15

Operate Motor Vehicles (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- 33% -- -- 33%

4-year 33% -- -- -- -- -

Totals 33% -- 33% -- -- 33%

The percentages were equally distributed across three categories. Response from

the 4-year institution revealed that 33.3% of the respondent population did consider

operating motor vehicles as applicable to the training program; the remaining responses

were from the 2-year institutions. One respondent considered operating motor vehicles as

somewhat important to the training program, and the remaining 2-year institution

considered job task 1 of job function 4 as critical to the training program.

Job function 4 – Job task 2. Table 16 reflects the importance of job task 2 of job

function 4 to the 2-year and 4-year training programs.
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Table 16

Evaluate the Job Site; Secure and Escalate if Necessary (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- 33.3% 33.3%

4-year 33.3% -- -- -- -- --

Totals 33.3% -- -- -- 33.3% 33.3%

The percentages were equally distributed across three categories. Response from

the 4-year institution revealed that 33.3% of the respondent population did consider

evaluating and securing the job site, and escalating the situation if necessary as applicable

to the training program; the remaining responses were from the 2-year institutions. One

respondent considered evaluating and securing the job site and escalating the situation if

necessary as very important to the training program; the remaining 2-year institution

considered job task 2 of job function 4 as critical to the training program.
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Job function 4 – Job task 3. Table 17 reflects the importance of job task 3 of job

function 4 to the 2-year and 4-year training programs and lists the mean, median, and

range for job task 3 of job function 4.

Table 17

Prepare the Job Site for Safe Work (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- 33.3% -- 33.3%

4-year 33.3% -- -- -- -- --

Totals 33.3% -- -- 33.3% -- 33.3%

The percentages were equally distributed across three categories. Response from

the 4-year institution revealed that 33.3% of the respondent population did consider

preparing the job site for safe work as applicable to the training program; the remaining

responses were from the 2-year institutions. One respondent considered preparing the job

site for safe work as important to the training program, and the remaining 2-year

institution considered job task 3 of job function 4 as critical to the training program.

Job function 4 – Job task 4. Table 18 reflects the importance of job task 4 of job

function 4 to the 2-year and 4-year training programs.
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Table 18

Use Equipment and Perform Work Safely (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- -- -- -- 33% --

Totals -- -- -- -- 33% 67%

The 2-year institutions considered the job task of using equipment and performing

work safely as critical to the training programs, representing 67% of the respondent

population. The remaining 33% response from the 4-year institution considered job task 4

of job function 4 as important to the training programs.

Job function 4 – Job task 5. Table 19 reflects the importance of job task 5 of job

function 4 to the 2-year and 4-year training programs.
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Table 19

Keep Facilities and Materials Secure (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- 33.3% 33.3%

4-year -- 33.3% -- -- -- --

Totals -- 33.3% -- -- 33.3% 33.3%

The percentages were equally distributed across three categories. Response from

the 4-year institution revealed that 33.3% of the respondent population did consider

keeping facilities and materials secure as somewhat important to the training program.

The remaining responses were from the 2-year institutions. One respondent considered

keeping facilities and materials secure as very important to the training program, and the

remaining 2-year institution considered job task 5 of job function 4 as critical to the

training program.

Job Function 5

Table 20 reflects the importance of job function 5 to the 2-year and 4 year training

programs.



71

Table 20

Provide and Utilize Interdepartmental Support (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- 33.3% 33.3%

4-year -- 33.3% -- -- -- --

Totals -- 33.3% -- -- 33.3% 33.3%

The percentages were equally distributed across three categories. Response from

the 4-year institution revealed that 33.3% of the respondent population did consider

evaluating and securing the job site and escalating the situation if necessary as applicable

to the training program; the remaining responses were from the 2-year institutions. One

respondent considered evaluating and securing the job site and escalating the situation if

necessary as very important to the training program; the remaining 2-year institution

considered job task 2 of job function 4 as critical to the training program.

Job function 5 – Job task 1. Table 21 reflects the importance of job task 1 of job

function 5 to the 2-year and 4-year training programs.
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Table 21

Perform Documentation (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year -- 33% -- -- -- --

Totals -- 33% -- -- -- 67%

The 2-year institutions considered the job task of performing documentation as

critical to the training programs, resulting in 67% of the respondent population. The

remaining 33% response from the 4-year institution considered job task 1 of job function

5 as not important to the training programs.

Job function 5 – Job task 2. Table 22 reflects the importance of job task 2 of job

function 5 to the 2-year and 4-year training programs.

