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The primary purpose of this study was to develop and field test

a methodology for the assessment of management development needs in

industry. The population used to test this methodology consisted of

113 first-line and middle management personnel in three High-Tech

companies in the State of Oregon. A mail questionnaire with

Likert-type scales was developed for the study. Respondents were

asked to: (a) rate the importance of selected competencies to their

jobs and (b) rate the extent to which the needs were being met in

their companies. The discrepancies between the two categories were

used to measure the actual training needs. The statistical

procedures used to analyze the data were: two-way ANOVA, R-mode

factor analysis, and discriminant analysis.

The instrument effectively measured what it was intended to

measure. Several inconsistencies between the mean rankings for

"importance of competency" and "extent to which needs are being met"

were identified. Significant differences were found among the three



companies and two levels of management. Out of 69 F tests on the

"importance of competency" category, 24 were rejected at the .05

level of significance. Six out of 69 F tests on the "extent to which

needs are being met" were rejected. The Newman-Keuls multiple

comparison procedure was used to further test the rejected null

hypotheses.

The factor analysis, R-mode procedure generated six clusters of

competencies in the "importance of competency" category and seven in

the "extent to which needs are being met" category. In both

categories, competencies related to productivity issues formed the

first factors and accounted for high percentages of the common

variance.

The discriminant analysis procedure classified 76.58 percent of

the respondents in the "importance of competency" category and 78

percent in the "extent to which needs are being met" category into

the companies to which they actually belonged. Out of 23 variables,

7 were identified as discriminant variables in each category.
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Methodology for the Assessment of Management
Development Needs in Industry

I. INTRODUCTION

Education and training within large private sector corporations
of the United States has become a booming industry. Millions of

adults, as employees, pass through corporate classrooms every
year; an unaccountable number more are given what is generally
called on-the-job training.... America's business has become its
own educational provider. (Eurich, 1985, p. 1)

Industry is indeed an active and important participant in

education in the nation. The public sector is also actively involved

in continuing education. Braun (1979) notes that the federal

government spent $242.5 million on short-term supervisory training in

1976. The American Society for training and development (ASTD)

estimates that $30-40 billion are being spent on employer-financed

training each year. The figure is expected to increase beyond $100

billion before the end of the decade (Models for Excellence, 1983,

p. 2).

This trend of expansion in continuing education in industry has

had a positive effect on the Training and Development profession.

Membership in professional associations is increasing. The American

Society for Training and Development, for example, has 50,000 members.

Publications such as Training and Development Journal, Training, and

The Magazine of Human Resource Development provide research, and

surveys on pertinent issues in the profession. The number of

full-time trainers is estimated at 250,000, and part-time trainers

number some 500,000 (Eurich, 1985).
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There is substantial evidence in the literature on the essence

of management development. Burak and Smith (1982) see management

development as the key to organizational renewal and future growth.

They contend that many training programs are based on technique rather

than needs. However, the best technique for one situation may not

work in others. Wexley and Latham (1981, p. 28) support this view.

They observe that organizations undertake time-consuming and costly

training merely because such programs are in vogue and not because the

organization needs them. A number of factors limit the effective

utilization of training:

1. There is a lack of adequate research which clearly identifies

specific training needs.

2. There is limited research methodology designed to

specifically identify and analyze training needs of various personnel

in industry.

McGehee and Thayer (1961) suggest that to insure a comprehensive

system of determining organizational training needs, the organization,

task, and employee must be analyzed. Wexley and Latham (1981) suggest

that such a comprehensive system of determining organizational needs

can reduce "the faddish nature of training." The development of such

a comprehensive system forms the basis for this study.

Statement of the Problem

The purpose of this study was to develop and field test a

methodology for assessing the continuing education needs of managers

in industry.
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The major objectives of the study were:

1. To review literature related to management development.

2. To develop research instrumentation for the assessment of

management development needs in industry.

3. To field-test the instrument on first-line and middle

management personnel of selected companies in High-Tech industry in

Oregon.

4. To utilize the findings to prepare a model for the assessment

of management development needs.

Rationale for the Study

Much has been written about the educational system which exists

in industry. Eurich (1985) confirms the magnitude of corporate

education in industry. However, methods of assessing specific

training needs are limited and inconsistent.

It is believed that the results of this study will enable

management of the companies studied to be aware of the specific needs

as determined by their management personnel and consequently plan

appropriate strategies to meet such needs. Universities, community

colleges, and private consultants involved in education in industry

could use the results of the study to improve needs assessment methods

and to design effective programs to help meet the growing continuing

education needs of management in industry. Students who are

interested in professions in industry could use the results of the

study to select appropriate courses which will provide them with

satisfactory preparation for work in industry.
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High-Tech industry was chosen for the study because of its

relatively easy identification. The State of Oregon has been an

active participant in the wave of technology revolution in the United

States in the past decade. In his address to the delegates of the

Northcom /'83 Electronics Show and Convention in Portland, Oregon,

Governor Vic Atiyeh stated:

High-Tech is now the fastest growing segment of our state's
manufacturing sector.... Almost without fanfare, High-Tech has
become the second largest employer in the manufacturing sector,
trailing only wood products.... By the year 2000, we expect that
High-Tech Industry will be the number one manufacturing employer
in Oregon.

He added that this trend of rapid growth of the High-Tech industry in

Oregon is expected to continue, thus making High-Tech the backbone of

Oregon's economy. The governor emphasized the importance of

continuing education to enable Oregon to successfully participate in

the High-Tech revolution.

Delimitation of the Study

The study was restricted in sample size to a relatively small

population of managers in the High-Tech industry of Oregon. The

purpose for this restriction was to test the effectiveness of the

instrumentation. There was no intent to generalize findings to other

companies.

Assumptions of the Study

The following are assumptions upon which the conclusions of the

study were based:
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1. There is justification for a systematic methodology for

assessing the continuing education needs of management in industry.

2. A valid and reliable instrument can provide an effective way

of assessing the continuing education needs of management in

industry.

3. The identified clusters of competencies are representative of

crucial competencies needed by management in industry.

Continuing education:

Delphi technique:

Education:

First-line managers:

High-Tech industry:

Industry:

Lifelong learning:

Management:

Definitions of Terms

The process of developing skill and knowledge
beyond the formal schooling period.

A method used to solicit expert consensus
through mail survey. The technique was
originally developed by the Rand Corporation
in the 1950's (Helmer, 1966).

The acquisition of knowledge.

"First-line managers, usually called super-
visors, oversee the daily operating details.
They are the crucial link between management
and workers" (Muczyk, Schwartz, and Smith,
1984, p. 11).

Industry involved in the production of
electronic/computing products.

An organization engaged with the production.
of goods.

A concept used in educational circles to
express the need for education throughout
life.

The organization, direction and coordination
of human resources to accomplish organiza-
tional goals, as well as the people who
perform such duties.



6

Management A systematic process of formal education
development: and training designed to enable management

personnel to meet their career and organi-
zational goals.

Middle management: Assistant to top management (e.g., account-
ants and engineers) responsible for
interpreting and disseminating organiza-
tional policies to other middle managers
and first-line managers.

Training: Presentation of specific skills/knowledge
based information for a definite purpose.
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II. REVIEW OF THE LITERATURE

The selected literature is presented in five categories. The

first section reviews literature on the concept of lifelong learning.

The second section covers the literature on continuing education in

industry. The third section surveys literature on needs assessment.

The fourth section examines related studies, and the last section

considers future trends.

Lifelong Learning

The term "lifelong learning" is used internationally, yet its

definition is varied and inconsistent. Kidd (1959, p. 17) saw

lifelong education as the "systematic development and cultivation of

the mind which begins in the nursery and continues through life."

The need for lifelong learning is necessary to prevent what Lengrand

(1975) called "the wearing away of knowledge in the college educated

and the skilled worker."

The federal government, which has long sought ways to improve

the educational system, has been supportive of the lifelong learning

movement. The Lifelong Learning Act (Mondale Act) of 1976 uses the

term "Lifelong Learning" to imply equal educational opportunity for

all Americans over compulsory school age (Peterson and Associates,

1979).

According to Cross (1978, pp. 253-260), the term is described as

a philosophy of education, a slogan, a process, a set of activities,
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a conceptual framework. The following are a few of the sample

definitions Cross cited:

The term lifelong learning is a banner for a movement around
which various educational and social interests have rallied.
(Green, Ericson, and Seidman, 1977, p. 3)

Lifelong learning refers to the process by which individuals
continue to develop their knowledge skills, and attitudes over
their lifetimes. (Lifelong Learning and Public Policy, 1978,

P. 1)

The term "lifelong education and learning," for its part,
denotes an overall scheme aimed both at restructuring the
existing education system and at developing the entire
educational potential outside the education system; in such a
scheme, men and women are the agents of their own education,
through continual interaction between their thoughts and
actions. (UNESCO, 1976, p. 2)

"Lifelong education" means anything you want it to mean.
(Richardson, 1979, p. 48)

The interpretation of "lifelong learning" adopted for this study

is that which is used in academic circles to express the need for

education throughout life. Cross (1978) suggested that education

does not terminate after school; it is a lifelong process.

