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ABSTRACT

The purpose of this study was to determine what employers in the building
trades construction industry in the state of Montana perceive as being important
qualities for an entry-level worker to possess in order to gain initial employment
and to maintain his/her position in the building trades. The study focused
attention specifically on the areas of the carpentry, masonry, electrical, plumbing,
and heating, ventilation and air-conditioning (HVAC) trades. Only Montana
employers in the building trades industry who were members of the Montana
Building Industry Association affiliated with the National Association of Home
Builders as identified by the 1989 Membership Directory and Buyers Guide were
included in the study.
The data presented were supplied by 25 out of a survey population of 42
construction industry employers who responded to a written survey instrument.
The questionnaire utilized a Likert scale to gather information from the partici¬
pants of the study. The scale ranged from one to five, with one indicating no
importance and five indicating great importance.
Based on the results of the survey, it was concluded that employers in the
building trades industries in the state of Montana are very experienced in their
respective areas of the industry, the majority are small businesses employing
from one to five employees, and the average age of these employers is approxi¬
mately 40. It was also shown that these employers prefer employees who
possess good communication skills, who have a good mathematics and science
background, who are able to solve problems by brainstorming and utilizing
acquired knowledge, who are able to use the common tools of the trade
adequately and safely, and who can interpret blueprint drawings accurately.
Another conclusion was that employers require employees to comprehend and
carry out written and oral directions and instructions. It was also concluded that
computer usage by entry-level employees in the building trades is not viewed by
employers as being of significant importance.
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CHAPTER 1
THE PROBLEM AND ITS SETTING
Introduction
The building construction industry in the state of Montana has been
affected in the last few years by economic recession. This has resulted in
people losing jobs and being forced to move out of the state to find employ¬
ment. The impact of the recession has had a negative impact on the building
trades industries throughout Montana due to lack of capital available for new
projects or for remodeling of existing buildings. The Montana construction
industry started 1987 with approximately 1,300 fewer jobs than 1986 (Montana
Department of Labor and Industry, 1988a).
Economic trends indicate that the Montana economy is on the rebound,
which will result in an increased demand for skilled labor to construct building
projects of various types. Of the service-related industries, it is anticipated
that the construction industries will show the greatest percentage of growth,
with an estimated 22% increase in employment numbers between 1986
and 1995.

According to projections, this will result in the availability of

2,260 new positions in Montana by 1995. New construction is expected to
provide 558,000 new jobs nationwide during the next seven years (Montana
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Department of Labor and Industry, 1988a).

In order to meet this demand,

vocational education will be called upon, in part, to provide the skilled
personnel needed by industry.
With all the technological advances and changes that have occurred and
will continue to occur with regard to materials, processes and tools used in
the building trades industries, vocational education is challenged to identify
what knowledge and skills are important in the workplace and, in so doing,
prepare students to compete in a changing work environment.

Because

vocational education is need-driven, it is appropriate to examine the work¬
place for the knowledge and skills perceived necessary for employment in the
building trades industries.

Need for the Study

Montana’s economy is taking a turn for the better.

In 1987, the state

economy suffered primarily from job loss, a decline in new business creation,
and drops in the civilian labor force and population. Each of those trends
either improved over the final part of the year or was projected to improve in
the coming years (Montana Department of Labor and Industry, 1988a).
Among the service industries, construction-related specialties are
projected to show the largest growth during the period between 1986 and
1995, with a projected gain of 22% (Montana Department of Labor and
Industry, 1988b). This increase in job opportunities demands that vocational
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education keep pace with the projected need by providing students with the
knowledge and skills required in the workplace.

Legislation passed for

vocational education has addressed students’ needs in preparation for
present workplace opportunities as well as their need to be provided with
knowledge and skills adaptable to the workplace of the foreseeable future.
As can be seen from the preceding statistics, the potential for residential
and commercial construction industry growth is evident. Educators have a
duty to respond to the needs of students as well as the needs of business
and industry.

It is essential that subject matter be kept as current and as

broad as possible. As industries change directions, new job skills become
necessary.

Gradually, new occupations emerge as industry moves to

incorporate new developments of technology (Oregon State Department of
Education, 1986).
Because of advances in technology, the economy of the future will be
changing rapidly. Technology will introduce change and turbulence into every
industry and every job. As a result, the necessity for continued learning and
constant adaptation by workers will be a certain outgrowth of technological
innovation (Johnston and Packer, 1987).
The trade and service sectors of our economy will hold more jobs
between now and the year 2000 than presently exist in all U.S. manufacturing.
In order to gain employment, workers must possess the skills and knowledge
to compete in the new, high productivity, high technology economy. There
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appears to be a gap developing between the needed skill requirements of the
future and the actual educational and skill levels possessed by workers
entering the workplace today (Johnston and Packer, 1987).
The jobs that will be created due to technological advances will be
dramatically different from those that exist today. Although many of today’s
jobs will still be in existence, the needed skills will be different. The skills
required by our future economy will be greater, with most of the new jobs
demanding more education and higher levels of language, math, and
reasoning skills. Of all the new jobs created between now and the year 2000,
more than half will require some education beyond high school and almost
a third will be filled by college graduates. Today, only 22% of all occupations
require a college degree (Johnston and Packer, 1987).
As a result of increased skill requirements, those jobs that are presently
in the middle of the skill spectrum will, in the future, become the least skilled
occupations. There will be very few jobs available for individuals who are
unskilled.

Workers will be expected to be able to read and understand

directions, add and subtract, and be able to speak and think clearly.
The success with which the workforce is prepared for the higher skilled
jobs created by technological innovations will impact the ability of the nation
in maintaining the high production, competitive economy required of the
future (Johnston and Packer, 1987).

Due to the impacts of technological

innovations on the world’s economy, our nation, in order to compete, must
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increase the standards of education in our schools to prepare our workforce
for the jobs of the future that require more skill and education. By addressing
the issues created by technology now through education, our nation will be
able to compete effectively on a global scale and, as a result, provide jobs for
those in its workforce.
This study focused on the employers involved in the building trades
industry in the state of Montana in an attempt to determine what they perceive
are the important knowledge and skills needed in the workplace. By compar¬
ing what is needed in the workplace to that which is provided in the
educational arena, educators may be able to strengthen programs as needed
or change emphasis in curriculum as dictated by need.

Purpose of the Study

The purpose of this study was to determine what employers in the
residential and commercial building trades construction industries in the state
of Montana perceive to be the professional and technical competencies
needed for gaining, maintaining, and advancing in employment in the building
trades, specifically in the areas of the carpentry, masonry, electrical, plumb¬
ing, and heating, ventilation and air conditioning (HVAC) trades.
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Objectives

The following objectives were established for this study:
(1) To identify those technical skills that an entry-level worker should
possess in order to gain, maintain, and advance in employment in
Montana’s building trades industries.
(2) To identify what professional competencies an entry-level worker should
possess to gain, maintain, and advance in employment in Montana’s
building trades industries.

Assumptions

The following assumptions were made relative to this study:
(1) There is and will continue to be a need for skilled and competent
personnel in Montana’s building trades industries.
(2) As technical changes occur in material processes, assembly procedures,
and tool development, professional and technical skills change also.
(3) As advancing technology impacts state, national, and global economies,
industry requires greater skill preparation for its workers.
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Limitations

The following limitations were used in conducting this survey:
(1) Only those active contractors who were members listed in the 1989
Membership Directory and Buyers Guide of the Montana Building
Industry Association affiliated with the National Association of Home
Builders (NAHB) were surveyed.
(2) All employers involved in the building trades industry in the state of
Montana, specifically those involved with carpentry, masonry, electrical,
plumbing, and HVAC, may not be members of the Montana Building
Industry Association.
(3) Employers surveyed were limited to those in the specific building trades
of carpentry, masonry, electrical, plumbing, and HVAC, and who
employed 20 or fewer people.

Definition of Terms

The following terms are defined in order to minimize misunderstanding:
(1) Building Trades - The various trades associated with the residential and
commercial construction industry. For this study, the trades referred to
are carpentry, masonry, electrical, plumbing, and HVAC.
(2) Entry-Level Skills ~ Those basic technical skills and work attitudes
commonly required to gain employment.

(3) Professional Competencies - Those knowledges and skills associated
with levels of acceptable performance required by employers, including
mathematics, scientific data and principles, human relations, and commu¬
nication skills.
(4) Technical Skills - Those knowledges and manipulative skills necessary
to functionally perform in the workplace, such as tool and equipment
selection, use, and maintenance; materials selection and appropriate
usages; and construction techniques.
(5) Residential Construction - The building of single-family and multiplefamily residences.
(6) Commercial Construction - The building of places of business, both
public and private.
(7) HVAC -- Heating, ventilation, and air conditioning.
(8) Vocational Education - Instruction to provide students with the training
and credentials to obtain employment in occupations requiring less than
a baccalaureate degree.
(9) Subcontractor - The various specialty trades associated with residential
and commercial building construction. In this study, the trades referred
to as subcontractor trades are masonry, electrical, plumbing, and HVAC.
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CHAPTER 2

REVIEW OF LITERATURE

Introduction

The transfer of knowledge and skills from one generation to another has
been an integral part of man’s development throughout the ages.

This

transfer of skills was formally stated in 2100 B.C., the date of the Babylonian
Code of Hammurabi, which made explicit provisions that artisans teach their
crafts to youth. This, in essence, was the formal beginning of apprenticeship
programs. The records of Egypt, Greece, and Rome in earliest times also
reveal this passing on of skills from generation to generation through some
form of apprenticeship. In modern times, industrial progress has been due
* in large measure to craftsmen who learned their trades from their elders (U.S.
Department of Labor, 1964).

Apprenticeship Programs

National Programs
A system of indenture and apprenticeship in a master-apprentice
relationship was adopted by the craftsmen who arrived in this country from
England and other European countries.

Under the indenture system, an
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apprentice was bound to his master for a specific length of time during which
the apprentice repaid the master craftsman for services previously supplied
to him. The apprentice was required to work for the master without pay and
learn the trade of the master craftsman. The master craftsman was required
to teach the apprentice his trade as well as supply the apprentice with the
basic staples of existence - food, clothing, and shelter. This early indenture
system bound the apprentice body and soul to a master (U.S. Department of
Labor, 1964).
Today’s apprenticeship agreements set forth the work processes in which
the apprentice is to be trained, the hours of work involved, and the wages
paid during each phase of the training program. This and other pertinent
information are incorporated into an agreement so that an apprentice is aware
in advance what factors, guidelines, and responsibilities are incorporated into
the training process (U.S. Department of Labor, 1964).
The first legislation in the United States to promote an organized system
of apprenticeship was enacted in Wisconsin in 1915. This law mandated that
all apprentices attend classroom instruction for five hours a week (U.S.
Department of Labor, 1964).
Apprenticeship in the United States has been a natural outgrowth of
increasing need for skilled workers. Beginning in 1920, a concerted effort for
a national, uniform system of apprenticeship, initiated by the nation’s employ¬
ers, labor organizations, educators, and government officials (federal, state,
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and local) was implemented to meet the needs of our growing nation.

In

1934, the Federal Committee on Apprenticeship was appointed by the U.S.
Secretary of Labor to serve as the national policy recommending body on
apprenticeships in the United States (U.S. Department of Labor, 1964).
In 1937, Congress passed the National Apprenticeship Law, which was
enacted to promote and enforce the apprenticeship labor standard. This law
encouraged the standard’s inclusion in contracts of apprenticeship, and
sought to formulate apprenticeship programs by bringing together employers
and labor; it promoted cooperation of labor and management with state
agencies in establishing apprenticeship standards. The Bureau of Apprentice¬
ship and Training, the national administrative agency of the Labor Depart¬
ment, was established to carry out the objectives of this law. Since 1937, the
Bureau of Apprenticeship and Training has cooperated closely with employ¬
ers, labor, vocational schools, and others concerned in setting up and
conducting apprenticeship programs throughout American industry (U.S.
Department of Labor, 1964).