Table 22

Coordinate Work Activities (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year 33% -- -- -- -- --

Totals 33% -- -- -- -- 67%
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The 2-year institutions considered the job task of coordinating work activities as

critical to the training programs, resulting in 67% of the respondent population. The

remaining 33% response from the 4-year institution did not consider job task 2 of job

function 5 as applicable to the training program.

Job function 5 – Job task 3. Table 23 reflects the importance of job task 3 of job

function 5 to the 2-year and 4-year training programs.

Table 23

Provide Assistance and Interface With Other Departments (n=3)

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year -- -- -- -- -- 67%

4-year 33% -- -- -- -- --

Totals 33% -- -- -- -- 67%

The 2-year institutions considered the job task of providing assistance and

interfacing with other departments as critical to the training programs, resulting in 67% of

the respondent population. The remaining 33% response from the 4-year institution did

not consider job task 3 of job function 5 as applicable to the training programs.

Importance of Job Function 1 Compared to the Telecommunications Technician Skill

Standards

Table 24 compares the importance of job function 1 in the 2-year and 4-year

training programs against the importance of job function 1 as reflected in the skill
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standards for the telecommunications technicians developed by the South King County

Tech Prep Consortium (1997).

Table 24

Higher Education’s Response to Job Function 1 Compared to the Telecommunications
Technician Skill Standards

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year X

4-year X

H. E. Totals X

Industry Standards X

The higher education institutions considered the job function of providing high

quality customer service as important to the 2-year and 4-year training programs, whereas

the telecommunications industry considered this job function as very important. The 2-

year institutions considered this job function as important, and the 4-year institution

considered this job function as not important.

Importance of Job Function 2 Compared to the Telecommunications Technician Skill

Standards

Table 25 compares the importance of job function 2 in the 2-year and 4-year

training programs against the importance of job function 2 as reflected in the skill

standards for the telecommunications technicians developed by the South King County

Tech Prep Consortium (1997).
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Table 25

Higher Education’s Response to Job Function 2 Compared to the Telecommunications
Technician Skill Standards

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year X

4-year X

H. E. Totals X

Industry Standards X

The higher education institutions considered the job function of installing, testing,

and maintaining equipment and facilities as very important to the 2-year and 4-year

training programs, whereas the telecommunications industry considered this job function

as critical. The 2-year institutions considered this job function as very critical, and the 4-

year institution considered this job function as somewhat important.

Importance of Job Function 3 Compared to the Telecommunications Technician Skill

Standards

Table 26 compares the importance of job function 3 in the 2-year and 4-year

training programs against the importance of job function 3 as reflected in the skill

standards for the telecommunications technicians developed by the South King County

Tech Prep Consortium (1997).
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Table 26

Higher Education’s Response to Job Function 3 Compared to the Telecommunications
Technician Skill Standards

Type of Not Somewhat Very
institution N/A important important Important important Critical

X
2-year

4-year X

H. E. Totals X

Industry Standards X

The higher education institutions considered the job function of constructing

facilities as important to the 2-year and 4-year training programs, and the

telecommunications industry also considered this job function as very important. The 2-

year institutions considered this job function as critical, and the 4-year institution

considered this job function as somewhat important.

Importance of Job Function 4 Compared to the Telecommunications Technician Skill

Standards

Table 27 compares the importance of job function 4 in the 2-year and 4-year

training programs against the importance of job function 4 as reflected in the skill

standards for the telecommunications technicians developed by the South King County

Tech Prep Consortium (1997).
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Table 27

Higher Education’s Response to Job Function 4 Compared to the Telecommunications
Technician Skill Standards

Type of Not Somewhat Very
institution N/A important important Important important Critical

2-year X

4-year X

H. E. Totals X

Industry Standards X

The higher education institutions considered the job function of maintaining a

safe and secure work environment important to the 2-year and 4-year training programs,

whereas the telecommunications industry considered this job function as very important.

The 2-year institutions considered this job function as very important, and the 4-year

institution considered this job function as somewhat important.

Importance of Job Function 5 Compared to the Telecommunications Technician Skill

Standards

Table 28 compares the importance of job function 5 in the 2-year and 4-year

training programs against the importance of job function 5 as reflected in the skill

standards for the telecommunications technicians developed by the South King County

Tech Prep Consortium (1997).
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Table 28

Higher Education’s Response to Job Function 5 Compared to the Telecommunications
Technician Skill Standards

Response Not Somewhat Very
type N/A important important Important important Critical

2-year X

4-year X

H. E. Totals X

Industry Standards X

The higher education institutions considered the job function of providing and

utilizing interdepartmental support as somewhat important to the 2-year and 4-year

training programs, whereas the telecommunications industry considered this job function

as very important. The 2-year institutions considered this job function as very important,

and the 4-year institution considered this job function as not important.