Some authorities in business and industry agree with the concept

of lifelong learning. Meggison (1972) saw learning as a lifelong

process and suggests that staff development in industry must

consequently be dynamic and continuous for all staff. Houle (1980)

stated that educational goals of the professional must continue

throughout life. Naisbitt (1982) saw a shift in education from

considering high school or college completion as the end of

education, to lifelong education and retraining. "Today the notion

of lifelong education has become a public and private goal and

necessity" (Eurich, 1985, p. 20).
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Continuing Education in Industry

The need for continuing education in industry has been

well-documented in the literature. "The fixed person for the fixed

duties, who in older societies was such a godsend, in the future will

be a public danger" (Whitehead, 1926, p. 282). Prior to World War

II, management development was basically thought of as an automatic

process whereby the "cream of the crop" rose to the top and were

chosen for management functions. Since then, however, management

development which involves deliberate and systematic training and

education has grown rapidly throughout the Western World (McGregor,

1960). McGregor observed that while the theory of management

development is sound, in reality professionals responsible for

management development appear to merely give lip service to the

theory. They take a "manufacturing of a product" approach and

overlook some important issues in human learning, such as the role of

self-development and essence of follow-up. McGregor suggested that

the shortcomings of management development often result in trainees'

resistance to training and the rapid "vanishing effects of training."

He added that "managers develop largely in spite of, rather than

because of, the management development activities in most companies"

(McGregor, 1966, p. 181).

Beach (1970) proposed that there is a positive correlation

between employee development and the growth of the organization.

On the concept of productivity in industry, Beach contended that
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training is an important activity in determining the efficiency of

all organizations.

Toffler's (1971) Future Shock described the stress and

frustration that rapid change causes in individuals. Toffler

suggested that rapid change and man's lack of preparation to cope

will cause future shock. He proposed that to prevent this problem we

must be prepared to cope with technological change: "To turn our

back on technology would not only be stupid but immoral" (p. 428).

Meggison (1972) agreed with Toffler. He proposed that rapid

technological change requires human resource development in industry.

New employees must be trained, while current employees must be

periodically retrained.

Terry (1972) traced management development in Western

Civilization to the late 18th century, when the Industrial Revolution

sparked the need for better management, centralization of

productivity, and improvement in employer - employee relationship.

Various schools of thought on management development, such as

Taylor's scientific management, have emerged to aid in improving

productivity.

Smith (1978) saw training as a management tool, one of the ways

of achieving increased efficiency. Jucius (1979) agreed, suggesting

that training improves employees' skills and, consequently, increases

productivity. The long-term success of an organization partly

depends on the development of its management (Watson, 1979).

Wexley and Latham (1981) suggested that the general purpose of

training and development is the acquisition of knowledge and skill.
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They further stated that the goals must include one or more of the

following: (1) the improvement of a participant's self-awareness,

and (2) the acquisition or improvement of skills and/or improvement

of one's motivation to work.

Carnevale and Goldstein (1983) listed the three purposes of

employee training as: improving employees' skills to prepare them for

promotion; enabling them to cope with new technology; and retraining

employees to combat obsolesence. They added that employer-sponsored

training forms the bulk of adult education.

Eurich (1985) researched the expanse of corporate education in

the United States. Her research showed that large sums of money are

being spent on education in industry, which has steadily been growing

since the Industrial Revolution. Some companies even have their own

degree-granting colleges; others have arranged with four-year

colleges to award credits for training undertaken in the corporate

classroom. Eurich added that management training forms the bulk of

the curricula of the corporate classroom.

Calvert (1985a) estimated that employers train some 40 million

employees per year. In an ASTD study to assess the extent of

employer-based training, he concluded that banks and other financial

institutions are actively involved in training.

The purpose of the National Association for Industry-Education

Cooperation (NAIEC) is "to foster school improvement and economic

development, the latter coming about as a result of the former."

Accordingly, industry will provide the academic sector assistance in

improving its curricula and in teaching students the skills needed in



12

industry. However, Zemke (1985) reported a shift from the endeavor

of cooperation for long-term school improvement to that of

"client-vendor relationship." Out of economic necessity, the

institutions compete with each other to provide short-term training

programs to industry.

Providers of Training in Industry

Houle (1980) identified seven main providers of continuing

professional education:

1. Autonomous groups (such as discussion circles, clubs,
symposia seminars, etc.)

2. Professional associations

3. Professional schools

4. Non-professional school sectors of universities

5. Places of employment

6. Independent providers of learning opportunities

7. Purveyors of professional supplies and equipment.

Carnevale and Goldstein (1983) provided the following breakdown

of the main outside institutions which provide 43% of all employee

training in industry:

1. Four-year colleges and universities 35%

2. Two-year colleges and technical institutes 19%

3. Business firms concerned with training 14%

4. Labor organizations 13%

5. Vocational, trade and business schools 7%

Eurich (1985) estimated that 60-80% of training in industry is

conducted in-house. The rest is provided by colleges and
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universities, private consultants, and vendors.

Calvert (1985a) gave the following distribution of the sources

of training:

1. Training departments 46.1%

2. Operating departments 24.4%

3. Outside sources 12.0%

4. Trade associations 11.7%

5. Education institutions 5.8%

Lusterman (1985) reported that corporate training has grown

considerably in the past five years and the number of training

professionals has increased.

Needs Assessment

There is considerable consensus in the literature on the

importance of conducting a thorough needs assessment before designing

a training program. Fryer, Feinberg, and Zalkind (1956) and McGehee

and Thayer (1961) emphasized the necessity to assess the needs of the

organization and the employee, and to analyze tasks to ensure

effective training programs. Accumulation of specific training

requests by line managers is a form of needs assessment in industry

(Miner and Miner, 1977).

Kirkpatrick (1978) prescribed the use of a variety of assessment

methods because each method can provide important information on

needs which are then turned into objectives. The approaches he

suggested are:
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1. Analysis of the supervisor's job

2. Analysis of the problem (such as high turnover,
production costs, accident rate)

3. Questioning the supervisors themselves

4. Seeking input of targeted trainees' superiors

5. Asking trainees' subordinates

6. Testing knowledge and/or competencies

7. Observation of supervisors' work behavior

8. Analysis of information on performance appraisal

9. Conducting interviews with employees quitting their jobs

10. Use of advisory committees

11. Study of what other organizations are doing

12. Examination of universal training needs

Managers are often vague about the training needs of their

organizations (Thomas and Sireno, 1980). For management development

to be effective, according to Watson (1979), it cannot be left to

chance; it must be a deliberate process.

Wexley and Latham (1980) emphasized the importance of a complete

needs assessment to reduce "the faddish nature of training" in

industry and to provide appropriate training for the organization

concerned. They recommended three types of interrelated analysis to

effectively determine needs:

1. Organization Analysis--A determination is made with regard
to where in the organization training is needed. The
organizational objectives, human resources, climate and its
interaction with the external environment are thoroughly
examined.
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2. Task Analysis--It is important to determine what specific
competencies employees need to perform specific duties
effectively. These findings form the basis of training
objectives.

3. Person Analysis--The focus is on which employees need
training and what specific kinds of training they need.
The employee's performance is appraised to determine what
specific skills the employee needs to learn.

To assess management training needs accurately, Burack and Smith

(1982) recommended three types of analysis: (1) organizational

analysis to determine long- and short-range organizational goals,

(2) job analysis to determine the performance standards used to

measure the degree of goal attainment, and (3) manpower analysis to

determine competencies employees need to meet organizational goals.

The National Group Technique (GNT), which was developed by Andre

Delbecq in 1968, was endorsed by Scott and Deadrick (1983). This

method involves a structured group of five to nine members and a

facilitator. The first stage of the GNT process is nonverbal.

Members are given a sheet of paper with a question. Though they are

seated around a table and can see each other, they write as many

answers as possible independently, without talking. This stage lasts

5 to 10 minutes. During the next phase, the participants take turns

in reading ideas, one at a time, while the facilitator assigns

sequential numbers to the ideas and writes them on a flip chart.

After all the ideas are on the flip chart, the third phase, which

involves a thorough discussion of each idea sequentially, begins.

During the last phase, the participants privately and silently rank

order the ideas. The group's decision is the tallied outcome of
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individual members' decisions. The whole process takes about 1-1/2

hours. Scott and Deadrick suggested that, if done correctly, the GNT

method is time-saving and economical, produces reliable information,

and includes and motivates employees.

Kaye (1983) echoed Wexley and Latham's critique of training in

industry. She saw such training as a smorgasbord; participants view

training possibilities as fringe benefits whose learning values are

secondary and said: "By specifically targeting training to

individual and organizational career development needs, there is less

waste and more payoff for both the individual and the organization."