Present State Programs
The Job Training Partnership Act (JTPA), initiated in Montana in 1984, is
currently the program funded by the federal government to assist those
seeking work. The JTPA provides on-the-job training, classroom instruction
and training, work experience, world of work orientation, and supportive
services components to participants of the program. Often, JTPA classroom
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training occurs through the vocational education system (Montana Depart¬
ment of Labor and Industry, 1986a). The Montana Apprenticeship Program
is part of the JTPA program. Through this program, individuals are assigned
a master trainer, provided with other skills development training, and brought
to a level of mastery to enable them to become employable in a trade or craft.
Approximately 200 workers per year in Montana are trained in this manner
(Montana Department of Labor and Industry, 1988c).
Apprenticeship programs are also sponsored by employers and labor
unions in Montana. These programs generally are administered through
apprenticeship committees called Joint Apprenticeship and Training Commit¬
tees (JATCs), which include employer and union members. Program length
varies depending on the trade or craft. The average term of apprenticeship
ranges from three to four years, or 6,000 to 8,000 hours of training (Montana
Department of Labor and Industry, 1986a).
Legislative Acts for Vocational Education
Of the legislation passed prior to 1900, the major acts reflect the
development of the federal government’s growing involvement in education.
Those acts having historical significance include the Land Ordinance Act of
1785, which established government’s interest in the education of its citizens
and set aside land for the support of education; the Northwest Ordinance of
1787, which encouraged the establishment of schools and the means of
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education; the Morrill Acts of 1862 and 1890, which provided support to
establish and maintain agricultural and mechanical arts colleges; and the
Hatch Act of 1887, which provided funds for the establishment of agricultural
experiment stations (Calhoun and Finch, 1982). These acts were designed
and implemented in response to the need for a more scientific approach to
the developing enterprises of agriculture and industry.
The time period of 1900 to 1960 was characterized by technological
advances developed to support a rapidly expancting industrial base and by
a society plagued by social, civil, and economic strife.

During this period

there was a varying national need for skilled workers; the nation looked
primarily to the federal government to provide the appropriate training
environment necessary to produce skilled workers. A series of legislative acts
was passed to address the needs for workers created by drastically changing
economic times as well as wartime production rates. This was a difficult task
as the United States moved from principally an agricultural to an industrial
based economy. The pattern was emerging for education, and specifically
vocational education, to meet the needs of developing technologies and a
changing economic base.
The more important of these acts that related to vocational education
included:

the Smith-Hughes Act of 1917, which provided funds for three

areas of vocational education at the secondary level, i.e., agriculture, trade
and industry, and home economics; the George-Ellzey Act of 1934, which
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appropriated funds in addition to those of the Smith-Hughes Act to be divided
equally among agriculture, trade and industry, and home economics educa¬
tion; the George-Deen Act of 1936, which, among other things, appropriated
funds for distributive education; and the George-Barden Act of 1946, which
provided funding for vocational education in assisting the veterans of World
War II in their need to acquire employable skills in a rapidly expanding post¬
war economy. Other important legislative acts of this period included: The
Gi Bill of Rights, which assisted World War II veterans, and later, veterans of
the Korean and Vietnam Wars; and the National Defense Education Act of
1958, which responded to the Soviet Union’s capability of placing satellites in
earth orbit by providing funding for vocational programs to train technicians
for the space race.

All of these acts were directed toward improving the

education of individuals through vocational education, increasing the availabili¬
ty of skilled workers, and thereby attacking many of the social, civic, and
economic ailments of the nation (Calhoun and Finch, 1982).
The period since 1960 has been characterized by a commitment of the
federal government to vocational education ~ in partnership with the states,
local governments, and private institutions ~ yet intentionally influencing,
regulating, and controlling education. The major legislative acts of this time
period included: the Vocational Education Act of 1963, whose goals were to
maintain, extend, and improve existing vocational education programs, to
develop new vocational programs, and to provide part-time jobs necessary
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for youths to continue their vocational training full-time; the Vocational
Education Amendments of 1968, which were basically a rewrite of the 1963
act, and whose purpose was to provide readily accessible training or
retraining for everyone; and the Educational Amendments of 1976, which were
directed toward eliminating sex discrimination and stereotyping. The latter
was intended to provide vocational education for persons in high school who
were preparing to enter the workplace and who had completed or discontin¬
ued their formal education, for persons who had entered the workplace but
needed to upgrade their skills or learn new ones, and for people in post¬
secondary schools (Calhoun and Finch, 1982). The Carl Perkins Vocational
Education Act of 1984 provided financial assistance for the education and
reeducation of adults to meet changes in the workplace brought about by
technological advances. This legislation provided funding for special-needs
students, particularly the handicapped, entering nontraditional occupations;
called for strengthening of academic educational courses, specifically
mathematics and science, through practical applications which are an integral
part of a student’s occupational program; provided funding for consumer and
homemaking education to prepare students for the work of the home and to
encourage community outreach programs to special-needs populations; and
provided funding for the promotion of programs, services, and activities
designed to promote sex equity (Terry and Others, 1985).
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Legislation has and is continuing to ensure that all individuals develop the
knowledge, skills, and attitudes necessary to begin and maintain careers. It
is endeavoring to direct education in a manner that will promote career
development as well as intellectual development, thereby preparing individuals
for the world of work.

Related Research

As a society, we are finding ourselves in a changing environment. We
are moving out of the Industrial Era into what has been termed the PostIndustrial or Information Age.

This transition is the result of new and

emerging technologies which make it difficult to forecast what skills and
knowledges are necessary to allow the beginning and veteran worker to
compete in the workplace. Skills are the job insurance of the future. Without
them, many experts say, securing a job will become increasingly difficult, if
not impossible; employers across the U.S. prefer to hire skilled workers
(Christopher, 1983).
Our nation faces a major challenge in addressing the gap in our under¬
standing concerning how changing production technologies may require
skilled workers to learn new skills if they are to remain adequately productive.
Another difficulty is in identifying the potential workers who not only want to
be trained in the pertinent skilled occupation, but who also have the literacy
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and computational skills needed to adapt to changing occupational require¬
ments (Starr, 1983).
Vocational educators must be aware of the constantly changing require¬
ments of industry and the varying conditions for employment opportunities in
order to provide education that is relevant and applicable. Students should
be adequately prepared for the demands placed upon them when they enter
the workplace.

Since there is continuing development and introduction of

new construction products and processes, educators must devise methods
for keeping their students informed and inspire them to seek knowledge on
their own (Oregon State Department of Education, 1985). The need exists for
upgrading skilled workers in light of new technologies and production
techniques (Starr, 1983). In 1984, a study conducted by Foth and Dunlap
found a strong need for more assurance that students are developing the
basic skills of reading, writing, and mathematics applicable to the world of
work. The purpose of vocational education, according to Bottoms (1984) is
"to prepare students for employment, while developing their capacity to
continue to learn in both formal and informal settings" (p. 10). Vocational
education in the United States has consistently strived to meet the current
training needs of the individual while simultaneously providing future workers
with the ability to adapt to new personal and industrial needs of the future.

18
New Advancements in the Construction Industry

It Is essential that subject matter be kept as current as possible.

As

industries change directions, new job skills are demanded. Gradually, new
occupations emerge as industry moves to incorporate new technological
developments (Oregon State Department of Education, 1985). Construction
industries are undergoing major changes and transformations, some of which
may create new job opportunities in the future.

Many of these new job

opportunities will require a more sophisticated set of skills and knowledge.
Students should be given an understanding of how rapidly changes occur,
the impact those changes will have on their lives, and the importance of
adaptability to change.

Among the changes affecting the construction

industry are increased use of prefabrication techniques, use of sophisticated
tools and machinery, more emphasis on reading and comprehending plans
and instructions, increased emphasis on flexibility of movement into other job
categories, and an increased awareness by industry of worker motivation
(Foth and Dunlap, 1984).
Mastering basic, essential skills to equip future workers for change is an
important outcome of modern vocational education. Individuals must master
the basic learning skills so they can adapt to changes in society and their
careers. The research conducted by Foth and Dunlap (1984) suggested that
job-specific training should be viewed as supplemental to the basic skills
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rather than as an alternative or an escape hatch.

Education should be

oriented to career information rather than be job-specific.

Schools must

prepare students to consider lifelong learning as an essential way of remain¬
ing marketable in an increasingly competitive workforce. These essential skills
consist of reading, writing, mathematics, listening, speaking, study skills, and
reasoning, including critical thinking and scientific methods (Oregon State
Department of Education, 1985).
A recent study by Cary and Sweeney (1986) assessed the needs of
employees of business and industry as they related to specific technical
areas.

The report evaluated needs as they relate to writing, reading, and

speaking skills while focusing on people skills, life skills, and human relations
in the workplace. Cary and Sweeney found that several qualities and traits
are necessary for an employee’s success on the job, including a willingness
to learn, a responsiveness to change and innovation, successful interpersonal
relationships with fellow employees, a positive self-image that distinguishes
one from his/her peers, a career direction founded on self-esteem, and the
conviction that one is not limited to entry-level job tasks and salary rewards.
The character of the construction industry is changing. In the past, an
employee needed a working understanding of every phase and trade associ¬
ated with a project. Today, however, the emphasis is on area specialization,
i.e., the knowledge of a specific part of a trade or craft. For example, in the
past a carpenter would be involved in all phases of construction from
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concrete forming, to framing, to finish carpentry and casework. Today, these
functions are carried out by subcontractors who specialize in specific areas
such as concrete forming, floor system framing, wall system framing, roof
system framing, siding installation, interior finish, trim, casework, and millwork.
The roles of the employer and worker are changing also. The employer’s
role is more that of a business manager than one of a master craftsman as
it was in the past. Specific crafts or trade areas are subcontracted to area
specialists. The employer assumes the role much like that of a general in the
field directing his troops -- coordinating supplies and materials, personnel,
and monies in order to complete a project on schedule. Today’s worker finds
responsibilities focused on more area-specific tasks than was previously the
norm.

As a result of this new focus, advances in technology relating to

materials and processes, both in the field and in the materials production and
fabrication arena, can dramatically change job requirements and duties.
Workers having non-transferable job skills and knowledges will be on the road
to job obsolescence as technological advancements occur.
Today’s worker and the workers of the future need to possess the
attitudes and skills that will enable transfer and adaptation of knowledge to
the jobs of tomorrow.

A worker whose training is job-specific, with non-

transferable skills, is risking future employability. All workers will experience
greater expectations of productivity due to advanced technology. As a result,
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every job will be more complex and require more skills than currently are
required (Montana Department of Labor and Industry, 1988c).
Future Workers and Occupational Changes
According to the Bureau of Labor Statistics, based on past data, the
average worker will have six employers in the course of a lifetime. Since
tomorrow’s workers will be looking at work careers with at least six different
employers and different jobs, it is imperative that a conscious effort be made
to incorporate maximum flexibility and breath into educational careers
(Montana Department of Labor and Industry, 1988c).
A change in emphasis is evident in education today. Education in the
classroom does not always directly equate to job skills. Some educators
suggest that the ability to flex, to transfer skills from one job to another, may
be one of the most important skills to learn and keep In mind as skills are
learned. "Flexpertise," the ability to continually adapt individual knowledge
and skills, is perhaps more important than technical expertise in maintaining
employment in the future job market (Montana Department of Labor and
Industry, 1988c). Students need to be cognizant of what skills to learn, and
also recognize how certain skills may be transferred to other present or future
employment situations; acquisition of these skills would be of particular value
in their education.
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As we advance into the future, technology will eliminate some jobs and
create demands for new ones. The greatest opportunities for jobs will be in
professions that require additional education and skill attainment, while those
jobs that require little education are also the areas which are declining in
offering job opportunities. The higher paying jobs require higher skill levels
which relate to education beyond high school. Perhaps even more important
than the clear trend toward increased skill needs for new jobs is the shift that
is currently developing in existing jobs and that will continue into the future.
This shift reflects the increasing need for enhanced skills to carry out daily job
responsibilities which are more complex than before and will continue to make
more demands upon the worker (Montana Department of Labor and Industry,
1988c). All workers will be expected to produce more and will be expected
to enter jobs with established work skills.
According to a recent needs assessment study conducted by the Center
for Vocational Education at Havre, Montana, there exists an increased
demand for a highly skilled workforce. Sixty-eight percent of those associ¬
ated with the construction industry who responded to the study indicated this
need.