Limitations

By design, the study was restricted because of imposed limitations.  The

following limitations applied to this study:

1. The responses were dependent upon the willingness of the participants to

participate, the participants’ interpretation of the skill standards for the

telecommunications technician, and the actual surveys being delivered to the appropriate

person or department.
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2. The major category, communication equipment technology, as an area of

study was dependent upon Peterson’s (1999) interpretation of the program offered by the

institutions and what the respondent perceived at the time the survey was completed.

Recommendations

Based on the findings of this study, the researcher offers the following

recommendations for additional research:

1. Research for this study used the telecommunications industry skill standards

developed in 1997 for the network technician. A study could be undertaken to update and

validate the telecommunications industry standards for the network technician.

2. Additional research could compare the telecommunications industry skill

standards to the programs identified in chapter 1, such as the Next Step Program,

NACTEL, CWA/NETT, the Alliance for Employee Growth and Development, DBU,

OSU, and UD.

3. Additional research could focus on the performance criteria of

telecommunications technicians’ training programs and how the performance criteria

relate to the skills standards.

4. A comprehensive case study could be conducted concerning the

telecommunications technicians’ training programs that are a result of the collective

bargaining process.

5. A survey could be done of the higher education institutions and the use of

the “Model of Continuous Improvement for Economic Development: Using Skill

Standards” that was introduced by the SKCTPC.
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Conclusion

The specific purposes of this study related to how the 2-year and 4-year

equipment technology training programs for the telecommunications technicians

compared to the established skill standards. Based on the review of the literature and the

study findings, the joining of the telecommunications industry skill standards and the

curriculum development process is vital to providing training programs for the

telecommunications technician.

The 2-year institutions offer telecommunications technicians’ training programs

that are more closely aligned with the industry standards. The importance of the skill

standards reflected a negligible difference between the industry standards and the 2-year

training programs. The 2-year institutions reported 40% of the job functions one level

below the industry standards; the remaining job functions were rated the same or higher.

Interestingly, the 2-year institutions ranked the job function of constructing facilities as

critical; that is, one level higher than the industry standards. In addition, the 2-year

institutions ranked installing, testing, and maintaining equipment and facilities as critical,

mirroring the industry standards. The responses from the 2-year institutions supported the

belief that the 2-year institutions are more responsive to the telecommunications industry

than are the 4-year institutions. The 2-year institutions demonstrated more flexibility in

meeting the educational needs of the industry, as reflected in the importance of the

industry standards to the telecommunications technicians’ training programs. Some of the

reasons for the close alignment of the 2-year training programs could include the strategic

linking of the mission and goals, academic support from the telecommunications
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industry, convenience to the telecommunications technicians, and delivery of customized

training that combines theory and application.

On the other hand, the 4-year institution considered 60% of the job functions

identified in the telecommunications technician’s skill standards as important or

somewhat important and include an understanding of theory. The 4-year institution did

not consider high-quality service or interdepartmental support as important. The heart of

the telecommunications industry is customer service, and the 4-year institution’s failure

to acknowledge the importance of customer service explains why 4-year institutions are

considered to be less responsive than the 2-year institutions. Some of the reasons for the

4-year institution’s image could include inadequate strategic linking of the mission and

goals and delivery of theory rather than a combination of theory and application.

The evolution the telecommunications industry has created a demand for a highly

skilled, flexible workforce. Who is going to provide the training? Higher education

institutions have an opportunity to make a contribution to telecommunications industry

by expanding existing training programs or initiating telecommunications technicians’

training programs. The 4-year institutions should consider revising not only the

curriculum but also their mission and goals. The 2-year institutions are closely aligned

with the telecommunications technician’s skill standards, and this is an opportunity for

the 2-year institutions to update and refine existing telecommunications technicians’

training programs.
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Survey of Four-year and Two-year Telecommunications Technician’s Training Programs
Compared to Industry Standards

College/University Name _________________________________________________________

Please indicate your responses to the following:

Type of Institution: __2-Year __4-Year

Does your institution offer a major in
communication equipment technology?

__Yes
Please continue.

__No
If answer is "no", you do not
need to complete the survey.
Please return your survey.

If Yes, is telecommunications part of the
communication equipment technology
curriculum?