Wall and Awal (1983) advocated a 5-phase method of needs

assessment:

1. The input phase is concerned with the description of the
problem.

2. The second phase deals with the collection of data on
managerial duties and competencies needed to perform them
effectively.

3. In phase three, data collected are analyzed to determine
the work and skills required of the management staff.

4. Phase four involves making appropriate recommendations
regarding training and providing necessary training.

5. In phase five, the output--outcome of the needs assessment
effort (phases 1-4)--is evaluated. Necessary adjustments
are made at this stage.

Lusterman (1985, p. 11) reported three critical changes in the

area of needs assessment during the last five years.

1. Performance appraisal and task analysis are increasingly
being used to determine training needs.

2. Training professionals are collaborating more with managers
in the need assessment effort.
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3. Training agents within organizations are increasingly
coordinating efforts and sharing information.

Related Studies

This section presents review of related studies which provided

the basis for the development of the metholodgy for this study.

Management Development Needs

Many studies have been conducted on management development needs

in industry. Culbertson and Thompson (1980) conducted a study on

supervisory training needs for the Department of Human Resources in

Kentucky. A 23-item survey instrument comprising questions on

motivation/leadership, personnel, communication and management method

was used for the study. Four hundred randomly selected participants

from three levels of management (first-line supervisors, second-level

supervisiors, and middle management) were asked to indicate the

degree of need for training in each competency. The numerical value

assigned to each skill (3 for "great need"; 2 for "some need"; 1 for

"little need") was the basis for analysis. Each item was ranked

according to the degree of need. A mean score for each item was

calculated. Of the 400 instruments distributed, 78% (314) were

returned. The areas of greatest need identified were: motivation,

employee development, communications, leadership, and human

relations. A subsequent program covering these issues was developed

for first-line supervisors. Culbertson and Thompson asserted that
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often hardworking employees promoted to supervisory positions are

ill-prepared to supervise.

Barr's (1980) study for the Bell System stemmed from a concern

for the same issue of poor supervisory skills. A task force of

experts was asked to identify competency needs of newly appointed

first-time supervisors. The steps followed were: (1) construction

of a mastery model that identified the necessary management processes

and skills in sequence, and (2) diagnostic measurement of the skills

possessed by the target population. Fifty-two supervisors in five

departments of the Bell System were interviewed. A first draft of

the model was critiqued by a second panel of experts. A revised test

was administered to two groups: newly appointed supervisors and

competent supervisors. This enabled the task force to identify the

skill and knowledge level of the two groups. The completed test and

mastery model were sent to a task force of outside consultants, which

assessed content validity of the test. Reliability testing yielded

less than 5% difference in the task force member scores. Three

clusters of competencies identified were: (1) "survival skills,"

which included planning, controlling, problem solving, and feedback;

(2) "facilitative skills," which comprised coaching, motivating, time

management, communication, and informal communication; and (3) "least

essential skills," which included self-development, written

communication, knowledge of agency, career counseling, and formal

oral communication. A new task force, drawn from the entire Bell

System, used the results of the study to develop a training program

for first-tine supervisors.
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Thomas and Sireno (1980) conducted a study to identify the

management skills considered important in various industries. The

questionnaire used for the study contained 115 items. The initial

500 items were generated from review of the literature and employer

suggestions. A panel of consultants reviewed the list for content

validity. Numerical values were assigned to each judgement. A

composite index was calculated for each item. The responses were

grouped into categories of communications, leadership, and control.

The sample was randomly selected from various industries.

Communication competencies were most frequently identified as being

of greatest need by all industries except distribution-related

companies. Medical and manufacturing firms ranked written

communications higher than did banking and finance companies. Since

the industries differed in their competency needs, Thomas and Sireno

suggested that training programs should be tailored to the particular

needs of the organization.

In a study to determine human resource professionals'

perceptions of communication in organizations, Frank (1984) divided

the concept of communication into four categories: (1) formal and

informal communication network within the system; (2) communication

to promote change; (3) small group communication; and (4) communi-

cation between superiors and their subordinates and its effect on the

organizational climate. A 52-item questionnaire covering these

categories of communication was used in the study. A sample of 416

was randomly drawn from the Organization Development membership
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section of the American Society for Training and Development. A

return rate of 37.7% was achieved. The results were used to design

a format for interviewing a variety of companies, ranging from

high-technological electronics firms to newpapers. In all, 58

interviews were conducted in 20 cities. The findings revealed:

increasing tendency toward horizontal communication at all levels,

use of small group communication, and employee participation. Frank

suggested there was a need for more communication training programs

and recommended that the academic community should concern itself

with developing "communication-wise" graduates who can help human

resource professionals and management staff facilitate effective

communication.

Hammer (1983) conducted research on first-line supervisor

competencies in Oregon manufacturing industries (including first-line

supervisors, middle management, and non-management workers). The

35-item instrument used was a mail questionnaire based on other

instruments developed by Braun (1979), Barr (1980), and Culbertson

and Thompson (1980). It was evaluated by a jury of experts and

field-tested on a sample not included in the study. A 5-point

Likert-type scale was used to evaluate the competency needs. The

one-way ANOVA yielded no difference in 19 out of 35 competencies.

Thirty-one competencies with factor loadings of +.48 or higher were

generated on an eight (8) factor solution. Communication and

management function competencies were identified as needing most

emphasis. There was more variation between first-line supervisor and

management personnel scores than between any other groups.
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Of the four stages Keaveny (1983) prescribed for establishing

an effective training program (i.e., needs analysis, program

development, maintenance, and evaluation), he considered needs

analysis the most important. Yet, it is often overlooked because

training is usually dictated by what training and development

technique is current and popular. Keaveny cited a recent survey

by the Bureau of National Affairs which concluded that only 11%

of supervisors based training assignments on analysis of employee

needs, and 14% of middle management based selection of training

programs on the person's needs. Keaveny concluded that a thorough

analysis of organizational goals and individual employee's career

needs will help insure a successful training and development

program.

Oppenheimer (1983) advocated a more active participation by

employees in needs assessment and encouraged decentralization of

program initiation, conceptualization, definition, and

interpretation. This recommendation was utilized in a management

needs assessment survey in a large organization with branches at

different locations. It was decided that new managers, not their

bosses, would do their own task assessment. The involvement of

managers, it was believed, would improve their commitment to training

programs. After a review of pertinent literature, a 21-item

questionnaire was developed and field tested on a group of ten

managers and was subsequently revised. The exact size of the sample

for the study was not clearly stated in the report; 46 participants

were referred to as ranking "motivation" quite high. Respondents



22

were asked to: (1) specify the importance of training in each

competency; (2) prioritize five major competencies; (3) include

additional competencies of importance to them; and (4) indicate the

more important topics. Spearman's RHO was used to analyze the data.

Communication, team work, planning and goal setting skills were the

four top rated and ranked competencies. Followup a year later

indicated that the system had adequately assessed training needs of

middle- and upper-level management.

Germany and Von Bergen (1983) endorsed the use of a combination

of methods to assess training needs. The methods used to assess

supervisory management training needs in a 1978 survey were: problem

analysis, guestioning the supervisors themselves, questioning the

supervisors of the trainees, and the use of an advisory committee.

The training department targeted a staff of 40 mid-level managers and

176 first-line supervisors. Managers from the five geographic

regions were appointed to an advisory committee. A 72-item needs

analysis questionnaire was developed after a review of the

literature. Respondents were asked to rank the essence of each task

on a 3-point scale and to rank the frequency of the task on a 4-point

scale. The task force interviewed 93 supervisors and their managers;

all supervisors and managers were sent questionnaires. The return

rate was 82%. Tabulation of the results showed that training in

human relations, finance, planning, and safety were needed. This

combined-method approach was found to be effective and economical.

Goalder (1985) advocated an integrated needs analysis method

(rather than separate organization and staff needs analysis) because
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both areas are often interwoven. Such a needs analysis method was

used in the early 1980's to develop long-term strategies aimed at

helping administrators of the Comprehensive Employment Training Act

(CETA) to improve their performance. A 16-page, 8-stage survey

instrument was administered to two advisory committees. The survey

generated several strategies for problem solving.

Management Training

Most research on management training focuses on skill

development. Lafferty and Colletti (1985) stated that emotional

state affects skill level. They conducted a 3-year development

program for 46 male managers, which confirmed their assertion.

Participants' lifestyle, self-concept and management effectiveness

were diagnosed at the beginning of each year and they were given

feedback throughout the program. Different development was

emphasized each year. Lafferty and Colletti observed gradual

improvement in all of the areas diagnosed. The results of pretest

and posttest data indicated that the managers developed heightened

self-awareness. Their managerial skills also improved. Lafferty and

Colletti concluded that self-concept plays an important role in how

one interprets and relates to the world.

Olivas and Inman (1983) surveyed the professional concerns of

90 directors and managers of training and development in 31 states,

Washington D.C., Canada, the Bahamas, and South Africa. The

questionnaire used consisted of open-ended questions. The expressed

universal concerns were: effective evaluative systems to assess the
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benefits of training, people skills important now and projected to

be crucial in the future, productivity, and cost reduction.