Also, of those construction-related businesses responding to the

survey, 39% indicated difficulty in finding qualified employees for their
organizations (Center for Vocational Education, 1988).
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The Future of Montana Building Construction

According to the Montana Employment and Wages Quarterly Report, First
Quarter 1989 (Montana Department of Labor and Industry, 1989a), annual
employment in the construction industry improved over the previous year with
an addition of 316 employees.

Building construction accounted for 91 of

these employees. This represents an overall employment increase in the con¬
struction trades from the previous year of 5.1%, an indication that the
economy of the state is on the rebound.
In the Montana manufacturing sector related to construction, those
involved in the construction of prefabricated wood buildings gained 57
employees during the first quarter of 1989 (Montana Department of Labor and
Industry, 1989a). The first quarter is typically the lowest hiring quarter of the
year due to seasonal cycling. It is of interest that a growth in both building
construction and manufacturing related to construction occurred during the
historically slow winter months.
As of March 1989, general construction and the special construction
trades accounted for 1,955 of the employment establishments in the state,
providing 5,060 jobs during the first quarter of the year and paying an
average weekly wage of $358.50 to its employees (Montana Department of
Labor and Industry, 1989a).

This compares to the production worker’s
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weekly wage earnings of $284.41 as of November 1989 (Montana Department
of Labor and Industry, 1989b).
The employment trend, according to recent labor market information, is
improving. As of December 1989, there were 2.5% more persons employed
in the construction industry than at the same point in time a year previously
(Montana Department of Labor and Industry, 1989b). This indicates that as
the economy of the state improves, more construction jobs become available.
The unemployment rate is also a related indicator emphasizing this point.
According to Statistics in Brief (Montana Department of Labor and Industry,
1989b), unemployment dropped from 7.4% in 1987 to 6.8% in 1988, suggest¬
ing that more of the state’s available employees are securing employment.
In Montana’s building construction industry, the classification category of
special trades (which includes the carpentry, masonry, electrical, plumbing,
and HVAC trades) accounts for 63% of the industry’s total employment
establishments (Montana Department of Labor and Industry, 1989a).

This

may be an indicator that as technology advances into the workplace,
specialization takes place. Gone are the days when a worker was considered
a generalist, able to perform the tasks of many trades.
Because of increased work expectations and skill demands, new
employees are expected to attain a higher level of educational status.

A

recent Montana study conducted by the Center for Vocational Education at
Northern Montana College (1988) indicated that most employers surveyed
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preferred employees to have at least a vo-tech certificate or higher for the
majority of job types. Of the construction industry employers responding to
this study, 79% considered basic educational skills of employees to be very
important and 16% considered these skills to be important. In addition, only
25% of the respondents indicated that a high school level education was
desirable for new employees. Of the employers responding to the survey,
45% considered it desirable for a new employee to be a vo-tech graduate, 5%
felt it necessary that a new employee possess an associate degree, and 15%
said a new employee should possess a college degree (Center for Vocational
Research, 1988).

Summary

Historically, knowledge transfer relating to the various crafts and trades
has been passed from generation to generation, eventually resulting in the
formal present-day programs of apprenticeship.

Also, our nation has

historically aided vocational education through legislative acts which provide
the ways and means of establishing, funding, and evaluating educational
programs aimed at the many and various vocational trades available to
today’s workers. In a cooperative effort, the formal education requirements
for present-day apprenticeship programs are usually conducted in conjunction
with vocational education programs to prepare students to enter the world of
work.
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How to prepare students, our future workers, for a rapidly expanding and
changing work environment has been a critical issue facing educators in
today’s Information Age. As a society, we are finding ourselves in a rapidly
changing environment, a time of transition from a national industrial economy
to a world economy based on the transference of information, making it
difficult to forecast what skills and knowledges are necessary and required in
the workplace today. Due to the nature of and the pace with which change
is occurring, students must focus on developing skills and knowledges that
are transferable, thereby allowing them to become workers who have the
ability to adapt to an ever-changing work environment.
The economic indicators for the nation, region, and state are improving
according to recent studies. This will facilitate more employment opportuni¬
ties for workers because of a growing economy, but the complexion of the
workplace has and is changing.

Due to technological advancements

impacting the workplace, employers are expecting employees to possess
more skills and knowledges than their predecessors and to attain a higher
level of educational status. Construction industry workers are not excluded
in feeling the effects created by these changes or their ramifications.
Changing worker skill and knowledge requirements are impacting the
construction industry of the nation as well as the state of Montana.

The

purpose of this study was to determine what employers in the building trades
industry in the state of Montana perceive to be the necessary professional
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and technical skills needed in the workplace today. With the advent of rapid
changes in our society brought about by advances in technological develop¬
ments, workers today must enter the job market with significantly different
skills and perceptions than did their predecessors.
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CHAPTER 3

METHODOLOGY

Introduction

This study was conducted in order to determine what employers in the
building trades industry in the state of Montana, specifically in the trade areas
of carpentry, masonry, electrical, plumbing, and HVAC, perceive to be the
competencies an entry-level employee should possess to succeed in his/her
chosen trade. The purpose of this chapter is to describe the subjects who
participated in this study, the survey instrument used in the data gathering
process, the methods used in gathering the data, and the procedures used
for interpretation and analysis of the data.

Description of the Sample Population

The population of this study included Montana employers in the building
trades industry who were members of the Montana Building Industry Associa¬
tion affiliated with the National Association of Home Builders (NAHB),
i

according to the association’s 1989 Membership Directory and Buyers Guide.
Only employers who were identified by their business title as being carpentry,
masonry, electrical, plumbing, or HVAC contractors were surveyed. From the
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directory, 127 employers were identified as being appropriate subjects for the
study. Ninety firms were identified as being builder members, 12 firms were
identified as being associate members involved with masonry contracting, 9
firms were identified as being associate members involved with electrical
contracting, 9 firms were identified as being associate member plumbing
contractors, and 7 firms were identified as being associate member HVAC
contractors.
In order to facilitate a timely reporting of the findings of this study, onethird of the population in each trade category was surveyed.

This was

accomplished by assigning each employer, within their respective trade
category, a number and randomly selecting numbers from a hat. After each
selection, the number was replaced in the hat.

Thirty employers were

selected from the carpentry trade category, three from the electrical category,
four from the masonry category, three from the plumbing category, and two
from the HVAC category.

The total survey population consisted of 42

employers from around the state of Montana.

The Instrument

A review of survey questionnaires used in other studies of similar nature
was made in order to ascertain what type of instrument would be most
effective.

The survey instrument was a result of extensive study of like

instruments and revision, including an evaluation by the instructional faculty
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of the Department of Agricultural and Technology Education at Montana State
University.
The instrument format used for the collection of data was a questionnaire
(Appendix D). A review of questionnaires previously utilized by researchers
in the Department of Agricultural and Technology Education at Montana State
University resulted in the decision to use a Likert scale type of questionnaire
for the body of the instrument. The five-point rating scale was as follows:
1 = of no importance, 2 = of slight importance, 3 = of moderate importance,
4 = of considerable importance, and 5 = of great importance. The partici¬
pant was asked to circle the number that most closely expressed his/her true
feelings about the question.
The questions in the survey instrument were written to elicit responses
as they pertain to specific professional and technical competencies.
categorization of questions was attempted in the questionnaire.

No

Grouping

questions into categories reflecting professional or technical competencies
was the responsibility of the researcher.
The instrument also included a section that addressed the demographics
of the participant and his/her business. Questions in this section dealt with
(1) the type of business, (2) construction trade grouping, (3) the number
of full-time employees, (4) years of experience in the building industry,
(5) years as an employer in the trade grouping, and (6) age of the employer.
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Responding to answers in this section of the instrument was accomplished
by circling a number that related to the choice given (see Appendix D).
The Likert scale type of questionnaire was selected because of the ease
with which a question can be answered, the small amount of time involved in
completing the questionnaire, and the accuracy of the responses. Ease of
tabulating and interpreting the responses were also factors that influenced the
selection of this type of questionnaire format.
Questionnaire content was guided by the statement of the problem.
Questions were formulated and clearly phrased to elicit specific responses
from a variety of building trade classifications without being confusing or time
consuming. Individual items in the questionnaire were derived through the
review of similar instruments addressing like studies and from the construction
industry experience of the author. Each survey instrument was accompanied
by an introductory letter explaining the purpose of the study (Appendix C).
The introductory letter stated that, if requested, a summary of the results
would be provided to the respondent. Questions on the survey instrument
were arranged in logical order to help the participant complete the question¬
naire quickly and accurately. Clear instructions and an example of how to
answer the questions further assisted the respondent in completing the
instrument.
In order to ascertain the effectiveness of the instrument, the questionnaire
was pretested in November of 1989.

The population of the pretest was
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chosen from construction trade persons in the community of Livingston,
Montana, known by the author to be engaged in one of the trade categories
chosen for the study, i.e., carpentry, masonry, electrical, plumbing, or HVAC.
Two employers from each trade classification were selected, resulting in a
total pretest population of 10 employers. A survey instrument, as well as a
letter of explanation, was sent to each employer.

The back page of the

instrument was return-addressed and included postage for mailing of the
pretest instrument. After two weeks, the pretest had a return rate of 70%; no
follow-up was sent. After the pretest was completed, the questionnaire was
evaluated by two technology education professors from Montana State
University. The evaluation resulted in minor revisions being made to print
style and format to improve visual clarity in the final survey instrument (see
Appendices B and D).

Procedures for Collecting Data

On January 11,1990, the first mailing of the questionnaire was complet¬
ed.

The survey instrument and a letter of introduction were mailed to 42

employers in the state of Montana who had been identified as being con¬
struction contractors in one of the following five areas: carpentry,
masonry, electrical, electrical, plumbing, or HVAC. Each envelope contained
an introductory cover letter and a pre-addressed and stamped return
survey. The questionnaires were mailed after the Christmas and New Year
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holidays in order to provide for a more favorable response rate. Of the 42
surveys sent, the first mailing resulted in 13 responses, for an initial return
rate of 31 %.
A determination of the non-respondents was made and on January 31,
1990, a second mailing was completed. A new survey instrument was sent
to each selected employer along with a cover letter explaining the intent of the
survey.

Each questionnaire was pre-addressed and pre-stamped for the

convenience of the participant. Of the 29 questionnaires distributed, five were
returned, for a return rate on the second mailing of 17%. The second mailing
was closed on February 13, 1990.
On February 14, 1990, a list of the remaining non-respondents was
prepared and a telephone call was made to each. All but three employers of
the 23 listed were contacted. Each was asked if they received the previous
survey mailings, if they were interested in participating in the survey, and if
they required a new instrument.

Seven employers indicated they would

respond to the questionnaire if another copy was sent.