__Yes
Please continue.

__No
If answer is "no", you do not
need to complete the survey.
Please return your survey.

�__Check here if you would like to receive a summary of the final report.

Thanks for your willingness to participate.

Instructions:  Please rate each function or job duty and task in relative importance to the curriculum offered by
your institution.  For your reference, the technical knowledge, SCANS skills, and personal qualities associated
with each task are provided in a separate document.

0 Not Applicable
1 Not Important
2 Somewhat Important
3 Important
4 Very Important
5 Critical

Function or Job Duty: Provide high-quality customer service

0 1 2 3 4 5

Tasks:

2. Gather information as to customer
needs 0 1 2 3 4 5

3. Work with customers to improve
service and solve problems 0 1 2 3 4 5

4. Recommend and sell products
an/or services to meet customer needs 0 1 2 3 4 5

July, 2000                                                                                                                                                                               1
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Survey of Four-year and Two-year Telecommunications Technician’s Training Programs
Compared to Industry Standards

Function or Job Duty: Install, test and maintain equipment and facilities

0 1 2 3 4 5

Tasks:

1. Respond to requests for repair, service, and
maintenance 0 1 2 3 4 5

2. Install, repair, and maintain network and
terminal equipment 0 1 2 3 4 5

3. Provide and maintain network paths to include
voice, data, video and broadband services 0 1 2 3 4 5

Function or Job Duty: Construct Facilities

0 1 2 3 4 5

Tasks:

1. Place and splice new facilities

0 1 2 3 4 5

2. Modify existing facilities

0 1 2 3 4 5

Function or Job Duty: Maintain a safe and secure work environment

0 1 2 3 4 5

Tasks:

1. Operate motor vehicles

0 1 2 3 4 5

2. Evaluate the job site; secure and escalate if
necessary 0 1 2 3 4 5

3. Prepare the job site for safe work

0 1 2 3 4 5

July,2000                                                                                                                                                                               2
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Survey of Four-year and Two-year Telecommunications Technician’s Training Programs
Compared to Industry Standards

Function or Job Duty: Maintain a safe and secure work environment (Continued)

4. Use equipment and perform work safely

0 1 2 3 4 5

5. Keep facilities and materials secure

1 2 3 4 5 6

Function or Job Duty: Provide and utilize inter-departmental support

0 1 2 3 4 5

Tasks:

1. Perform documentation

0 1 2 3 4 5

2. Coordinate work  activities

0 1 2 3 4 5

3. Provide assistance and interface with other
departments 0 1 2 3 4 5

ADDITIONAL COMMENTS

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Thank you for completing this survey.  Please return it in the pre-addressed envelope
provided.

Karen M. Houdashell
8745 Grissom Road Suite 297
San Antonio, TX 78251
Work (210)351-3718
Home  (210)520-2531

July, 2000                                                                                                                                                                              3
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For Your Use and Reference in Completing the Survey
Telecommunications Technician’s Technical Knowledge, SCANS Skills,

and Personal Qualities Associated with Each Task

Function or Job Duty: Provide high-quality customer service

Tasks:

1. Gather information as to customer
needs

Technical Knowledge SCANS Skills and Personal Qualities
• Knowledge of company products, services,

and procedures.
• Ability of company products, services, and

procedures.
• Understanding of electronic data gathering

systems including knowledge of when
sample monitoring is to take place.

• Ability to respond to verbal/nonverbal
information.

• Ability to confirm information.
• Ability to relay technical information to the

customer.
• Ability to prioritize multiple tasks.

2. Work with customers to improve service
and solve problems

Technical Knowledge SCANS Skills and Personal Qualities
• Knowledge of the organizational structure.
• Understanding of customer, company,

departmental, and/or union roles, functions
and responsibilities.

• Understanding of voice and data
transmission and how they apply to the
entire service loop.

• Knowledge of consumer rights, including
right tot privacy.

• Knowledge of employee awards programs
and, where applicable, company and union
agreements on incentive plans regarding
customer service and sales performance.

• Ability to understand complaints and deal
appropriately with the customer.

• Ability to demonstrate flexibility.
• Ability to analyze and determine the root

cause of the problem.
• Ability to create and evaluate alternative

solutions while problem solving.
• Ability to create and evaluate alternative

solutions while problem solving.
• Ability to work within the integrity of the

company and the union.
• Ability to accept responsibility for own

knowledge and empowerment.
• Ability to examine information for relevancy or

accuracy.