Identified issues of least concern were: leisure time management,

creativity, stress management, and futuristic thinking.

The ASTD Training and Development Competency Study (McLagan,

1983) was conducted to develop a comprehensive training and

development model to be used by professionals in the field. The

study comprised review of over 20 past studies, the use of eight

questionnaires, and interviews by experts in the field of human

resource development. One thousand professionals participated in the

study, which consisted of several phases:

1. Phase one defined the realm of the Training and
Development profession.

2. Phase two determined the major roles for the Training
and Development field.

3. Phase three involved the identification of the key
environmental forces which will influence the field in
the near future.

4. Phase four considered the crucial expectations for the
field.

5. Phase five considered the important competencies for the
field.

6. Phase six involved the development of "behavioral anchors
for competencies."

7. Phase seven dealt with the clustering of roles.

Each phase included the review of appropriate literature, compilation

of necessary items, critique and review by the pre-study team. Final

review and conclusions were done by the study team. This important

study produced several pertinent results:
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1. The Training and Development field was defined.

2. A human resource wheel was developed.

3. A list of 34 forces were identified as potential influences
on the field in the future.

4. Fifteen training roles were identified.

5. A list of 102 training and development products were
determined.

6. A competency model for training and development was
designed.

7. Four role clusters were identified.

8. Outputs and competencies of each role were described.

9. A matrix of competencies and roles was designed for
professionals in the field of training and development.

Napier and Deller (1985) conducted a study to compare two

training methods used with a banking supervisory group. They

randomly assigned 20 operations supervisors to three groups. One

group of supervisors (N = 7) received no training. Another group

(N = 7) received minimal training in the form of information on what

to discuss (content) at interviews. The third group of supervisors

(N = 6) received training on what to discuss (content) at interviews

as well as how to conduct an interview (procedure). Napier and

Deller found that minimal training was worse than no training. The

results of the study showed that tellers who worked under the highly

trained supervisors did better than those under supervisors who had

no training at all. However, those tellers who were supervised by

minimally trained supervisors did worse than those whose supervisors

were not trained at all.
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The primary concern of an ASTD study of financial institutions

conducted by Calvert (1985b) was to develop a survey methodology to

be used in the industry field and to identify the best training

approaches. The study began with a review of the research in

employer-sponsored training, determination of competencies to include

in the survey and the field testing of the instrument with employers.

Eighty-six financial organizations, with a total of one-million

employees, participated in the study. The organizations were in the

categories of: large (10,000+ employees), medium (2,000-3,999

employees), and small (1-999 employees).

Calvert's (1985b) study yielded some important findings:

1. Cost of training. From the data provided, the cost of
training per hour was estimated to be $18.44. However,
the data on cost were not reliable, since about one-quarter
of the respondents considered such information confidential
and excluded it.

2. Percent of training by subject.
. skills training
. teller training
. management development
. sales and customer service
. new employee orientation
. basic skills.
. other training

3. Percent of training by source.

. training departments

. operating departments

. outside sources

. trade associations

. education institutions

26.6%
20.3%
18.6%
10.6%
3.4%
0.9%

19.6%

46.1%
24.4%
12.0%
11.7%
5.8%
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4. Subject/area of training by size of organization.

Subject Large Medium Small

New employee orientation 9% 8% 16%
Job skills training, employment

orientation 46 51 34

Management skills, supervisory
techniques 21 15 16

Marketing, sales, etc. 4 4 13

Human relations, communications
skills, etc. 12 8 11

Occupational health and safety 4 9 8

Basic education, literacy 3 1 1

Other 1 4 1

100% 100% 100%

Future Trends

Hodgetts (1975) predicted that the future will be marked by

advancements in management theory and that the trend toward

professionalism will continue. According to Fulmer (1983), "the role

of training in the management of tomorrow is destined to become even

more significant" (p. 344).

Muczyk et al. (1984) said that rapid technological change will

generate changes in worker consciousness and value systems, bring

about an increase in the number of college-educated workers, and

delay retirement. They further stated that the manager of the future

must be competent, adaptable, and innovative to be able to meet the

challenge of management.

Carnevale and Goldstein (1983) projected that the age 25-44

group will be the fastest growing group in the labor force over the

present decade. There will be marked growth in employment in the



28

"training oriented industries." Consequently, there will be a rapid

increase in training activities.

Odiorne (1983) suggested that due to predicted changes in the

labor force and work force in the 1990's, trainers must direct their

training efforts to meet those needs. Some of the anticipated

changes are:

1. White collar jobs will increase 24%. The high cost of
labor will hasten the replacement of people by automation
and robotics.

2. Old leadership styles will be replaced by more nontradi-
tional styles.

3. The total size of the work force will increase from 98 to
114 million.

4. There will be 47 million job opportunities as a result of
death and retirement.

5. In retail and distribution, there will be more large
companies; small companies will be overtaken by larger
ones.

6. There will be a greater need for professional managers who
can perform varied duties. These and other socio-technical
changes will provide challenge in the training and develop-
ment field.

To improve continuing education in industry, Houle (1980) made

the following recommendations:

1. Professionals should be responsible for their learning.

2. The professionalization process, in its entirety, must be
considered in the goals of professional education.

3. Continuing education must be considered an integral part of
lifelong learning.

4. Continuing education covers all aspects of the professional
life.

5. Planning and administration of continuing education should
be a team effort between the professions.
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6. The process of recredentialling should be systematically
reorganized to clarify the role of continuing education.

Fulmer (1983) recommended that management development be future

oriented to prevent skill/knowledge obsolesence. He further

suggested that managers be adaptable to change and try to project the

future world they expect to manage.

Odiorne (1985) further predicted new trends which will affect

the Human Resource Development field:

1. Management will need to be more sensitive to the environ-
ment (i.e., socio-cultural changes as well as legislative)
in order to be able to anticipate future problems.

2. Management must find effective ways of providing equal
rights to those who have traditionally been denied fair
access to organizational development, namely, women, racial
and other minorities.

3. Quality of work life, namely, the design of physical plant
design, work schedules, and other amenities conducive to
productive work, will be emphasized.

4. Work teams will be used more often to personalize work
arrangements.

5. Strategies for managing managers and other professionals
will be improved.

6. Employees will be treated more as assets to be developed
rather than as an expense to be disposed of when necessary.

7. Managers of management information will be more humanized
while remaining functional.

8. Large organizations will be decentralized. This move will
encourage individual participation in the organizational
decision making. It will also require an increase in
management personnel.

9. Socio-technical systems such as labor-management task
forces, advisory boards, worker and minority representations
on board of directors will be on the rise.
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10. There will be a need for more employee and management
development, namely, training, retraining, and adult
education in the work place. Major firms such as IBM,
General Motors, and Xerox are already developing massive
training efforts to prepare for the anticipated trends.

Bula's (1985) survey of management training needs in Wisconsin

provided a projection for the future of training and development:

1. There will be a significant increase in all levels of
management personnel and development activities.

2. First-line management will focus on competencies which
can be immediately applied to the job; middle management
training will be short- and long-term; upper management
training will concentrate on long-term planning.

Bolt (1985) assessed problems, opportunities, and emerging

trends in management training and development. He surveyed training

coordinators of 20 leading American corporations. The conclusions of

the study indicated that the changing nature of the work force will

continue to create varied management training opportunities. He

proposed training personnel to meet this challenge.

Eurich (1985) suggested a coordination of effort (rather than a'

duplication of services) between the corporate classroom and

educational institutions. The following are some of the projections

she made on the implication of the boom in corporate training for

education:

1. Schools could give students a stronger foundation in the
basic academic skills in mathematics, writing, listening,
speaking, and the sciences.

2. School-industry cooperation must go beyond the vocational
training emphasis it now has. Instructors must make an
effort to examine methods used in the corporate classroom
and to understand the skills high school graduates need to
survive in the world of work.
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Higher education could also play a crucial role:

3. Students must be taught strong writing and oral presenta-
tion skills so that it will not be necessary for corporate
trainers to reteach such skills to college graduates.

4. Curriculum could be modified to include application of
theoretical knowledge.

5. Segments of higher education, such as schools of
engineering, business administration, and research
departments, could collaborate their efforts with the
corporate classroom.

6. Community colleges could improve and expand their practical
vocational course offerings.

Eurich advocates the formation of a "Strategic Council for

Educational Development" to steer educational enhancement and

national policies. The purpose for such a council would be

threefold:

1. to conduct the country's educational needs assessment
from the perspective of lifelong learning;

2. to identify and evaluate educational resources; and

3. to make policy and program recommendations on how resources
could best be utilized to meet the lifelong educational
needs of the United States.