A third and final

mailing was made on February 15, 1990, to seven employers identified by
telephone who had indicated they would complete and return the question¬
naire.
February 28,1990 was the last day for receiving questionnaires. Of the
42 questionnaires mailed, 25 correctly completed instruments were received,
for a final return rate of 59.52%.
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A coding system was developed and used on all survey instruments that
were mailed out in order to determine which employers had failed to return
the survey and, therefore, required a follow-up survey sent to them.

This

coding involved a system of short dashes drawn on the exterior fold of the
survey booklet. By facing the title page of the survey, marks placed on the
left of the staple indicated trade category, while marks on the right of the
staple identified the individual respondent. Each survey participant was letter
coded by trade category (for example, "E" indicated electrical), and by
number (for example, 2). Carpenter/builders (B) were referenced by placing
one dash on the left side of the staple, electricians were designated by two
marks, masonry contractors by three marks, plumbers by four marks, and
HVAC contractors were referenced by five marks.

By putting all of these

marks together, the researcher could identify each employer by trade
classification as well as name and address from the master list compiled from
the 1989 Membership Directory and Buyers Guide of the Montana Building
Industry Association.

Statistical Procedures

The statistical treatment used in this study was of a descriptive nature,
with results being presented in a tabular form. Means, percentages, rankings,
and standard deviations were the measures used to describe the data.
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Summary

After the specific employers were selected as participants from those
listed as active members of the Montana Building Industries Association
affiliated with the National Association of Home Builders, a survey instrument
was sent to each. The questionnaire format was selected as the instrument
of choice because of its reliability, usefulness, objectivity, and economy in
gathering data of this nature.
A five-point Likert scale was used to gather information from the partici¬
pants, with response categories as follows:

1 = of no importance, 2 = of

slight importance, 3 = of moderate importance, 4 = of considerable impor¬
tance, and 5 = of great importance. Questions in the survey instrument dealt
with professional and technical competencies associated with the workplace
in the construction industry. The participant was also asked to describe the
type of his/her business and the trade category with which s/he was involved,
to indicate the number of full-time employees hired, to stipulate the years
experience in the building industry as well as years as an employer, and to
categorize his/her age.
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CHAPTER 4

PRESENTATION OF THE DATA

Introduction

The purpose of this chapter is to present the data that were collected
from employers in the building trades industries in Montana.

The data

provided in this chapter consist of the demographics of the survey population
as well as analysis of the importance of job-related professional and technical
competencies required of employees by the employers surveyed.
An analysis of the data was made to determine the ranking in importance
of individual professional and technical competencies in specific categories.
The mean was used to describe the average response given and a calculation
for standard deviation was performed to determine how consistent the
responses were. Percentages were used in the demographic section of the
study to determine the number of respondents with similar circumstance.
A questionnaire was the instrument used to gather the data. The base
population was comprised of 126 employers in the state of Montana who were
members of the Montana Building Industry Association affiliated with the
National Association of Home Builders according to the association’s 1989
membership directory. Of these 126 employers, a determination was made
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based on business title as to what trade grouping they represented. Onethird of the employers from each trade grouping were randomly selected to
arrive at the survey population.
In order to evaluate the significance of responses, a five-item Likert scale
was used. The employer was asked to select a response to each question
that most closely represented his/her true feeling, with 1 = of no importance,
2 = of slight importance, 3 = of moderate importance, 4 = of considerable
importance, and 5 = of great importance.
Due to the greater number of employers representing the carpentry
trade, the remaining trades (masonry, electrical, plumbing, and HVAC) were
grouped together under the heading of subcontractor trades. This was done
to compare the responses of builders-carpenters to the other identified
trades, which usually function in a similar subcontractor capacity on most
construction projects.

By grouping the subcontractor trades, a better

representation and interpretation of the responses was accomplished than
would have been possible if the individual trades were presented separately.
Where possible, the data have been grouped into categories pertaining
to specific area professional and technical competencies. Within the compe¬
tency categories, a ranking scale was used to indicate the importance of
specific competencies.

38
Number of Mailed Surveys and Return Rate

Table 1 illustrates the numbers of mailed and returned questionnaires and
their respective percentages.

Of the 42 questionnaires mailed, 25 were

returned, for a return rate of 59.52%. The carpentry trade category accounted
for 68% of the total survey returns and also accounted for the majority
(71.43%) of the survey population.
As Table 1 also shows, the subcontract trade respondents accounting for
the remainder of the returns were: masonry (12%), plumbing (8%), electrical
(8%), and HVAC (4%). These percentages closely parallel the percentages
that the individual trades accounted for in the total survey population base,
as shown by the table.

Table 1. Description of population and survey return rate (N=42).
Survey Population

Survey Respondents

Return
Rate

Trade Category

N

%

N

%

%

Carpentry

30

71.43

17

68.00

56.67

Masonry

4

9.52

3

12.00

75.00

Plumbing

3

7.14

2

8.00

66.67

Electrical

3

7.14

2

8.00

66.67

HVAC

2

4.76

1

4.00

50.00

42

100.00

25

100.00

59.52

Total
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Types of Businesses Represented

Table 2 shows the type of business structure for each of the five
construction trade categories surveyed. A majority (52%) of the respondents
indicated their business was a sole proprietorship, and 44% stated their
business was a corporation. Only 4% of those returning surveys indicated
they were involved in a partnership.

Table 2. Types of businesses represented by respondents.
Carpenters

Plumbers

Masons

No.

Category

N

%

N

%

N

1

Sole Proprietor

10

59

1

50

0

2

Partnership

1

6

0

0

3

Corporation

6

35

1

4

Other

0

0

17

100

Total

Electricians

HVAC

N

%

N

0

2

100

0

0

0

0

0

50

3

100

0

0

0

0

0

2

100

3

100

%

Total

%

N

%

0

13

52

0

0

1

4

0

1

100

11

44

0

0

0

0

0

0

2

100

1

100

25

100

Number of Full-Time Employees

The data shown in Table 3 indicate the construction firm size of the
respective trades surveyed. A majority of the respondents (56%) indicated
they had one to five full-time employees.

Sixteen percent of the survey

participants had from six to ten full-time employees, and another 16% of those
responding indicated employing from 11 to 15 people on a full-time basis.
Only one respondent stated that over 20 people were employed on a full-time
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basis.

Conversely, one employer associated with the building industry

indicated having no employees.

Table 3. Number of full-time persons employed by respondents.
Carpenters
No.

Category

Plumbers

Masons

N

%

N

%

N

11

65

1

50

0

Electricians
N

%

N

0

2

100

0

%

Total

HVAC
%

N

%

0

14

56

1

1 to 5

2

6 to 10

3

18

0

0

1

33

0

0

0

0

4

16

3

11 to 15

3

18

0

0

1

33

0

0

0

0

4

16

4

16 to 20

0

0

0

0

1

33

0

0

0

0

1

4

5

Over 20

0

0

0

0

0

0

0

0

1

100

1

4

6

Other

0

0

1

50

0

0

0

0

0

0

1

4

17

100

2

100

3

100

2

100

1

100

25

100

Total

Years Experience in the Building Industry

As shown by Table 4, the majority of employers surveyed had substantial
experience in the building industry. Ten of those surveyed (40%) stated they
had over 20 years experience, followed closely by nine respondents (36%)
who indicated 16 to 20 years experience.

Only one respondent indicated

experience in the building industry of 6 to 10 years.
Table 4 also reveals that all participants in this survey had over five years
experience in the building industry. Twenty percent of those surveyed stated
they had between 11 and 15 years experience in construction.
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Table 4. Number of years experience in building industry.
Carpenters
No.

Category

N

%

Plumbers

Masons

N

N

%

Electricians

%

N

%

HVAC
N

Total

%

N

%

1

1 to 5

0

0

0

0

0

0

0

0

0

0

0

0

2

6 to 10

1

6

0

0

0

0

0

0

0

0

1

4

3

11 to 15

5

29

0

0

0

0

0

0

0

0

5

20

4

16 to 20

6

35

1

50

1

33

1

50

0

0

9

36

5

Over 20

5

29

1

50

2

67

1

50

1

100

10

40

6

Other

0

0

0

0

0

0

0

0

0

0

0

0

17

100

2

100

3

100

2

100

1

100

25

100

Total

Years as Employer in Trade

The majority of the respondents (44%) have been employers in the
building trades industries from 11 to 15 years. As can be seen from Table 5,
five of those surveyed (20%) have been an employer for over 20 years, while
only two respondents (8%) have served as an employer from one to five
years. One respondent indicated his/her firm had no years as an employer
in the building trades industries.
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Table 5. Number of years as employer in trade.
Carpenters
No.

Category

Plumbers

Masons
N

N

%

N

%

HVAC

Electricians

%

N

%

N

Total

%

N

%

1

1 to 5

2

12

0

0

0

0

0

0

0

0

2

8

2

6 to 10

3

18

0

0

1

33

1

50

0

0

5

20

3

11 to 15

9

53

0

0

0

0

1

50

1

100

11

44

4

16 to 20

1

6

0

0

0

0

0

0

0

0

1

4

5

Over 20

2

12

1

50

2

67

0

0

0

0

5

20

6

Other

0

0

1

50

0

0

0

0

0

0

1

4

17

100

2

100

3

100

2

100

1

100

25

100

Total

Age of Employers

A review of the data in Table 6 shows the age of employers in the trade
categories surveyed. A majority of the employers (44%) were from 31 to 40
years of age, followed closely by those in the 41 to 50 year category (36%).
Only one employer was from 20 to 30 years of age.

Eight percent of the

surveyed employers were over 60 years of age, and another 8% were
between 51 and 60 years of age.
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Table 6. Age of employers.
Carpenters
No.

Category

N

%

Plumbers

Masons

N

N

%

Electricians

%

N

%

HVAC
N

Total

%

N

%

1

20 to 30

1

6

0

0

0

0

0

0

0

0

1

4

2

31 to 40

10

59

1

50

0

0

0

0

0

0

11

44

3

41 to 50

4

24

0

0

2

67

2

100

1

100

9

36

4

51 to 60

0

0

1

50

1

33

0

0

0

0

2

8

5

Over 60

2

12

0

0

0

0

0

0

0

0

2

8

6

Other

0

0

0

0

0

0

0

0

0

0

0

0

17

100

2

100

3

100

2

100

1

100

25

100

Total

Importance Placed on Communication Skills

Survey questions one through six dealt with the communication skills of
employees and the value placed on these skills by employers. This group
was categorized as being professional competencies.

By reviewing the

information presented in Table 7, it can be seen that employers of both
groups place considerable importance on professional competencies.
A review of the mean scores presented in Table 7 ascertains that
employers in the Montana building industry place a considerable to great
amount of importance on the communication skills of employees. Carpenter
contractors and the subcontractor trades both ranked the ability of employees
to comprehend and carry out written and oral directions and instructions as
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the number one competency in this group of professional competencies. The
subcontractor trade grouping’s mean for this question was 5.00, while the
carpenter contractor group’s mean was 4.71, indicating being of great
importance.

Table 7. Importance placed on communication skills by employers in the
building trades industry.
Carpenter Contractors
(N=17)

Subcontractor Trades
(N=8)

Item

Mean

SD

Ranking

Mean

SD

Ranking

1. To give oral directions and
instructions to fellow workers.

4.06

0.83

5

4.50

0.535

3

2. To give accurate and complete
oral reports to project super¬
visors.

4.18

0.81

4

4.50

0.535

3

3. To communicate orally in an
effective and efficient manner
w/personnel of other trades.

4.24

0.75

3

4.63

0.518

2

4. To comprehend and carry out
written and oral directions and
instructions.

4.71

0.59

1

5.00

0.000

1

5. To present a professional
image while performing a
trade.

4.41

0.87

2

4.38

0.744

4

6. To communicate in an effective
and respectful manner with
those associated with the
building trades.

4.18

0.88

4

4.00

0.535

5

It is important to note that all responses in this group of questions
relating to communication skills of employees were viewed by employers as
being of considerable to great importance. The lowest mean for this category
of questions was 4.00, with 5.00 the highest mean. It is also of interest that
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the rankings of the carpenter contractor responses, as compared with those
of the subcontractor trades, were not a mirror image of each other.