Karen M. Houdashell 1
Work    (210) 351-3718
Home   (210) 520-2531
E-mail   khoudas@corp.sbc.com
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Function or Job Duty: Provide high-quality customer service (Continued)

3. Recommend and sell products an/or
services to meet customer needs

Technical Knowledge SCANS Skills and Personal Qualities
• Knowledge of appropriate sources for

product, service, and billing information.
• Knowledge of regulated and deregulated

services.
• Knowledge of products and services.
• Ability to comparatively analyze the needs

of the customer and apply products and
services.

• Knowledge of company security and legal
policies, and ethical practices.

• Knowledge of labor-management
negotiated education and training
agreements, and how to utilize them

• Understanding of concerns and needs of
customer.

• Ability to recognize customer needs and
apply appropriate products and/or services.

• Understanding of how to apply ethical
principles to decision making.

Function or Job Duty: Install, test and maintain equipment and facilities

Tasks:

1. Respond to requests for repair,
service, and maintenance

Technical Knowledge SCANS Skills and Personal Qualities

• Understanding of two-way radio, cellular,
paging and/or mechanized dispatch
system procedures.

• Ability to adhere to and maintain the time
commitment to the customer.

• Ability to read and interpret information
provided by the job ticket, service order,
work order, record maps, and/or
mechanized dispatch system.

• Knowledge of how to select and use
proper hand tools and testing equipment
such as VOM test sets.

• Ability to plan job operation and acquire
necessary supplies.

• Ability to understand union-management
negotiated contract.

• Ability to select and obtain information
relevant to the task.

• Ability to examine information, analyze
possible causes/reasons and recommend
action plans.

• Ability to prioritize daily tasks and prepare
schedules.

• Ability to develop and apply creative solutions
to new situations.

• Ability to defer issues of conflict and to resolve
those issues in an appropriate setting.

Karen M. Houdashell 2
Work    (210) 351-3718
Home   (210) 520-2531
E-mail   khoudas@corp.sbc.com
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Function or Job Duty: Install, test and maintain equipment and facilities (Continued)

2. Install, repair, and maintain network
and terminal equipment

Technical Knowledge SCANS Skills and Personal Qualities

• Knowledge of proper procedures for use
and care of various types of testing
equipment and hand tools; store,
transport, and handle equipment and
tools appropriately.

• Ability to install and remove insulation,
position wire, assemble lugs and
terminals, accomplish mechanical
attaching such as wire wrapping,
soldering, dressing, splicing, and
installing electrical conductors.

• Ability to covert and organize numerical data
and set numerical parameters.

• Ability to demonstrate appropriate and
necessary physical dexterity, strength and
coordination.

• Ability to distinguish colors and tones.

• Ability to work in confined and aerial spaces.

Karen M. Houdashell 3
Work    (210) 351-3718
Home   (210) 520-2531
E-mail   khoudas@corp.sbc.com
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Function or Job Duty: Install, test and maintain equipment and facilities (Continued)

3. Provide and maintain network paths
to include voice, data, video and
broadband services

Technical Knowledge SCANS Skills and Personal Qualities

• Understanding of technical applications,
proper procedures and industry and
union standards.

• Ability to read, interpret and analyze and
manipulate information provided by the
work order and associated documents.

• Knowledge of tagging and testing
procedures.

• Ability to distinguish and utilize
appropriate test equipment and perform
conformance testing.

• Understanding of voice, data, video,
and/or broadband transmission principles
and the various transmission mediums.

• Knowledge of basic AC/DC and digital
theory and their application to
telecommunications.

• Understanding of applicable FCC and
other rules and regulations.

• Understanding and interpretation of
union-management negotiated contract
as it pertains to working conditions and
remedies to problems in duty and
performance.

• Understanding of union-management
negotiated contracts.

• Ability to follow dispute resolution
process outlined in the union-
management negotiated contract.

• Knowledge of applicable codes, rules,
regulations, and standards.

• Ability to follow proper procedures.

• Ability to visually analyze the relationship
between the parts/whole, process/procedure.

• Ability to adapt rules/principles to new
applications.

• Understanding of and ability to follow
specified maintenance procedures.

Karen M. Houdashell 4
Work    (210) 351-3718
Home   (210) 520-2531
E-mail   khoudas@corp.sbc.com
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Function or Job Duty: Construct Facilities

Tasks:
1. Place and splice new facilities

Technical Knowledge SCANS Skills and Personal Qualities

• Understanding of the physical layout and
construction of fiber, coaxial, copper, and
all other facilities.