Summary

There is considerable evidence in the literature on the need for

management development in industry. Some discrepancies between

theory and practice have been pointed out. Studies on the expanse of

corporate education (in-house and outside agents) have been

conducted. The necessity for training to be based on extensive needs

assessment, rather than on fads, has been well-documented. The role
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of trainees in developing training programs must not be

underestimated. While some of the future predictions of trends in

corporate training may sound rather idealistic, there is a need for

training and development professionals to keep abreast of rapid

technological changes and for development of programs to meet

subsequent management training needs.
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III. RESEARCH METHODOLOGY

Design of the Study

This study was designed to develop research instrumentation for

the assessment of the continuing education needs of management in

industry. The instrumentation was field tested on first-level and

middle management personnel to determine its effectiveness. The

procedures utilized were as follows:

1. Review of the literature and survey-type instruments.

2. Design and field-test of the instrument.

3. Collection and analysis of data.

4. Utilization of findings to prepare a needs assessment model.

The Research Instrument

The research instrument was a survey-type questionnaire

developed specifically for this study after a review of the

literature and other survey-type instruments. The survey tools

developed by Gunderson (1971), Lindahl (1971), Miller (1971), Brown

(1978), and Stamps (1979) served as the basis for the development of

this instrument. Gunderson, Miller, and Lindahl investigated the

professional competencies needed by community college vocational

instructors. Brown assessed the competencies needed by

nurse-supervisory staff in small general hospitals. Stamps analyzed

the personal finance competencies as identified by the business

community and personal finance teachers.

An American Society of Training and Development (ASTD) study to
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assess the competency needs for the training and development field

(McLagan, 1983), which was discussed in the previous chapter, was

also utilized in the development of the instrument. The ASTD study

produced a comprehensive list of competencies for professionals in

the training and development field.

Dilman's Total Design Method (TDM) of mail and telephone survey

was utilized in the preparation of the instrument. The response rate

to surveys by mail typically is low and the quality of responses

poor. The Total Design Method, accordingly to Dilman (1978, p. 2),

"is nothing more than the identification of each aspect of the survey

process that may affect response quantity or quality and shaping them

in a way that will encourage good response." To obtain the necessary

information for achieving study objectives, Oilman recommended that

three areas of question construction should be given careful

consideration: (1) the kind of information sought, (2) the question

structure, and (3) the actual choice of words. Other aspects of the

questionnaire which can motivate respondents are: clear and concise

instructions, aesthetic appearance of the questionnaire, and careful

placement of different kinds of questions. Dilman cited the average

response rate of 74% achieved for 48 TDM surveys and 80% to 90%

response rates achieved in other studies as evidence of the

effectiveness of the methodology.

A preliminary pool of 50 items was derived from the literature

and used to develop the questionnaire which addressed competency

clusters in oral and written communication, human relations, personal

development, and productivity issues.
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Content Validity

A modified Delphi technique was utilized to ensure the content

validity of the instrument. The Delphi Technique was developed by

the Rand Corporation in the 1950's (Helmer, 1966). Helmer, one of

the originators of the technique, stated that "the Delphi Technique

is a method of systematic solicitation and collation of expert

opinions." He raised some concerns about the procedure: (1) it does

not always yield opinion consensus; (2) consensus of expert opinion,

by itself, is not enough to validate the method; and (3) few studies

have been undertaken to confirm the predictive power of the Delphi

Technique.

According to Turoff and Lindstone (1975), the Delphi Technique

"may be characterized as a method of structuring a group

communication process so that the process is effective in allowing a

group of individuals, as a whole, to deal with a complex probleM"

(p. 3). They suggested that the Delphi Technique provides individual

feedback, anonymity and the assessment of group input and recommended

heterogeneity of Delphi panel members to ensure validity of the

results.

A panel of experts critically reviewed the instrument used in

this study, for content, clarity, format, and comprehensiveness. The

nine panel members were selected from fields concerned with human

resource development in industry: business administration,

education, industrial engineering, industrial psychology, industrial

sociology, and private consulting. Critical comment from the experts

was used to revise the questionnaire, which was then resubmitted to
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the panel for a second review. The number of competency items was

subsequently modified and reduced to 23. The questionnaire contained

minimal demographic data. The original questionnaire and the revised

questionnaire are in Appendix C and Appendix F, respectively. The

panel members are listed in Appendix A.

The next phase in development of the instrument involved field

testing of the questionnaire on a sample not included in the study.

Fifteen graduate students in a Program Development class in the

Post-Secondary Education Department, Oregon State University, were

asked to complete the questionnaire and critique the content,

clarity, and format. The questionnaire was again revised as a result

of this process.

The final revision of the instrument followed its review by the

author's dissertation committee.

Construct Validity

"Construct validity refers to the degree to which scores on

a measure permit inferences about underlying traits.... Construct

validity is usually estimated from patterns of correlations of the

measure in question with other measures" (Anderson, Ball, Murphy

and Associates, 1976). Borg and Gall (1983) described construct

validity as "the extent to which a particular test can be shown to

measure a hypothetical construct."

In this study, factor analysis R-mode was used to determine

clusters of competencies. The most appropriate means of achieving

construct validity is through the factor analysis method (Cattell,
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1978). A factor study helps clarify what an instrument measures.

Kerlinger (1973) suggested that factor analysis is "a method for

determining the number and nature of underlying variables among

larger numbers of measures.... A method for extracting common factor

variances from sets of measures." Kim (1975) described the three

major uses of factor analysis as follows:

a. the exploration of variables to detect new concepts and
possible reduction of data is the exploratory use which is
applied widely in Social Sciences;

b. the testing of specific hypotheses is the confirmatory use,
and as a

c. measuring device--the formation of indices to be used as
variables in later analysis.

Reliability of the Instrument

The two-way analysis of variance was used to determine the

reliability of the instrument and subsequently whether significant

.differences existed among competency mean scores. "Reliability is

the accuracy or precision of a measuring instrument" (Kerlinger,

1973). Borg and Gall (1983) described reliability as the extent to

which a measuring device is consistent and stable over a period of

time.

Hoyt (1941) used the analysis of variance to estimate the

reliability coefficient, which he described as the ratio of the

variance of the "true scores" to that of the obtained scores. To

compute the reliability coefficient, one needs the number of correct

responses to each item and the score for each participant. The

following matrix presents a hypothetical test wherein each item is

scored either one or zero (Hoyt, 1941, p. 154).
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or simply the number of correct responses times the number of

incorrect responses divided by the total number of responses, nk.

This last result can be verified as follows: Let nl equal the number

of correct responses and n2 equal the number of incorrect responses.
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n1(1) n2(0) n1

or

ni + n2 ni + n2

The sum of the squares of the deviations from the mean is

n, ni
n1(1 /

)2
n2(

ni + n2 ni + n2

0)2 =
2 n1n22 + n12n2

or n1n2

(n1 n2)2
n1 + n2

Hoyt used this procedure to test the reliability of a 200-item

instrument administered to 33 students in a botany class in the

College of Pharmacy at the University of Minnesota. The following

data was obtained:

Sum
Source of Variation df of Squares Variances

Total 8249 2002.42533 .24275

Among items 249 593.81927 2.38482

Among individuals 32 82.82933 2.58842

Remainder 7968 1325.77673 .16639

The coefficient of reliability of the test was:

2.58842 .16633 = .936
rtt

2.58842

In their studies of professional education competencies for

community college instructors, Gunderson (1971), Lindahl (1971), and

Miller (1971) used ANOVA to test mean differences. Only one null

hypothesis was rejected in Gunderson's research; three were rejected
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in Lindahl's and Miller's respective studies. The ANOVA indicated

some significant differences in Stamp's (1979) study of personal

finance competencies as identified by the business community and

personal finance instructors.

Dependent Variable

The dependent variable in this study was respondent's score

assigned to each competency indicating the importance of the

competency and the extent to which it is being met. Respondents were

asked to rate the importance of various competencies on a 4-point

Likert-type scale: 0 = Don't know, 1 = Very unimportant, 2 =

Unimportant, 3 = Important, 4 = Very important. The evaluation of

the importance of a competency by itself does not necessarily reveal

the training needs of the respondent. The respondents were also

asked to rate on a 4-point Likert-type scale the extent to which each

competency was being met in their companies: 0 = Don't know, 1 =

Very inadequate, 2 = Inadequate, 3 = Adequate, 4 = Very Adequate. A

copy of the instrument is included in Appendix C.

The Population

The sample for the study was selected from first-line and middle

management personnel of selected companies in the High-Tech industry

in the State of Oregon. Three companies of varying sizes were

utilized in the study.
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Number
Employee Management Included

Company Size Size in Study

A 4000 370 100

B 450 30 30

C 89 11 11

Data Collection

Copies of the mail questionnaires developed for this study were

sent to the training directors of each of the three companies. The

two smaller companies included their entire first-line and middle

management staff, while the larger company randomly selected

participants for the study. The complete questionnaires were

returned to the training directors, who forwardpd them to the

Department of Post-Secondary Education, Oregon State University.

Statistical Analysis

Three statistical analyses in the Statistical Package for the

Social Sciences (Nie et al., 1975) were used to analyze the data:

the two-way analysis of variance, factor analysis (R-mode), and

stepwise discriminant analysis.