Importance Placed on Personal Employee Conduct

Table 8 illustrates the importance of proper conduct of employees on the
\

job as viewed by employers. This professional competency was considered
by carpenter contractors and the subcontractor trades as an employee attri¬
bute of considerable importance, with means of 4.24 and 4.00, respectively.

Table 8. Importance placed on personal employee conduct by employers in
the building trades industry.
Carpenter Contractors
(N=17)

Subcontractor Trades
(N=8)

Item

Mean

SD

Mean

SD

7. To conduct oneself in a manner
which represents the trade in a
favorable manner.

4.24

0.903

4.00

0.926

Importance Placed on Employee Ability to
Utilize Math and Science Principles

Survey questions 8 through 11, for the purposes of this study, are
considered to be technical competencies. This group of questions dealt with
basic math and science principles.
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As can be seen by reviewing Table 9, both carpenter contractors and the
subcontractor trades viewed as a high priority the ability of employees to add,
subtract, multiply, and divide whole numbers with or without using a calcula¬
tor. Both groups ranked this competency as number one and felt it to be of
considerable importance. The means for this question were 4.06 for carpen¬
ter contractors and 4.50 for the other trades surveyed.
Employee’s possession of a basic understanding of the principles of
chemistry and physics were ranked lowest by trade employers of both
groups. The mean for this question by the carpenter contractors was 2.24;
for the other trades, a mean of 2.50 was realized, indicating this competency
is of slight importance for employees in the building trades to possess.

Table 9. Importance placed on employee ability to utilize math and sciences
principles by employers in the building trades industry.
Carpenter Contractors
(N=17)

Subcontractor Trades
(N~8)

Item

Mean

SD

Ranking

Mean

SD

Ranking

8. To be able to add, subtract,
multiply, and divide whole
numbers with or without
using a calculator.

4.06

0.827

1

4.50

0.756

1

9. To be able to perform basic
algebraic and geometric
functions.

3.53

0.943

2

3.13

0.835

3

10. To possess a basic under¬
standing of the principles of
chemistry and physics.

2.24

1.033

4

2.50

0.535

4

11. To be able to use mathemat¬
ics and scientific concepts
to solve problems on the
job.

3.06

1.144

3

3.38

0.744

2

Importance Placed on Employee
Computer Literacy

The data for the questions related to this technical competency (survey
questions 12-17) are presented in Table 10.

For this group of questions,

employers perceived these competencies as being of slight importance for
employees in their organizations to possess. The highest mean for this group
of questions was 2.50. The question ranked number one by both groups
pertained to the employee’s possession of a basic understanding of how a
computer can assist job analysis.

Table 10. Importance placed on employee computer literacy as viewed by
employers in the building trades industry.
Carpenter Contractors
(N=17)
Item

Subcontractor Trades
(N=8)

Mean

SD

Ranking

Mean

SD

Ranking

12. To use a word processing
program.

2.00

0.935

2

1.75

0.707

5

13. To create computer
programs for specific job
applications.

1.82

1.074

3

1.75

0.886

5

14. To use a spreadsheet
program.

1.76

1.091

4

2.38

1.302

2

15. To use a data base
program.

1.76

0.970

4

2.00

1.069

4

16. To understand the basic
operational functions of
using computer hardware
and software.

2.00

1.173

2

2.13

1.126

3

17. To possess a basic under¬
standing of how a computer
can assist in job analysis.

2.06

1.029

1

2.50

1.309

1
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The employers in the subcontractor trades ranked the employee’s ability
to use a word processing program and the ability to create computer
programs for specific job applications as the least preferred competencies (x =
1.75).

Carpenter contractors, on the other hand, ranked the ability of

employees to use a spreadsheet program and to use a data base program
as being of slight to no importance (x = 1.76).

Importance Placed on Employee Awareness
of Technological Impacts

Table 11 presents data related to survey questions 18-26.

The most

important quality an employee can possess in this category of professional
competencies is to be able to adapt old and new materials and processes to
perform new job tasks.

Ranking number two in importance for both trade

groups was the ability of employees to keep pace with changing technolo¬
gies, products, and processes as they relate specifically to the trade designa¬
tion.

The means for this category of question response indicated that

considerable importance was placed on these employee attributes by
employers in the building trades industry. Of least significance to both trade
groupings was the ability of employees to understand how technological
advances are affecting society today.
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Table 11. Importance placed on employee awareness of technological
impacts as perceived by employers in the building trades industry.
Carpenter Contractors
(N=17)
Item

Mean

SD

Subcontractor Trades
(N=8)

Ranking

Mean

SD

Ranking

18. To understand how technolog¬
ical advances are affecting
society today.

2.82

1.015

6

3.13

0.991

7

19. To possess an awareness of
how technological advances are
affecting the building industry.

2.94

0.899

5

3.63

0.744

4

20. To be aware of how technologi¬
cal advances have impacted
your specific trade.

3.06

0.899

4

3.13

0.991

7

21. To be able to adapt old and
new materials and processes to
perform new job tasks.

3.71

0.920

1

4.00

0.756

1

22. To possess the flexibility to
adapt new technological pro¬
ducts and processes to the
workplace.

3.65

0.931

2

3.75

0.463

3

23. To keep pace with changing
technologies, products, and
processes as they relate to
your trade.

3.65

0.702

2

3.88

0.641

2

24. To attend workshops and relat¬
ed update presentations.

3.18

0.951

7

3.63

0.744

4

25. To pursue higher formal educa¬
tion instruction in areas
pertaining to the trade.

2.82

0.951

6

3.38

0.744

6

26. To keep current with advances
in the trade by reading pro¬
fessional journals or related
literature.

3.29

0.985

3

3.50

0.535

5

Importance Placed on Employee Ability to
Creatively Solve Job-Related Problems

As the review of data presented in Table 12 demonstrates, the ability to
brainstorm problem solutions and apply the end result was viewed by
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employers as being of considerable importance. This technical competency
was followed closely by the ability of employees to apply broad based,
acquired knowledge to perform specific job-related tasks.

Table 12. Importance placed on employee ability to creatively solve jobrelated problems as perceived by employers in the building trades
industry.
Carpenter Contractors
(N=17)

Subcontractor Trades
(N=8)

Item

Mean

SD

Mean

SD

27. To apply broad based, acquired
knowledge to perform specific
job-related tasks.

3.59

1.004

3.88

0.991

28. To brainstorm problem solutions
and apply the end result.

3.94

0.748

3.88

0.641

Importance Placed on Proper Employee
Tool and Material Usage

A review of the professional competencies and their respective mean
scores (survey questions 29-34) presented in Table 13 indicates that the
employers surveyed for this study placed considerable to great importance
on employee skill attainment in this area.

Ranking as the number one

competency by both trade groupings was the ability of employees to use the
common hand and power tools of the trade adequately and safely. The mean
scores for this competency for the carpenter contractors and the subcontrac¬
tor trades were 4.82 and 4.88, respectively.
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The ability to distinguish between similar materials based on their
physical properties was viewed by both trade groupings as being the least
needed skill for this competency area. Although this competency was ranked
last, the mean of the responses indicates that employers place a considerable
amount of importance on this skill. Carpenter contractors had a mean score
of 4.00 for this competency, while the other subcontractor trades had a mean
score of 4.25.

Table 13. Importance placed on proper employee tool and material usage as
viewed by employers in the building trades industry.
Carpenter Contractors
(N=17)
Item

Subcontractor Trades
(N=8)

Mean

SD

Ranking

Mean

SD

Ranking

29. To use the common hand
tools and power tools of
the trade adequately and
safely.

4.82

0.393

1

4.88

0.354

1

30. To adequately maintain the
hand and power tools of the
trade.

4.53

0.624

2

4.25

0.886

3

31. To select the proper material
for the task at hand.

4.47

0.717

3

4.88

0.354

1

32. To distinguish between sim¬
ilar materials based on their
physical properties.

4.00

0.707

5

4.25

0.707

3

33. To select and use specific
materials for a task.

4.06

0.827

4

4.75

0.463

2

34. To readily identify or select
materials based on oral or
written instructions.

4.06

0.659

4

4.75

0.463

2
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Importance Placed on Employee Knowledge Relating
to Computer-Assisted Drafting and ComputerGenerated Inventory and Scheduling Programs

As Table 14 indicates, the value placed on these technical competencies
by employers is rated as being of slight importance. Both trade groupings
indicated by their responses to these questions that skill attainment in this
area is not of great importance.

Table 14. Importance placed on employee knowledge relating to computerassisted drafting and computer-generated inventory and schedul¬
ing programs as perceived by employers in the building trades
industry.
Carpenter Contractors
(N=17)
Item

Subcontractor Trades
(N=8)

Mean

SD

Mean

SD

35. To use a computer system to
generate computer-assisted
drawings.

1.82

1.015

2.38

1.506

36. To use a computer to assist in
inventory control and work
scheduling procedures.

1.82

1.015

2.63

1.302

Importance Placed on Employee Ability to
Adequately Interpret Blueprints

A review of the data presented in Table 15 suggests that the responses
of both the carpenter contractors and the subcontractor trades are mirrored
for this area of questioning (survey questions 37-42). Ranked as the number
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one professional competency in this category by both groups was the ability
of employees to determine dimensions and elevations from a blueprint and
apply them to the task at hand, and to read and interpret detail drawings as
they relate to the main blueprint. Both the carpenter contractor group and
the subcontractor trades group placed considerable to great importance on
these competencies, with mean scores of 4.53 and 4.63, respectively.

Table 15. Importance placed on employee ability to adequately interpret
blueprints, as perceived by employers in the building trades
industry.
Carpenter Contractors
(N=17)
Item

Subcontractor Trades
(N=8)

Mean

SD

Ranking

Mean

SD

Ranking

37. To interpret architectural
symbols and specifications
commonly used in blue¬
prints.

4.24

0.664

2

4.50

0.756

2

38. To determine dimensions
and elevations from a blue¬
print and apply them to the
task at hand.

4.53

0.624

1

4.63

0.744

1

39. To read and interpret
detail drawings as they
relate to the main blue¬
print.

4.53

0.624

1

4.63

0.518

1

40. To estimate materials need¬
ed for a project by reading
the blueprints and related
specifications.

3.82

1.015

3

4.00

1.069

3

41. To use blueprints and
related specifications to
accurately estimate the cost
of materials and labor.

3.41

1.176

5

3.38

1.408

5

42. To develop a timetable to aid
in sequence scheduling and
materials availability.

3.53

0.874

4

3.50

0.926

4
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Ranked as the least preferred competency in this category was employee
ability to use blueprints and related specifications to accurately estimate the
cost of materials and labor. The mean scores for this question were 3.41 for
the carpenter contractor group and 3.38 for the subcontractor trades group.

Importance Placed on Employee Keeping Current with
Product and Process Advances Brought About
by Technological Innovation

The responses to questions in this area (survey questions 43-44)
indicated employers view the ability of employees to adapt and use new
products and/or processes in the workplace as being of considerable
importance, with a mean of 3.76 for the carpenter contractor group and 4.00
for the subcontractor group. Table 16 demonstrates that the responses to
questions in this professional competency category have the same rank order
by employers of both trade groupings, but have different mean scores.