• Ability to identify relevant details, facts,
specifications.

• Ability to apply cable-pulling techniques,
using tools and devices appropriate to type
of cable.

• Ability to correctly splice cable following
procedures appropriate to type of cable.

• Ability to interpret and summarize wiring
diagrams and schematics information and
maps.

• Knowledge of symbols, acronyms and
references.

• Understanding of principles of spectral
attenuation, dispersion, and optical return
loss and splicing.

• Ability to perform measurements and
convert numerical data.

• Ability to identify relevant details, facts and
specifications, and follow a set of
instructions.

• Ability to make the connection between old
and new and recognizes patterns and
relationships.

• Ability to understand information, recognize
accuracy of information and effectively
communicate accurate information.

2. Modify existing facilities

Technical Knowledge SCANS Skills and Personal Qualities
• Understanding of the physical layout and

construction of fiber, coaxial, copper, and
all other facilities

• Ability of identify relevant details, facts, and
specifications.

• Ability to apply cable-pulling techniques,
using tools and devices appropriate to type
of cable.

• Knowledge of symbols, acronyms, and
reference materials.

• Knowledge of conformance testing and
equipment and its appropriate use.

• Ability to understand interdepartmental
directions/cut sheets/transfers.

• Understanding of union-management
negotiated contract.

• Ability to troubleshoot.

• Ability to evaluate concept, design, project,
and activity.

• Ability to generate and evaluate solutions
and implement a plan of action.

• Ability to rearrange a system.

• Ability to defer issues of conflict and to
resolve those issues in an appropriate
setting.

Karen M. Houdashell 5
Work    (210) 351-3718
Home   (210) 520-2531
E-mail   khouas@corp.sbc.com
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Function or Job Duty: Maintain a safe and secure work environment

Tasks:

1. Operate motor vehicles

Technical Knowledge SCANS Skills and Personal Qualities

• Understanding of company driving
policies and labor-management
negotiated agreements on motor vehicle
usage.

• Understanding of vehicle operating
policies.

• Understanding of state driving laws,
signs, etc.

• Demonstrated experience driving a manual
transmission vehicle.

• Knowledge of safe and defensive driving
techniques.

• Ability to maintain vehicle neatness and
security at all times.

• Valid state drivers license.

• Knowledge of applicable traffic laws.

2. Evaluate the job site; secure and
escalate if necessary

Technical Knowledge SCANS Skills and Personal Qualities

• Knowledge of applicable local, state, and
federal regulations.

• Knowledge of proper procedures for
placing flags, cones, and flares for traffic
control.

• Knowledge of hazardous materials and
proper handling of such materials.

• Understanding of ways to prevent
industrial illness.

• Ability to identify health-related problems,
which may result from exposure to work,
related chemicals and hazardous
materials.

• Understanding of union-management
negotiated health and safety practices
and role of union-management health
and safety committee.

• Ability to analyze the situation and determine
risk.

• Ability to generate alternative solutions.

• Ability to formulate a plan of action.

• Ability to access all available resources
including health and safety information from
OSHA, state organizations such as
committees on safety, and health and union
publications.

Karen M. Houdashell 6
Work    (210) 351-3718
Home   (210) 520-2531
E-mail   khoudas@corp.sbc.com
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Function or Job Duty: Maintain a safe and secure work environment (Continued)

3. Prepare the job site for safe work

Technical Knowledge SCANS Skills and Personal Qualities

• Knowledge of proper procedures for
placing flags, cones, and flares for traffic
control.

• Ability to direct traffic flow safely around
site.

• Understanding of maintenance of job
specific supplies and equipment.

• Ability to communicate appropriate safety
precautions to the public.

• Ability to visualize job activities to determine
safe outcomes.

• Ability to apply rules and principles to the
process.

• Ability to distribute supplies and equipment
effectively.

• Ability to apply rules and principles including
those contained within the union-management
negotiated contract.

4. Use equipment and perform work safely

Technical Knowledge SCANS Skills and Personal Qualities

• Knowledge of use of protective
equipment as necessary.

• Knowledge of and ability to follow
company standard operating procedures
and labor-management negotiated health
and safety practices.

• Knowledge of the functions, abilities, and
limitations of the equipment.

• Understanding of roles, responsibilities
and policies of labor-management health
and safety committees.

• Ability to understand union-management
negotiated contract.

• Ability to work in bad weather, natural
disaster, or physical danger.

• Knowledge of and ability to apply CPR/first
aid.

• Adequate physical conditioning to allow the
safe performance of all assigned duties.