Two-Way Analysis of Variance

The mathematical model used was the two-way fixed model ANOVA

design (Courtney, 1982, p. 112):
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Yijk P (1i Bj (Bij 6ijk

where p is an unknown constant;

ai is the fixed effect associated with companies;

is the fixed effect associated with levels of
s' management;

0113 i is the interaction effect for company and levels of
management; and

ij k is a random effect which is normally and independently
distributed with a mean of zero and a variance of 0.

The matrix is as follows:

Analysis of Variance (fixed model)

Degrees
Source of of
Variation Freedom

Sum of Mean
Squares Square F Ratio

Between companies 2 A A/2 MScompanies/MSerror

Between management 1 B B/1 MSmanagement /M Serror

Companies x
management

2 AB
AB/2 MScompanies x management/

Mserror

Within 113 5 C C(113 - 5)

Total 113

The F statistic at the .05 level was utilized to test for

significance among means. The Newman-Keuls Range Test was used to

confirm mean differences, if the null hypothesis was rejected.

Factor Analysis (R-mode)

Factor analysis was used to analyze the data to determine

whether clusters existed among the competencies. The single most

distinctive characteristic of the factor analysis is its capability

for data reduction (Nie et al., 1975). The factor analytic technique
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reduces data to a set of factors which point out underlying patterns

of relationships.

Stepwise Discriminant Analysis

Stepwise discriminant analysis was used to determine the set of

variables which distinguish the groups. The discriminant analysis

technique enables the researcher to observe differences among

individuals and assign them to groups on the basis of information on

the individuals for several variables. The technique has been widely

used in different settings. W. R. Klecka used it in 1973 to

determine legislative functions and C. O. Klecka in 1974 to research

sex-role stereotypes in children (Klecka, 1980). Klecka (1980)

suggested that the stepwise procedure efficiently locates the best

set of discriminating variables. Toby (1984), in his study to

determine the factors which influenced the selection of Vocational

Teacher Education by undergraduates at Oregon State University, used

discriminant analysis to identify factors which differentiated the

groups.

The Hypotheses

Hypothesis 1: There is no significant difference among the

three high-tech companies with regard to the continuing education

needs of the two levels of management.

H1: PA PB
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Hypothesis 2: There is no significant difference between the

continuing education needs of first-line and middle management.

H2: Pi = P2

Hypothesis 3: There is no significant interaction effect

between company and levels of management.

Summary

The purpose of the study was to develop methodology for the

assessment of the continuing education needs of management in

industry. The 23-item competency questionnaire developed and

field-tested was administered to 113 first-line and middle management

personnel in three High-Tech companies in the State of Oregon.

The hypotheses were tested using a two-way analysis of variance.

Other statistical analyses used were: factor analysis (R-mode) to

determine clusters of competencies, and discriminant analysis to

differentiate the groupings of respondents.
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IV. PRESENTATION OF THE FINDINGS

The purpose of the study was to develop a methodology for the

assessment of the development needs of management in industry. The

instrumentation was field tested on first-level and middle management

personnel with the intent of examining its effectiveness. No attempt

was made to generalize the findings to other companies.

Analysis of the data for the study is presented in four

sections. The first outlines demographic analysis of the

respondents. The second section describes the results of the two-way

analysis of variance on the subsections of the "importance of

competencies" and "the extent to which the needs are being met." The

third section presents the results of the R-mode factor analysis on

the "importance of competency" and "the extent to which needs are

being met." The last section describes the results of the stepwise

discriminant analysis of the data.

Demography of the Sample

The sample for the study was selected from first-line and middle

management personnel in three selected High-Tech companies in Oregon.

Two companies included their entire first-line and middle management

personnel while the third randomly selected subjects for the study.

The sample by company size and return rate are displayed in Table I.

On the whole, the return rate represented 80 percent of the sample.

Returns from each company accounted for 67.3, 23 and 9.7 percent,

respectively, of the total returns. Table 2 presents the frequency

distribution of the sample by company.
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Table 1. Sample by company size and return rate.

Number of Number of Number Number Percent
Company Employees Managers Sampled Returned Returned

A
B

C

4000 370 100 76 76
450 30 30 26 87
89 11 11 11 100

Table 2. Sample by company.

Absolute Adjusted Cumulative
Company Frequency Frequency Frequency

(%1 (%)

A

B

C

Total

76 67.3 67.3
26 23.0 90.3
11 9.7 100.0

113 100.0

The sample consisted of 57 first-level managers (50.4 percent of

the sample) and 56 middle managers including 4 training coordinators

(49.6 percent of the sample). Table 3 shows the frequency

distribution by level of management.

Table 3. Sample by level of management.

Level
Absolute
Frequency

Adjusted
Frequency

(%)

Cumulative
Frequency

(%)

First-line 57 50.4 52.2
Middle 56* 49.6 100.0

Total 113 100.0

*Included 4 training coordinators
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Data were incomplete for the sample by gender as two respondents

did not indicate their gender. For the remaining 111 respondents,

78.4 percent were males and 21.6 percent were females (Table 4).

Table 4. Sample by gender.

Absolute Adjusted Cumulative
Gender Frequency Frequency Frequency

(%) (%)

M 87 78.4 78.4
F 24 21.6 100.0

Total 111* 100.0

*Data missing for two respondents

Table 5 presents the breakdown of the sample by age: 13.3

percent were under the age of 30 years; 54 percent were from the ages

of 30 to 39; 28.3 percent were from the ages of 40 to 49; and 4.4

percent were from the ages of 50 to 59.

were over 59.

Table 5. Sample by age.

No respondents in this study

Age
Absolute
Frequency

Adjusted
Frequency

Cumulative
Frequency

(%) (%)

Under 30 15 13.3 13.3
30-39 61 54.0 67.3
40-49 32 28.3 95.6
50-59 5 4.4 100.0
60+

Total 113 100.0
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The educational level of respondents included: 37 percent

baccalaureate degree; 27.4 percent master's degree; 15.9 percent some

college; 8.8 percent associate degree; 5.3 percent doctorate degree;

2.7 percent high school diploma; and .9 percent general education

certificate (GED). The remaining 1.8 percent were in the "other"

category. Data related to the highest level of education completed

by respondents are presented in Table 6.

Table 6. Sample by education.

Education
Absolute
Frequency

Adjusted
Frequency

(%)

Cumulative
Frequency

(%)

GED 1 .9 .9

HS grad 3 2.7 3.5
Some college 18 15.9 19.5
Associate degree 10 8.8 28.3
BA/BA 42 37.0 65.5
Master's degree 31 27.4 92.9
Doctorate degree 6 5.3 98.2
Other 2 1.8 100.0

Total 113 100.0

Results of the Two-Way Analysis of Variance

A two-part 22-item questionnaire with Likert-type scale was used

in the study. Respondents rated 23 competencies, first in terms of

their importance to respondents' work: 0 = Don't know, 1 = Very

unimportant, 2 = Unimportant, 3 = Important, 4 = Very important.

Secondly, the respondents evaluated the extent to which the needs

were being met in their organizations: 0 = Don't know, 1 = Very
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inadequate, 2 = Inadequate, 3 = Adequate, 4 = Very adequate.

The F statistic at the .05 level of significance was used to

compare means of competencies in both the "importance of competency"

and the "extent to which needs are being met" categories. A total of

138 F tests were computed, 23 for each of the six hypotheses. Of

these, 36 were rejected at the .05 level of significance (27 in the

"importance of competency" category and 9 in the "extent to which

needs are being met" category. Subjecting the data to the

Newman-Keuls multiple range test, significant differences were found

to exist. The multiple comparison found no significant difference in

5 of the 36 rejected F tests. The results of the two-way ANOVA and

the Newman-Keuls multiple comparison procedure are presented in

Appendix E.

Findings for the Hypotheses: "Importance of Competency"

H1: There is no significant difference in the scores for

"importance of competency" for the three companies.

H1: PA = PB = Pc

The computed P value was equal to or greater than the critical

value of .05 for 10 competencies and less than .05 for 13 competen-

cies. Thus, the null hypothesis was retained for 10 competencies

and rejected for 13 competencies. The competencies for which the

null hypothesis was rejected are: written communication skills,

public speaking skills, basic mathematics skills, computer literacy,

human relations skills, listening skills, leadership skills, coun-

seling skills, industry understanding, productivity monitoring,



50

employee evaluation skills, cost-effective planning skills, and

stress management skills (items 1, 2, 3, 4, 5, 6, 7, 13, 16, 17, 18,

20, and 21, respectively). The null hypothesis was also rejected

for item 19 (program planning skills) but the multiple comparison

test found no significant difference for that item 19.

Results of the two-way ANOVA tests on the "importance of

competency" for the first hypothesis are presented in Table 7.

Discussion. From the aggregate means of the total sample,

employee skills ranked first in the "importance of competency"

category. Competencies relating to interpersonal communication

skills were among the top five ranked competencies. Competencies

related to legal issues, cross cultural communication, and adult

learning theory received the lowest rankings. (See Table 8.)