Table 16. Importance placed on employee keeping current with product and
process advances brought about by technological innovation, as
perceived by employers in the building trades industry.
Carpenter Contractors
(N=17)

Subcontractor Trades
(N=8)

Item

Mean

SD

Mean

SD

43. To adapt and use new products
and/or processes in the work¬
place.

3.76

0.903

4.00

0.535

44. To be aware of or acquainted
with new technologies that are
impacting the construction
industry.

3.35

0.606

3.63

0.518
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The Five Most Important Professional Competencies
as Perceived by Montana Carpenter
Contractor Employers

The five most important employee professional competencies as per¬
ceived by those employers surveyed who are engaged in the trade of
carpentry are shown in Table 17. The most desirable competency as viewed
by employers in this group was the ability of employees to use the common
hand and power tools associated with the trade adequately and safely.
Employers placed a great deal of importance on this competency by ranking
it number one (x = 4.82). The second ranked professional competency was
the ability of employees to comprehend and carry out written and oral
directions and instructions (x = 4.71). The ability of employees to adequately
maintain the hand and power tools of the trade, to determine dimensions and
elevations from blueprint drawings, and to read and interpret detail drawings
related to the main blueprint were determined to be of considerable to great
importance (x = 4.53) by employers in the carpentry trade group, who ranked
these competencies third in importance.
The fourth ranked competency was the ability of employees to select the
proper material for the task at hand (x = 4.47). The fifth ranked professional
competency for the carpenter contractor group was the employee’s ability to
present a professional image while performing the trade (x = 4.41).
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It is significant to note from the data presented in Table 17 that the
lowest mean score for the top five competencies was 4.41, indicating that
carpenter contractor employers consider these competencies to be of
considerable to great importance for an employee to possess. The values for
the standard deviation for this group of questions, as shown by Table 17,
reflect an agreement of responses by those carpenter contractors participat¬
ing in the survey.

Table 17. The five most desirable employee professional competencies as
viewed by carpenter contractor employers (N=17).
Item

Mean

SD

Ranking

29. To use the common hand and power
tools of the trade adequately and
safely.

4.82

0.393

1

4. To comprehend and carry out written
and oral directions and instructions.

4.71

0.590

2

30. To adequately maintain the hand and
power tools of the trade.

4.53

0.624

3

38. To determine dimensions and elevations
from a blueprint and apply them to the
task at hand.

4.53

0.624

3

39. To read and interpret detail drawings as
they relate to the main blueprint.

4.53

0.624

3

31. To select the proper material for the task
at hand.

4.47

0.717

4

4.41

0.870

5

5. To present a professional image while
performing a trade.
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The Five Most Important Professional Competencies
as Perceived by Subcontractor Trades Employers

Table 18 reports the means, standard deviations, and rankings of the five
most important professional competencies as perceived by the subcontractor
trades group.

As can be seen from the data presented in Table 18, the

number one rated competency was the ability of employees to comprehend
and carry out written or oral directions and instructions. This competency
was considered to be of great importance (x = 5.00).
As also reported in Table 18, employers In this group viewed the ability
of employees to use the common hand and power tools of the trade
adequately and safely, and to select the proper material for the task at hand
as being of great importance (x = 4.88), ranking these professional compe¬
tencies as number two. The third rated competency area (x = 4.75) was the
ability of an employee to select and use specific materials for a task, and to
readily identify or select materials based on oral or written instructions.
Ranking fourth in this group of competencies (x = 4.63) was the employee’s
ability to communicate orally in an effective and efficient manner with person¬
nel of other trades, to determine dimensions and elevations from a blueprint
and apply them to the task at hand, and the ability to read and interpret detail
drawings as they relate to the main blueprint.

The desirable professional

competencies ranking fifth, but with mean scores of 4.50, were the ability of
employees to give oral directions and instructions to fellow workers, to give
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accurate and complete oral reports to project supervisors, and to interpret
architectural symbols and specifications commonly used in blueprints.
It is significant to note that all the competencies presented in Table 18
were considered by employers in the trades of plumbing, electrical, masonry,
and HVAC to be of considerable to great importance. The mean scores for
this group of competencies ranged from 4.50 to 5.00.

Table 18. The five most desirable employee professional competencies as
viewed by subcontractor trades employers (masonry, electrical,
plumbing, and HVAC) (N=8).
Item

Mean

SD

Ranking

4. To comprehend and carry out written and oral
directions and instructions.

5.00

0.000

1

29. To use the common hand tools and power
tools of the trade adequately and safely.

4.88

0.354

2

31. To select the proper material for the task
at hand.

4.88

0.354

2

33. To select and use specific materials for a task.

4.75

0.463

3

34. To readily identify or select materials based
on oral or written instructions.

4.75

0.463

3

3. To communicate orally in an effective and effi¬
cient manner with personnel of other trades.

4.63

0.518

4

38. To determine dimensions and elevations from
a blueprint and apply them to the task at
hand.

4.63

0.744

4

39. To read and interpret detail drawings as they
relate to the main blueprint.

4.63

0.518

4

1. To give oral directions and instructions to
fellow workers.

4.50

0.535

5

2. To give accurate and complete oral reports to
project supervisors.

4.50

0.535

5

37. To interpret architectural symbols and specifi¬
cations commonly used in blueprints.

4.50

0.756

5
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The Five Most Important Technical Competencies as
Perceived by Carpenter Contractor Employers

Presented in Table 19 are the means, standard deviations, and rankings
obtained from carpenter contractors associated with Montana’s building
trades industry regarding the technical competencies pertaining to employability as they perceived them.

The data in Table 19 indicate the highest

ranked technical competency was the ability of an employee to add, subtract,
multiply, and divide whole numbers (x = 4.06). The mean for this question
indicates this competency was of considerable importance to carpenter
contractor employers.
The second ranked technical competency was the employee’s ability to
brainstorm problem solutions and apply the end result. The mean for this
question by the carpenter contractor group was 3.94, suggesting this
competency was of considerable importance.

The third, fourth, and fifth

ranked technical competencies were the capacity of the employee: to apply
broad based, acquired knowledge to perform specific job-related tasks; to be
able to perform basic algebraic and geometric functions; and to be able to
use mathematics and scientific concepts to solve problems on the job.
Means for these questions were 3.59, 3.53, and 3.06, respectively, indicating
they were perceived to be of moderate importance.
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Table 19. The five most desirable employee technical competencies as
viewed by carpenter contractor employers (N=17).
Item

Mean

SD

Ranking

8. To be able to add, subtract, multiply, and
divide whole numbers with or without
using a calculator.

4.06

0.827

1

28. To brainstorm problem solutions and
apply the end result.

3.94

0.748

2

27. To apply broad based, acquired know¬
ledge to perform specific jobrelated tasks.

3.59

1.004

3

9; To be able to perform basic algebraic
and geometric functions.

3.53

0.943

4

11. To be able to use mathematics and
scientific concepts to solve problems
on the job.

3.06

1.144

5

The Five Most Important Technical Competencies as
Perceived by Subcontractor Trades Employers
Data presented in Table 20 display the rankings of the five most
important technical competencies as perceived by employers in the masonry,
electrical, plumbing, and HVAC trades in Montana.

The highest ranked

competency (x = 4.50) was the employee’s ability to add, subtract, multiply,
and divide whole numbers.

This mean score indicates the question was

viewed by employers in this group as being of considerable to great
importance.
The competency ranked second by this group (x = 3.88) was the ability
of employees to apply broad based, acquired knowledge to perform specific
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job-related tasks, and to brainstorm problem solutions and apply the end
result. Rated third, the technical competency of being able to use mathemat¬
ics and scientific concepts to solve problems received a mean score of 3.38,

v

suggesting this competency was of moderate importance. Employee ability
to perform basic algebraic and geometric functions (x = 3.13) was ranked
fourth, while the ability to use a computer to assist in inventory control and
work scheduling procedures (x = 2.63) was ranked last. Employers viewed
the fourth and fifth ranked competencies in this group to be of slight to
moderate importance.

Table 20. The five most desirable employee technical competencies as
viewed by subcontractor trades employers (masonry, electrical,
plumbing, and HVAC) (N=8).
Item

Mean

SD

Ranking

8. To be able to add, subtract, multiply, and
divide whole numbers with or without
using a calculator.

4.50

0.756

1

27. To apply broad based, acquired know¬
ledge to perform specific job-related
tasks.
/

3.88

0.991

2

28. To brainstorm problem solutions and
apply the end result.

3.88

0.641

2

11. To be able to use mathematics and scien¬
tific concepts to solve problems.

3.38

0.774

3

9. To be able to perform basic algebraic and
geometric functions.

3.13

0.835

4

2.63

1.302

5

36. To use a computer to assist in inventory
control and work scheduling procedures.

62

Summary

The data presented in this chapter reveal that of those building industry
employers surveyed, the majority (68%) were carpenter contractors, while the
remaining 32% were comprised of the subcontract trades of masonry (12%),
electrical (8%), plumbing (8%), and heating, ventilation, and air-conditioning
(4%).

In order to present the data in a clear and concise manner, those

identified as general carpenter contractors were compared as a group to the
other building industry employers who were classified as a group with the title
of subcontractor trades.
The majority of employers surveyed stated their business was either a
sole proprietorship (52%) or a corporation (44%). Of the employers respond¬
ing to the questionnaire, a majority (56%) indicated they had from one to five
full-time employees. Only one respondent employed over 20 workers. Forty
percent of those surveyed had over 20 years experience in the building
industry, while 36% stated they had between 16 and 20 years experience.
Forty-four percent of the respondents had been an employer from 11 to 15
years, and the majority (44%) were between 31 and 40 years of age, followed
by those in the 41 to 50 year age category (36%).
Employers from both groups viewed communication skills of employees
to be of great importance by ranking the ability of employees to comprehend
and carry out written directions, oral directions, and instructions as the
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number one competency for this category.

The ability of an employee to

conduct his/herself in a favorable manner was viewed by employers to be of
considerable importance. Employers also placed considerable importance on
employee ability to add, subtract, multiply, and divide whole numbers by
ranking this competency first in the category of competencies relating to math
and science principles.

Competency in the area of computer literacy was

viewed by employers as being of slight importance for workers in order to
gain, maintain, and advance in employment within the respective trade
organizations.
Employee ability to adapt old and new materials and processes to
perform new job tasks was rated as being the most important competency by
both groups in the category of competencies dealing with technological
impacts.

Knowledge transfer and brainstorming of problem solutions by

employees was viewed by employers as being of moderate to considerable
importance.
Employee use of the common hand and power tools of the trade in an
adequate and safe manner was viewed by both groups as being a competen¬
cy of considerable to great importance, ranking it number one. Conversely,
the use and understanding of computer software, specifically CAD and
inventory control programs, was viewed by employers as a competency of
slight importance.
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The group of competencies relating to adequate interpretation of blue¬
prints by employees was viewed by employers as being of considerable to
great importance. Responses relating to this group of competencies were
parallel in ranking, with the primary competency being the ability of an
employee to determine dimensions and elevations from a blueprint and apply
them to the task at hand.
Employers perceived the importance of worker ability to keep current with
advancing technologies impacting the trade as being of moderate to consid¬
erable importance. The ability of workers to adapt and use new products
and/or processes in the workplace was viewed by employers as being of
considerable importance.
A review of data presented suggested that the employers in both groups
replied to the same questions dealing with professional competencies with like
or similar responses. The professional competencies securing the top two
positions from each trade grouping were the ability of employees to use the
tools of the trade safely and adequately, and the ability to comprehend and
carry out directions. The rankings of the top two responses from each group
are reversed in order, but the means are very similar, indicating there was a
considerable to great deal of importance delegated to these competencies of
employees.
Employers from the two groups responded in a like manner to questions
relating to technical competencies required of employees. The responses to
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this area of questioning were almost identical in rank order of importance. The
first ranked competency for both groups was the ability of employees to be
able to add, subtract, multiply, and divide whole numbers.