• Ability to pay attention to detail.

• Ability to utilize required levels of
concentration.

5. Keep facilities and materials secure

Technical Knowledge SCANS Skills and Personal Qualities

• Ability to ensure security of building,
personnel, and company property.

• Understanding of security
requirements/policies, and ethical
practices.

• Ability to maintain the confidentiality of
the company and of the union.

• Ability to understand and follow policies and
procedures.

• Ability to exhibit commitment to the
organization.
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Function or Job Duty: Provide and utilize inter-departmental support

Tasks:

4. Perform documentation

Technical Knowledge SCANS Skills and Personal Qualities

• Knowledge of company, and where
applicable, labor-management negotiated
reporting requirements and procedures.

• Ability to record information accurately.

• Ability to perform time reporting and
account coding.

• Understanding of correct coding, formatting
and/or forms in relation to tasks performed.

• Ability to use computer to store, retrieve,
file, and destroy records.

• Ability to record information accurately.

• Ability to retrieve information in a timely
manner.

• Ability to summarize information.

• Ability to follow rules and procedures.

• Ability to accept responsibility for own
behavior.

5. Coordinate work activities

Technical Knowledge SCANS Skills and Personal Qualities

• Understanding of unionized/non-unionized
shops.

• Knowledge of work group responsibilities.

• Knowledge of all available resources for
resolving workplace issues.

• Ability to coordinate schedules for work at
various locations.

• Ability to interface with contacts and
departments.

• Understanding of employee rights and
responsibilities under applicable collective
bargaining agreements including the right
to union representation in investigative
meetings with managers, to review
personnel records and how to utilize the
grievance and arbitration procedures.

• Understanding and/or comprehension of
the different roles of labor and
management in the workplace.

• Knowledge of and ability to work in a team
environment.

• Ability to communicate appropriate verbal
and/or nonverbal messages.

• Ability to defer issues of conflict and to
resolve those issues in an appropriate
setting.
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Function or Job Duty: Provide and utilize inter-departmental support (Continued)

6. Provide assistance and interface with
other departments

Technical Knowledge SCANS Skills and Personal Qualities

• Ability to interpret records and assess
arrangement of facilities.

• Knowledge of appropriate training
procedures.

• Knowledge of employer, and where
applicable, labor-management negotiated
policies on diversity.

• Knowledge of company procedures, and
where applicable, labor-management
negotiated agreements on teamwork and
joint labor-management committees

• Ability to access appropriate training and
support from either the company or the
union.

• Knowledge of union structure locally and
nationally.

• Ability to utilize and comply with the results
of union-management negotiated
grievance or other dispute resolution
processes.

• Ability to communicate technical
information.

• Ability to provide accurate information in a
timely manner.

• Ability to work cooperatively and in teams.

• Ability to provide constructive feedback and
reinforcement.

• Ability to understand or analyze underlying
issues.
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Transmittal Letter to Study Population

July ___, 2000

Dear Department Head:

My name is Karen M. Houdashell and I am a doctoral candidate in the Department of
Higher Education at the University of North Texas in Denton, Texas.  I am conducting a
dissertation study to compare the communication equipment technology curriculum with
the existing industry skill standards for the telecommunications technician.  This will
benefit the higher education institutions and the telecommunications industry by
identifying the gaps between the communication equipment technology curriculum and
industry standards.  Peterson’s 2000 4-Year Colleges or Peterson’s 2000 2-Year
Colleges listed your institution as one of the higher education institutions having a major
course of study in communication equipment technology.   Your institution was chosen
as part of this study being conducted in the United States.

The aggregate results of this study will be submitted for general publication to provide
higher education and the telecommunications industry information on how existing
communication equipment technology curriculum compares to industry standards.  Your
participation in this research project will assist professionals responsible for the
development of the communication equipment technology curriculum align the
curriculum more closely with the telecommunications industry standards.

Please take approximately 10 - 15 minutes of your valuable time to fill out the survey
instrument and write any comments you many have concerning the curriculum or the
skill standards.  If possible, please return the survey instrument by ________, 2000.  In
appreciation for your assistance with this survey, I will be pleased to send you a
summary report of the findings. Your participation is voluntary and you may withdraw at
anytime without penalty or prejudice. There are no known risks involved and to ensure
confidentiality please do not use your name on the survey.  Please be assured that the
information you provide is for research purposes only and will be held in strict
confidence.