Generally, Company A tended to give competencies higher ratings

than did Company B or C. Company C often had the lowest mean

scores for the competencies for which the null hypothesis was

rejected. All three companies ranked employee evaluation skills,

listening skills, and leadership skills highly, although their mean

scores varied. There were several other variations in mean scores

and rankings, as shown in Table 9.



Table 7. Results of the two-way ANOVA for "importance of competency": Hypothesis 1.

Item
Number Title of Competency

Mean Computed
F P DecisionCompany A

N =76
Company B
N =26

Company C
N =11

1 Written communication skills 3.7368 3.2692 3.4545 10.354 .001 Reject
2 Public speaking skills 3.5921 2.8462 3.1818 17.476 .001 Reject

3 Basic math skills 3.2026 2.5769 3.0909 10.540 .001 Reject
4 Computer literacy 3.3200 2.7692 3.1818 6.164 .003 Reject
5 Human relations skills 3.8158 3.5769 3.3636 9.148 .001 Reject
6 Listening skills 3.8400 3.5385 3.3636 10.788 .001 Reject
7 Leadership skills 3.7467 3.4615 3.3636 7.453 .001 Reject
8 Cross cultural communications skills 2.9867 2.9165 2.4545 2.695 .072 Retain
9 Sensitivity to the handicapped 2.7000 2.6923 2.4545 .311 .733 Retain
10 Age equity practices 2.9863 2.7308 2.6000 1.817 .168 Retain

11 Sex equity practices 3.1918 2.8846 2.9000 12.067 .132 Retain
12 Conflict management skills 3.6579 3.5769 3.1818 2.861 .062 Retain

13 Counseling skills 3.3421 3.0385 2.6364 8.035 .001 Reject
.14 Knowledge of adult learning theory 2.8286 2.6154 2.4000 1.498 .228 Retain
15 Knowledge of productivity issues 3.3816 3.1538 3.1000 2.589 .080 Retain
16 Industry understanding 3.5600 2.8846 3.0909 10.863 .001 Reject
17 Productivity monitoring 3.4211 3.8464 3.4545 6.364 .002 Reject
18 Employee evaluation skills 3.7500 3.9615 3.5455 4.993 .008 Reject
19 Program planning skills 3.5600 3.0000 3.3636 5.316 .006 Reject*
20 Cost-effective planning skills 3.4211 3.1154 3.0000 3.120 .048 Reject
21 Stress management skills 3.3600 2.8077 3.2727 6.125 .003 Reject
22 Time management skills 3.4737 3.1923 3.2727 2.596 .079 Retain
23 Occupational health & safety practices 3.1892 3.0769 3.9091 .489 .615 Retain

Note: 4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

* Multiple comparison procedure found no significant difference



Table 8. Order of importance of competencies: Total sample
population.

52

Mean Item
Ranking Number Title of Competency Mean SD

1 18 Employee evaluation skills 3.7857 .5026
2 6 Listening skills 3.7245 .5133
3 5 Human relations skills 3.7143 .5177
4 7 Leadership skills 3.6633 .5362
5 12 Conflict management skills 3.5918 .6395
6 1 Written communication skills 3.5612 .5574
7 17 Productivity monitoring 3.5306 .6127
8 19 Program planning skills 3.4082 .6862
9.5 2 Public speaking skills 3.3878 .6522
9.5 20 Cost-effective planning skills 3.3878 .6679

11 22 Time management skills 3.3776 .6179
12 16 Industry understanding 3.3673 .7091
13 15 Knowledge of productivity issues 3.2959 .6613
14 21 Stress management 3.2245 .6506
15 13 Counseling skills 3.2041 .6252
16.5 4 Computer literacy 3.1429 .7035
16.5 23 Occupational health & safety practices 3.1429 .7995
18 3 Basic math skills 3.0918 .7334
19 11 Sex equity practices 3.0714 .6773
20 8 Cross cultural communications skills 2.9286 .7215
21 10 Age equity practices 2.8776 .6926
22 14 Knowledge of adult learning theory 2.7347 .7258
23 9 Sensitivity to the handicapped 2.6429 .7496

Note: 4 = Very important
3 = Important
2 = Unimportant

1 = Very unimportant
0 = Don't know



Table 9. Comparison of mean scores and rankings of competencies with rejected null hypothesis:
Hypothesis 1 -- importance of competencies.

Item Company A Company B Company C
Number Titl,e of Competency Mean Rank Mean Rank Mean Rank

1 Written communication skills 3.7368 5 3.2692 7 3.4545 2.5
2 Public speaking skills 3.5921 7 2.8462 17 3.1818 10.33
3 Basic math skills 3.2026 17 2.5769 23 3.0909 14.5
4 Computer literacy 3.3200 16 2.7692 19 3.1818 10.33
5 Human relations skills 3.8158 2 3.5769 3.5 3.3636 4.25
6 Listening skills 3.8400 1 3.5385 5 3.3636 4.25
7 Leadership skills 3.7467 4 3.4615 6 3.3636 4.25

13 Counseling skills 3.3421 15 3.0385 12 2.6364 19
16 Industry understanding 3.5600 8.5 2.8846 5.5 3.0909 14.5
17 Productivity monitoring 3.4211 11.5 3.8464 2 3.4545 2.5
18 Employee evaluation skills 3.7500 3 3.9615 1 3.5455 1

20 Cost-effective planning skills 3.4211 10 3.1154 10 3.0000 16
21 Stress management skills 3.3600 14 2.8077 18 3.2727 17

Note: 4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know
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H2: There is no significant difference in scores for the

"importance of competency" for first-line and middle

managment personnel.

H2: 111 =u2

The F statistic was employed to test all means for first-line and

middle management personnel. Of the 23 F tests performed, five had P

levels of less than .05 and, consequently, they were rejected. The

null hypothesis was retained for the other 18 competencies. The five

competencies for which the null hypothesis was rejected were:

written communication skills, human relation skills, listening

skills, leadership skills, and cost-effective planning skills (items

1, 5, 6, 7, and 20, respectively).

Table 10 presents the results of the two-way ANOVA on the

"importance of competency" for the second hypothesis.

Discussion. Although there was some variation in the compe-*

tency means, the mean rankings were similar for the two levels of

management. Both first-line and middle management personnel

reflected findings for the total population. They rated competen-

cies related to interpersonal communication skills and technical

communication skills highly. Productivity related competencies were

ranked medium to high, while competencies on legal issues and adult

learning theory were not considered as important as the others.

The two groups ranked the competencies which showed significant

differences (written communication skills, human relation skills,

listening skills, leadership skills, and cost-effective planning

skills) all in the top seven except for one, cost-effective



Table 10. Results of the two-way ANOVA for management levels: Hypothesis 2
of competencies.

importance

Item Mean Computed
Number Title of Competency Level 1 Level 2 F P Decision

N = 57 N = 56

1 Written communication skills 3.6271 3.5741 4.822 .030 Reject
2 Public speaking skills 3.3220 3.4444 .605 .439 Retain
3 Basic math skills 3.1017 3.1296 1.290 .259 Retain
4 Computer literacy 3.2069 3.1481 1.983 .162 Retain
5 Human relations skills 3.7288 3.7037 7.349 .008 Reject
6 Listening skills 3.7069 3.7407 6.195 .014 Reject
7 Leadership skills 3.6379 3.6481 6.048 .016 Reject
8 Cross cultural communications skills 2.8966 2.9630 .006 .937 Retain
9 Sensitivity to the handicapped 2.6852 2.6604 .324 .571 Retain

10 Age equity practices 2.8966 2.8806 .028 .867 Retain
11 Sex equity practices 3.0526 3.1346 .112 .738 Retain
12 Conflict management skills 3.5424 3.6481 .179 .674 Retain
13 Counseling skills 3.1695 3.2407 .441 .508 Retain
14 Knowledge of adult learning theory 2.7776 2.6923 .135 .714 Retain
15 Knowledge of productivity issues 3.2414 3.3704 .560 .456 Retain
16 Industry understanding 3.2373 3.4906 .267 .607 Retain
17 Productivity monitoring 3.5254 3.5185 .397 .530 Retain
18 Employee evaluation skills 3.7966 3.7593 2.682 .104 Retain
19 Program planning skills 3.3276 3.5000 .232 .631 Retain
20 Cost-effective planning skills 3.1930 3.5556 4.128 .045 Reject
21 Stress management skills 3.2414 3.2037 .449 .504 Retain
22 Time management skills 3.4068 3.3704 1.393 .241 Retain
23 Occupational health and safety practices 3.1228 3.1481 .040 .843 Retain

Note: 4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know
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planning skills, which was ranked 15th by first-line managers and

7th by middle managers.

H3: There is no interaction effect between companies and

levels.