Both groups

placed a considerable amount of importance on this competency, with mean
scores of 4.06 and 4.50, respectively, from the carpenter contractors and the
subcontractor trades.
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CHAPTER 5

SUMMARY, FINDINGS, CONCLUSIONS
AND RECOMMENDATIONS

Summary

The purpose of this study was to determine what employers in the
residential and commercial building trades construction industries in the state
of Montana perceive to be the professional and technical competencies
needed for gaining, maintaining, and advancing in employment in the building
trades. The study focused attention specifically on the areas of the carpentry,
masonry, electrical, plumbing, and HVAC trades.
The study utilized and was limited to active Montana contractors as
identified by the 1989 Membership Directory and Buyers Guide of the
Montana Building Industry Association affiliated with the National Association
of Home Builders.

Determination of trade classification of individuals was

based on business title description as listed in the membership directory.
From the directory, 127 contractors were identified as being appropriate
participants for the study.

In order to facilitate a timely reporting of

the findings of this study and because of economic concerns, a random
sample of one-third of each trade category was drawn, resulting in a survey

67
population of 42 contractors associated with the building industry in the state
of Montana. Of the 42 questionnaires mailed, 25 were returned, and these
provided the data for the study. Of the questionnaire respondents, 17 were
carpentry contractors, three were masonry contractors, two were electrical
contractors, two were plumbing contractors, and one was an HVAC contrac¬
tor. The questionnaire format was selected as the instrument of choice for the
gathering of data because of its economy and because of the ease and
reliability in interpreting the data. Determination of the questionnaire’s content
was guided by the statement of the problem and the objectives of the study.
The statistical treatment used in analyzing the data was descriptive in
nature.

Mean scores, standard deviations, and ranking of responses into

categorical groupings of questions provided data concerning the professional
and technical competencies required of employees, while percentages
described the demographic data of the survey participants. Objectives were
developed so that the study could be measured. The objectives of the study
were:
(1) To identify those technical skills an entry-level worker should possess to
gain, maintain, and advance in employment in Montana’s building trades
industries.
(2) To identify what professional competencies an entry-level worker should
possess to gain, maintain, and advance in employment in Montana’s
building trades industries.
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Findings

Based on the analysis of data collected in this study, the following
findings are offered:
(1) The majority of the employers responding to this survey indicated their
type of business organizational structure was sole proprietorships (52%),
followed closely by corporations (44%).
(2) Most of the employers (56%) indicated they had from one to five full-time
employees.

Only one respondent reported having over 20 full-time

employees.
(3) A majority (40%) of the construction employers had over 20 years
experience in the building industry. These employers were followed very
closely by those with 16 to 20 years experience (36%). Most of those
employers surveyed (44%) had been in business from 11 to 15 years.
(4) Forty-four percent of those surveyed were between 31 and 40 years of
age. This group was followed closely by those who were 41 to 50 years
old (36%).
(5) Employers placed a great deal to a considerable amount of importance
on communication skills of employees.

Ranking number one in this

group of professional competencies was the ability of employees to
comprehend and carry out written and oral directions and instructions.
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(6) Employers placed a considerable amount of importance on the conduct
of employees to reflect favorably on the trade with which they are
associated.
(7) Of those surveyed, the ability to add, subtract, multiply, and divide
whole numbers with or without the aid of a calculator was viewed as a
technical competency being of considerable to great importance for
employee success in the workplace. Of least importance, as viewed by
employers in this study, was employee possession of a basic under¬
standing of the principles of chemistry and physics.
(8) The group of questions relating to the technical competencies of
computer literacy was viewed by employers surveyed as being of slight
importance for a worker to possess in order to gain, maintain, and
advance in employment.

Of this category of questions, employee

possession of a basic understanding of how a computer can assist in
job analysis was ranked by employers as the most desirable technical
competency, but only being of slight to moderate importance (x = 2.06
for carpentry contractors; x = 2.50 for subcontractor trades).
(9) In the group of questions relating to the professional competencies of
worker awareness of the impacts of technology on the building trades,
employers rated the ability of employees to adapt old and new materials
and processes to perform new job tasks as being the number one
competency for this category.

Employers placed a considerable
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amount of importance on this competency (x = 3.71 for carpentry*
contractors; x = 4.00 for subcontractor trades).
(10) Employers viewed worker ability to brainstorm solutions to problem
situations as being of considerable importance for an employee to
possess. Also, the ability of employees to apply broad based, acquired
knowledge to job tasks as viewed by employers as being of consider¬
able importance.
(11) The group of questions relating to the professional competencies of
proper tool and material usage by workers was rated by employers as
being of considerable to great importance. The highest ranked compe¬
tency in this category was considered by employers to be the ability of
employees to use the common hand and power tools of the trade
adequately and safely. All the questions in this group of professional
competencies were viewed by the employers surveyed as being of
considerable importance for employee success on the job.
(12) The ability of workers to use a computer to generate drawings and to
assist in inventory control and work scheduling procedures was viewed
by employers as being of slight to moderate importance. The subcon¬
tractor trades group placed more value on these technical competen¬
cies than did the carpentry contractor trade group.
(13) Worker ability to interpret blueprint drawings adequately was perceived
by employers as being a group of professional competencies of
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considerable to great importance. The highest ranked competencies
in this group of questions were the ability of employees to determine
dimensions and elevations from a blueprint and apply them to the task
at hand, and to read and interpret detail drawings as they relate to the
main blueprint.
(14) Employers viewed keeping current with technological changes in
product and process as being of moderate to considerable importance
for employee job success.
(15) Carpentry contractor employers in this study determined that the top
rated professional competency required of workers was the ability to
use the common hand and power tools of the trade adequately and
safely (x = 4.82). The subcontractor trades group, on the other hand,
viewed the ability of workers to comprehend and carry out written and
oral directions and instructions as the highest rated professional
competency an employee can possess (x = 5.00).
(16) The highest rated technical competency by both contractors groups
was employee ability to add, subtract, multiply, and divide whole
numbers with or without the use of a calculator (x = 4.06 for carpentry
contractors; x = 4.50 for subcontractor trades). Worker ability to brain¬
storm problem solutions and to transfer acquired knowledge to perform
specific job tasks were viewed by both construction groups as being of
considerable importance for employee success in the workplace.
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Conclusions

As a result of these findings, certain conclusions may be drawn from the
study. These conclusions are as follows:
(1) The average Montana contractor involved in the carpentry, masonry,
electrical, plumbing, and HVAC trades is a knowledgeable employer
possessing a great deal of experience in the building trades, has
substantial experience as an employer, and is the manager of a small
business enterprise.
(2) Employers want employees who possess the skills necessary to safely
and efficiently perform in the workplace. Included in the list of employer
priorities are employee abilities to comprehend construction documents,
to use common materials to best advantage, to possess adequate
communication skills, to utilize mathematics and science concepts on the
job, and to think; to problem solve, to brainstorm, and to transfer
accumulated skills and knowledges and apply them to the task at hand.
(3) Knowledge of computer hardware and software is not determined to be
of prime concern to construction employers in the workplace.

Recommendations

Based on the findings and conclusions of this study, further research is
recommended in the following areas:
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(1) An extensive, more comprehensive study should be conducted based
on the objectives of this study and not limited exclusively to members of
the National Association of Home Builders, but including all the active
construction industry employers in the state. It is recommended that all
the trade groups associated with the building industry in the state of
Montana be included in the study.
(2) An annual needs survey should be sent to active Montana building
industry contractors of all trade classifications to determine changes in
the industry as imposed by advancing technology and its subsequent
impacts.
(3) A study should be made of employers in the building construction
industry in Montana to determine how best to prepare construction
workers of the future for a more technical, more demanding, everchanging work environment.
(4) Statewide seminars should be offered to all employers in the construc¬
tion industry to acquaint them with the changes occurring in materials
and processes technology development as well as in the area of
computer technology as it relates to the construction industry.
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RAY ZIEBARTH
620 Robin Lane
Livingston, Montana 59047
(406) 222-3369

March 30, 1989

Montana Building Industries Association
Attn: Jim Lechner, Executive Secretary
Box 875
Billings, Montana 59103
Dear Sir:
To follow up our telephone conversation of March 29, 1989, please find
enclosed a copy of the first three chapters of my professional paper as well
as a draft of the survey instrument I wish to send out to employers in the
building trades industry.
Carpentry, electrical, plumbing, masonry, and sheetmetal contractors who
employ twenty or fewer people are the target population of the study.
Names of participants used in the study will be kept confidential and will
not be used for any other purpose than the study itself.
Any assistance you can provide in identifying the population for this study
would be greatly appreciated. Thank you for your efforts in this matter.
Sincerely,

Ray Ziebarth
Enclosures
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RAY ZIEBARTH

620 Robin Lane, Livingston, Ml 59047

November 10, 1989

Dear Participant:
I am asking for your participation in previewing this survey instrument.
The time required to complete the task is minimal and would be greatly
appreciated.
As you may know, I am working on a Masters of Technology Education
at Montana State University. This survey instrument will provide the informa¬
tion necessary for me to compose a professional paper that will be used by
the educational community of our state.
The population of the study will be limited to active contractors who are
members of the Montana Building Industry Association affiliated with the
National Association of Home Builders. Of these, only carpentry, electrical,
plumbing, masonry, and HVAC (heating, ventilating and air conditioning)
contractors will be surveyed.
Please feel free to add questions or comments that would benefit this
study on the back page or include a separate sheet of paper.
Your participation and help is greatly appreciated.
Sincerely yours,

Ray Ziebarth
Graduate Student
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PROFESSIONAL AND TECHNICAL COMPETENCIES
NEEDED IN THE WORKPLACE

INSTRUCTIONS FOR COMPLETION OF THE QUESTIONNAIRE

Ycu ere being asked to indicate the desired level of
conpetence an entry level worker should attain in order to gain,
maiitain, and advance in his/her employment with your
organization
F<r each item please circle the rating (1,2,3,4,5) which most
closely represents your feeling. If your opinion is not expressed
by cne of the choices, pick the one which comes closest to your
true feeling.
TNe rating scale is:
1 » of no importance
2 * of slight importance
3 * of moderate importance
4 « of considerable importance
5 * of great importance

Example:

Least to Greatest
Tobe able to measure accurately using
a nle.

12 3 4 5

TNs person, in marking the "S" rating, felt the competency is
of great importance and a desirable asset to be possessed by an
efUfJoyee in the building trades industry.

E&QEESS1QNAIAND
TECHNICAL COMPETENCIES
10EQRIANCE
Least to Greatest
1. To give oral directions and
instructions to fellow workers.

12 3 4 5

2.To give accurate and complete oral
reports to project supervisors.

12 3 4 5

3.To communicate orally in an effective
and efficient manner with personnel of
other trades.

12 3 4 5

•4.To comprehend and carry out written
and oral directions and instructions.

12 3 4 5

5 To present an professional image while
performing a trade

12 3 4 5
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IMPORTANCE
Least to Greatest
6. To communicate in an effective and
respectful manner with those
associated with the building trades.