Please direct any questions to me Monday – Friday 8 a.m. – 5 p.m. CST at
(210) 351-3718 or at (210) 520-2531 Monday – Friday 7 p.m. – 10 p.m. CST and
Saturday 8 a.m. – 6 p.m. CST.  You may also reach my major professor, Dr. Michael
Altekruse, at the University of North Texas (940) 565-2910.

Sincerely,

Karen M. Houdashell
Ph.D. Candidate, University of North Texas

Enclosures

Note:  If you do not have the information requested, please forward this packet, as soon as
possible, to the person at your institution who can best provide accurate and timely data.
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Follow-up Letter to Study Population

July ____, 2000

Dear Department Head:

SUBJECT:  YOUR ASSISTANCE WITH A SURVEY OF FOUR-YEAR AND TWO-YEAR
TELECOMMUNICATIONS TECHNICIAN’S TRAINING PROGRAMS
COMPARED TO THE INDUSTRY STANDARDS

My name is Karen M. Houdashell and I am a doctoral candidate in the Department of
Higher Education at the University of North Texas.  Each day I rush to the mailbox to see
whether you have completed and returned the Survey of Four-year and Two-year
Telecommunications Technician’s Training Programs Compared to the Industry
Standards, which I mailed a few weeks ago.  So far, I have not heard from you, but I still
need your HELP!

I am conducting a dissertation study to identify the gaps between the communication
equipment technology curriculum and the established skill standards for the
telecommunications technician.  This will benefit not only the higher education
institutions, but also the telecommunications industry.  To meet the global competition,
collaborating between academia and industry is essential.  Your response is critical to
the success of the study.

Please take approximately 10 - 15 minutes of your valuable time to fill out the survey
instrument and write any comments you many have concerning the curriculum or the
skill standards.  If possible, please return the survey instrument by ________, 2000.  In
appreciation for your assistance with this survey, I will be pleased to send you a
summary report of the findings. Your participation is voluntary and you may withdraw at
anytime without penalty or prejudice. There are no known risks involved and to ensure
confidentiality please do not use your name on the survey.  Please be assured that the
information you provide is for research purposes only and will be held in strict
confidence.

Please direct any questions to me Monday – Friday 8 a.m. – 5 p.m. CST at
(210) 351-3718 or at (210) 520-2531 Monday – Friday 7 p.m. – 10 p.m. CST and
Saturday 8 a.m. – 6 p.m. CST.  You may also reach my major professor, Dr. Michael
Altekruse, at the University of North Texas (940) 565-2910.

Sincerely,

Karen M. Houdashell
Ph.D. Candidate, University of North Texas
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VERBATIM COMMENTS
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VERBATIM COMMENTS

Institution Comments

9 College degree programs are not really Telecommunication Techs
oriented but are for media people.  One major has elements of
telecoms that covers networking and studio equipment but only
amounts to about 12-15 credit hours out of 120 hours.

12 How you define “telecommunications” makes a big difference here.
We are exploring putting into place an explicitly
telecommunications program, though it would be based largely on
courses we already offer, with only a couple of new courses.  Good
luck with your research

13 The students/technicians we educate find that the “customer service”
skills are generally as important or are more important than their
new technical skills!

17 We only have 6 credits of communication theory toward an
Associate of Applied Science Degree in Electronics Technology.
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APPENDIX D

LIST OF RESPONDENT 2-YEAR AND 4-YEAR INSTITUTIONS
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LIST OF RESPONDENT 2-YEAR AND 4-YEAR INSTITUTIONS

Alverno College

Athens Area Technical Institute

Cheyney University of Pennsylvania

Community College of Philadelphia

ECPI College of Technology

International Academy of Merchandising and Design

Napa Valley College

North Dakota State College of Science

Ohio University

Orange Coast College

Saint Vincent University

Santa Fe Community College

South Puget Sound Community College

University of Michigan-Dearborn

Wilmington College of Delaware

Xavier University
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South King County Tech Prep Consortium (SKCTPC) was used as the basis for the

survey instrument and reference tool. The reference tool provided additional information

regarding SCANS skills and personal qualities that were identified in the skill standards

for the telecommunications network technician. The survey included five job functions

and 16 tasks.

The evolution the telecommunications industry has created a demand for a highly

skilled, flexible workforce. Higher education institutions have an opportunity to make a

contribution to telecommunications industry by expanding existing training programs or

initiating telecommunications technicians’ training programs. The 4-year institutions

should consider revising not only the curriculum but also their mission and goals. The 2-

year institutions are closely aligned with the skill standards, and this is an opportunity for

the 2-year institutions to update existing programs.
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