12 3 4 5

7. To conduct oneself in a manner which
represents the trade in a favorable
manner.

12 3 4 5

8. To be able to add, subtract, multiply,
and divide whole numbers with or
without using a calculator.

12 3 4 5

9. To be able to perform basic
algebraic and geometric functions.

12 3 4 5

10. To possess a basic understanding of
the principles of chemistry and physics.

12 3 4 5

11. To be able to use mathematic and
scientific concepts to solve problems
on the job.

1 2 3 4 5

12. To use a word processing program.

12 3 4 5

13. To create computer programs for
specific job applications.

12 3 4 5

14. To use a spreadsheet program

12 3 4 5

15. To use a data base program.

12 3 4 5

16. To understand the basic operational
functions of using computer hardware
and software.

12 3 4 5

17. To possess a basic understanding of how a
computer can assist in job analysis.

12 3 4 5

18. To understand how technological
advances are effecting society today.

12 3 4 5

19. To possess an awareness of how
technological advances are effecting
the building industry.

12 3 4 5

20. To be aware of how technological
advances have impacted your specific
trade.

1 2 3 4 5

21. To be able to adapt old and new
materials and processes to perform new
job tasks.

12 3 4 5

22. To possess the flexibility to adapt new
, technological products and processes to
the workplace.

12 3 4 5
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IMPORTANCE
Least to Greatest
23. To keep pace with changing technologies,
products and processes, as they relate
to your trade.
12 3 4 5
24. To attend workshops and related update
presentations.

1 2 3 4 5

25. To pursue higher formal education
instruction in areas pertaining to the
trade.

1 2 3 4 5

26. To keep current with advances in the
trade by reading professional journals
or related literature.

12 3 4 5

27. To apply broad based, acquired knowledge
to perform specific job related tasks.

12 3 4 5

28. To brain storm problem solutions and
apply the end result.

12 3 4 5

29. To use the common hand tools and power
tools of the trade adequately and safely.

12 3 4 5

30. To adequately maintain the hand and power
tools of the trade.

12 3 4 5

31. To select the proper material for the
task at hand.

12 3 4 5

32. To distinguish between similar materials
based on their physical properties

12 3 4 5

33. To select and use specific materials for
a task.

12 3 4 5

34. To readily identify or select materials
based on oral or written instructions

12 3 4 5

35. To use a computer system to generate
computer assisted drawings.

12 3 4 5

36. To use a computer to assist in inventory
control and work scheduling procedures.

12 3 4 5

37. To interpret architectural symbols and
specifications commonly used in
blueprints

12 3 4 5

38. To determine dimensions and elevations
from a blueprint and apply them to the
task at hand.

12 3 4 5

39. To read and interpret detail drawings
as they relate to the main blueprint.

1 2 3 4 5
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IMPORTANCE

Least to Greatest
40.
To est
by reading the blueprints and related
specifications 12 3 4 5
41. To use blueprints and related
specifications to accurately estimate
the cost of materials and labor.

12 3 4 5'

42. To develop a time table to aid in
sequence scheduling and materials
availability.

12 3 4 5

43.
processes in the workplace.

To ad
12 3 4 5

44.
technologies that are impacting the
construction industry.

To be
12 3 4 5

DEMQ0RAPH1CS
Directions Please circle the response that most closely fits
the category in which you or your business is grouped.

A. Type of Business
1. Sole proprietorship
2. Partnership
3. Corporation
4. Other (Specify)

B. Construction Trade Grouping
1. Carpentry
2. Plumbing
3 Electrical
4 Sheet Metal Fabrication
5 Masonary
6 Other (Specify)

C. Full Time Employees
1. 1-5

0 Years Experience in
Building Industry
I 1 -5

2. 6- 10

2. 6- 10

3 II - 15
4. 16-20
5. Over 20
6 Other (Specify)

3
4
5.
6

E.Years as Employer in Trade
I. I -5

2.6-10
3 II - 15
4. 16-20
5. Over 20
6. Other (Specify)

11-15
16-20
Over 20
Other (Specify)

F. Age
1 20-30
2 31 - 40
3 41 -50
4. 51 -60
5 Over 60
6 Other (Specify)

THANK YOU
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(i

MONTANA
STATE
UNIVERSITY

Department of Ag and Technology Education
Cheever Hall
Montana State University
Bozeman. Montana 59717
406-994-3201 or 994-3691

January 11, 1990
Dear Construction Contractor:
I have been a building contractor in Livingston, Montana for the past
thirteen years. I am presently involved in conducting a survey to determine
the desired level of competence in a variety of areas an entry-level employee
should possess in order to gain, maintain, and advance in employment with
your organization. This is for partial fulfillment of my Master’s Degree at
Montana State University.
Only the active members of the Montana Building Industry Association
listed in the 1989 Membership Directory involved in carpentry, masonry,
plumbing, electrical, and HVAC (Heating, ventilation and Air Conditioning) are
included in the study.
I realize that your day is already filled with the responsibilities and
demands of making a living, but I would greatly appreciate it if you would take
a few minutes and fill out the enclosed questionnaire. Please complete the
questionnaire and return it to me by stapling it and dropping it in the mail.
Total confidentiality will be maintained throughout the study and reporting
of the data. Upon your request, a summary of the findings will be sent to you
at the conclusion of the study. Your assistance is extremely important to the
completion of this study and will be greatly appreciated.
I hope your year has been a productive and prosperous one and that it
continues to go well. Thank you for your participation in this study and your
help in completing the questionnaire.
Sincerely,
Ray Ziebarth

90

APPENDIX D

SURVEY QUESTIONNAIRE

91

PROFESSIONAL AND TECHNICAL COMPETENCIES
NEEDED IN THE WORKPLACE

INSTRUCTIONS FOR COMPLETION OF THE QUESTIONNAIRE

You are being asked to indicate the desired level of competence an entry level worker
should attain in order to gain, maintain, and advance in his/her employment with your
organization.
For each item please circle the rating (1, 2, 3, 4, 5) which most closely represents your
feeling. If your opinion is not expressed by one of the choices, pick the one which comes
closest to your true feeling.
The rating scale is:
1 = of no importance
2 = of slight importance
3 = of moderate importance
4 = of considerable importance
5 = of great importance

Example:
IMPORTANCE
Least to Greatest
1 2 3 4 ®

To be able to measure accurately using a rule.

This person, in marking the "5" rating, felt the competency is of great importance and a
desirable asset to be possessed by an employee in the building trades industry.

PROFESSIONAL AND
TECHNICAL COMPETENCIES
IMPORTANCE
Least to Greatest
1. To give oral directions and
instructions to fellow workers.

1 2 3 4 5

2. To give accurate and complete oral
reports to project supervisors.

1 2 3 4 5

3. To communicate orally in an effective
and efficient manner with personnel of
other trades.

1 2 3 4 5

4. To comprehend and cany out written
and oral directions and instructions.

1 2 3 4 5

5. To present an professional image while
performing a trade.

1 2 3 4 5
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IMPORTANCE
Least to Greatest
6. To communicate in an effective and
respectful manner with those
associated with the building trades.

1 2 3 4 5

7. To conduct oneself in a manner which
represents the trade in a favorable
manner.

1 2 3 4 5

8. To be able to add, subtract, multiply,
and divide whole numbers with or
without using a calculator.

1 2 3 4 5

9. To be able to perform basic
algebraic and geometric functions.

1 2 3 4 5

10. To possess a basic understanding of
the principles of chemistry and physics.

1 2 3 4 5

11. To be able to use mathematic and
scientific concepts to solve problems
on the job.

1 2 3 4 5

12. To use a word processing program.

1 2 3 4 5

13. To create computer programs for
specific job applications.

1 2 3 4 5

14. To use a spreadsheet program.

1 2 3 4 5

15. To use a data base program.

1 2 3 4 5

16. To understand the basic operational
functions of using computer hardware
and software.

1 2 3 4 5

17. To possess a basic understanding of how a
computer can assist in job analysis.

1 2 3 4 5

18. To understand how technological
advances are effecting society today.

1 2 3 4 5

19. To possess an awareness of how
technological advances are effecting
the building industry.

1 2 3 4 5

20. To be aware of how technological
advances have impacted your specific
trade.

1 2 3 4 5

21. To be able to adapt old and new
materials and processes to perform new
job tasks.

1 2 3 4 5

22. To possess the flexibility to adapt new
technological products and processes to
the workplace.

1 2 3 4 5
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IMPORTANCE
Least to Greatest
23. To keep pace with changing technologies,
products and processes, as they relate
to your trade.

1 2 3 4 5

24. To attend workshops and related update
presentations.

1 2 3 4 5

25. To pursue higher formal education
instruction in areas pertaining to the
trade.
26. To keep current with advances in the
trade by reading professional journals
or related literature.

1 2 3 4 5

27. To apply broad based, acquired knowledge
to perform specific job related tasks.

1 2 3 4 5

28. To brain storm problem solutions and
apply the end result.

1 2 3 4 5

29. To use the common hand tools and power
tools of the trade adequately and safely.

1 2 3 4 5

30. To adequately maintain the hand and power
tools of the trade.

12345

31. To select the proper material for the
task at hand.

12345

32. To distinguish between similar materials
based on their physical properties.

12345

33. To select and use specific materials for
a task.

12345

34. To readily identify or select materials
based on oral or written instructions.

12345

35. To use a computer system to generate
computer assisted drawings.

12345

36. To use a computer to assist in inventory
control and work scheduling procedures.

12345

37. To interpret architectural symbols and
specifications commonly used in
blueprints.

12345

38. To determine dimensions and elevations
from a blueprint and apply them to the
task at hand.

12345

39. To read and interpret detail drawings
as they relate to the main blueprint.

12345

1 2 3 4 5
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IMPORTANCE
Least to Greatest
40.

41.

42.

43.
44.

To estimate materials needed for a project
by reading the blueprints and related
specifications.

1 2 3 4 5

To use blueprints and related
specifications to accurately estimate
the cost of materials and labor.

1 2 3 4 5

To develop a time table to aid in
sequence scheduling and materials
availability.

1 2 3 4 5

To adapt and use new products and/or
processes in the workplace.

1 2 3 4 5

To be aware of or acquainted with new
technologies that are impacting the
construction industry.

1 2 3 4 5

DEMOGRAPHICS
Directions: Please circle the response that most closely fits the categoiy in which you
or your business is grouped.
A. Type of Business B. Construction Trade Grouping
1. Sole proprietorship 1. Carpentry
2. Partnership
2. Plumbing
3. Corporation
3. Electrical
4. Other fSpecifvl
4. Sheet Metal Fabrication
5. Masonary
6. Other (Specify)

C.

Full Time Employees
1. 1 - 5
2. 6-10
3. 11-15
4. 16-20
5. Over 20
6. Other (Specify)

D. Years Experience in
Building Industry
1. 1 - 5
2. 6-10
3. 11-15
4. 16-20
5. Over 20
6. Other (Specify)

E. Years as Employer in Trade
1. 1 - 5
2. 6-10
3. 11-15
4. 16-20
5. Over 20
6. Other (Specify)

Thank You

F. Age
1. 20-30
2. 31 -40
3. 41 - 50
4. 51 -60
5. Over 60
6. Other (Soecifv)
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MONTANA
STATE
UNIVERSITY

Department of Ag and Technology Education
Checver Hall
Montana State University
Bozeman. Montana 59717
406-994-3201 or 994-3691

January 30, 1990
Dear Construction Contractor:
I am writing this as a follow-up to a letter and questionnaire sent to you
a few weeks ago. If you have recently responded to the questionnaire, please
disregard this notice. If you have not yet responded to the survey, I would
like to encourage you to do so. The intent is to determine what qualities you
would like to see in a prospective employee. By asking employers in the
workplace what is required for adequate job performance, the educational
system may have a better understanding of how to prepare the employees
of the future. The result is a winning situation for everyone; therefore, your
response is very important.
You will find enclosed another copy of the questionnaire. Please take the
ten or fifteen minutes needed to complete the form and return it to me. The
information you provide will be held in strict confidence.
Thank you for your time, participation, and prompt attention to this
project. Remember that excellence in education results in benefits for all.
Sincerely,

Ray Ziebarth
Enclosure