The F statistic was used to examine interaction effects. Eight

of the 23 competencies had computed P values of less than .05. The

null hypothesis was rejected for the eight competencies. The

remaining 15 competencies had P values equal to or greater than .05;

the null hypothesis was retained for them. Table 11 presents two-way

ANOVA results for the interaction effect.

Discussion. The interaction between the two independent

variables, company and management level, was statistically

significant for eight competencies: human relations skills,

listening skills, leadership skills, productivity issues, program

planning skills, cost-effective skills, and time management skills

(items 5, 6, 7, 15, 16, 19, 20, and 22, respectively). The multiple

comparison procedure found no significant difference for items 19 and

22. Table 11 presents these results.

Findings for the Hypotheses: "Extent to Which Needs
Are Being Met"

H1: There is no significant difference in the scores on the

"extent to which needs are being met" for the three

companies.

H1: PA = uB =



Table 11. Results of the ANOVA for interaction effect:
of competencies.

Hypothesis 3 -- importance

Item
Number Title of Competency

Mean
Square

Computed
F P Decision

1 Written communication skills .228 1.127 .328 Retain
2 Public speaking skills .118 .381 .684 Retain
3 Basic math skills .334 .771 .465 Retain
4 Computer literacy .616 1.464 .236

Retain
5 Human relations skills .889 3.925 .023 Reject
6 Listening skills .987 4.545 .014 Reject
7 Leadership skills .998 3.911 .023 Reject
8 Cross cultural communications skills .185 .374 .689 Reject
9 Sensitivity to the handicapped .595 1.079 .344 Retain
10 Age equity practices .339 .704 .497 Retain
11 Sex equity practices .565 1.219 .300 Retain
12 Conflict management skills .254 .670 .514 Retain
13 Counseling skills .230 .645 .527 Retain
14 Knowledge of adult learning theory .966 1.862 .161 Retain
15 Knowledge of productivity issues 2.471 6.695 .002

Reject
16 Industry understanding 2.445 7.048 .001 Reject
17 Productivity monitoring .600 1.818 .167 Retain
18 Employee evaluation skills .631 2.737 .069 Retain
19 Program planning skills 2.382 6.622 .002 Reject*
20 Cost-effective planning skills 1.438 3.923 .023 Reject
21 Stress management skills .643 1.718 .184 Retain
22 Time management skills 1.468 4.368 .015 Reject*
23 Occupational health and safety practices .062 .098 .907 Retain

*Multiple comparison procedure found no significant difference.
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The P values for six competencies were less than .05 and thus

were rejected. The remaining 19 competencies had P values equal to

or greater than .05 and were retained. The competencies for which

the null hypothesis was rejected were: written communication skills,

conflict management skills, productivity monitoring, employee

evaluation skills, program planning skills, and occupational health

and safety practices (items 1, 12, 17, 18, 19, 23, respectively).

Table 12 presents the two-way ANOVA results for the first hypothesis

in the "extent to which needs are being met" category.

Discussion. Aggregate means of the total sample indicate that

competencies related to legal issues were ranked among the top seven

in the "extent to which needs are being met" category, in contrast

to their rankings in the "importance of competency" category. On

the other hand, the competencies related to interpersonal communica-

tion skills were ranked among the bottom lot in the "extent to which

needs are being met" category, while they were placed at the top of

the scale in the "importance of competency" category.

Table 13 presents the mean ranking of the "extent to which needs

are being met." The mean rankings of the competencies for which the

null hypothesis was rejected indicate that the three companies placed

different emphasis on areas of management development. Written

communication was ranked 4 and 3.5 by Company B and C, respectively,

and 18 by Company A. Conflict management was ranked 7 by Company A,

21 by Company B, and 18.33 by Company C. Productivity monitoring was

ranked 10 by Company A, 23 by Company B, and 9.25 by Company C. The

most conspicuous difference appeared in employee evaluation skills.



Table 12. Results of the two-way ANOVA for "extent to which needs are being met": Hypothesis 1.

Item
Number Title of Competency

Mean Computed
F P DecisionCompany A

N = 76
Company B

N = 26
Company C

N = 11

1 Written.communication skills 2.4932 2.8846 3.0909 5.581 .005 Reject
2 Public speaking skills 2.6486 3.0000 2.5455 2.820 .064 Retain
3 Basic math skills 2.9577 3.0000 3.6000 1.226 .298 Retain
4 Computer literacy 2.7733 2.8462 3.0909 .722 .488 Retain
5 Human relations skills 2.7432 2.6154 2.5455 .841 .434 Retain
6 Listening skills 2.3108 2.6538 2.3636 2.942 .057 Retain
7 Leadership skills 2.5946 2.6923 2.5455 .715 .492 Retain
8 Cross cultural communications skills 2.5147 2.5600 2.9000 .646 .526 Retain
9 Sensitivity to the handicapped 2.7500 2.8750 2.8000 .333 .718 Retain
10 Age equity practices 2.8056 2.8400 3.1111 1.231 .296 Retain
11 Sex equity practices 3.0137 2.8800 2.8889 .536 .587 Retain
12 Conflict management skills 2.7867 2.3200 2.2727 5.017 .008 Reject
13 Counseling skills 2.3973 2.5600 2.2727 1.156 .319 Retain
14 Knowledge of adult learning theory 2.3226 2.3600 2.3750 .079 .924 Retain
15 Knowledge of productivity issues 2.5333 2.6800 2.3000 .965 .385 Retain
16 Industry understanding 2.9189 2.9231 2.4545 1.251 .291 Retain
17 Productivity monitoring 2.7467 2.0769 2.5455 9.811 .001 Reject
18 Employee evaluation skills 3.0667 2.1538 2.7000 14.329 .001 Reject
19 Program planning skills 2.7432 2.5000 2.1818 4.768 .010 Reject
20 Cost-effective planning skills 2.4324 2.5000 1.8889 1.303 .276 Retain
21 Stress management skills 2.1549 2.4800 1.9091 1.542 .219 Retain
22 Time management skills 2.5541 2.4615 2.2727 .780 .461 Retain
23 Occupational health & safety practices 3.0441 2.8800 2.5455 5.017 .008 Reject

Note: 4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know
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Table 13. Order of extent to which needs are being met in organi-
zations: Total sample population.

Mean
Ranking

Item
Number Title of Competency Mean SD

1 3 Basic math skills 3.0789 .6058
2 23 Occupational health & safety practices 2.9868 .6428
3 11 Sex equity practices 2.9737 .5410
4 16 Industry understanding 2.9079 .6149
5 10 Age equity practices 2.8816 .5880
6 9 Sensitivity to the handicapped 2.8553 .5820
7 4 Computer literacy 2.8158 .6263
8.25 1 Written communication skills 2.6711 .6406
8.25 2 Public speaking skills 2.6711 .6194
8.25 5 Human relations skills 2.6711 .5975
8.25 18 Employee evaluation skills 2.6711 .8546

12 19 Program planning skills 2.6316 .6702
13 8 Cross cultural communications skills 2.6053 .6127

14.5 15 Knowledge of productivity issues 2.5789 .6585
14.5 7 Leadership skills 2.5789 .6785
16 12 Conflict management skills 2.5658 .7181
17 17 Productivity monitoring 2.5135 .7023
18 20 Cost-effective planning skills 2.4737 .7019
19 22 Time management skills 2.4605 .6417
20 6 Listening skills 2.4342 .6395
21 13 Counseling skills 2.4211 .6380
22 14 Knowledge of adult learning theory 2.4029 .5928
23 21 Stress management 2.2632 .7549

Note: 4 = Very adequate
3 = Adequate
2 = Inadequate
1 = Very inadequate
0 = Don't know
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Company A gave it top rank; Company B ranked it 22, and Company C

ranked it 8. Program planning skills was ranked 11.5 by Company A,

16.5 by Company B, and 21 by Company C. Occupational health and

safety practices was ranked 2 by Company A, 5.5 by Company B, and 9.25

by Company C. (See Table 14.)

H2: There is no significant difference in the scores on

the "extent to which needs are being met" for first-line

and middle management levels.

H2: pi = P2

Only one competency (item 23, Occupational health and safety

practices) had a P level of less than .05 and was rejected by the null

hypothesis. All of the other 20 competencies had P values equal to or

greater than .05 and were retained. The first-line managers ranked

occupational health and safety practices at the top of the list in the

"extent to which needs are being met" category (an aggregate mean of

3.0566). Middle managers ranked it 5 (aggregate mean of 2.8432).

Table 15 presents the two-way ANOVA results for the "extent to which

needs are being met" category, by management level.

H3: There is no interaction effect between companies and

levels.

The F statistic was used to examine the interaction effects in

companies and levels. Of the 23 F tests performed, two yielded P

values of less than .05. The two competencies for which the null

hypothesis was rejected are: human relations skills (item 5) and

leadership skills (item 7). The multiple comparison procedure,



Table 14. Comparison of mean scores and ranking for comptencies with rejected null hypothesis:
Hypothesis 1 extent to which needs were being met.

Company A Company B Company C
Item Title of Competency Mean Rank Mean Rank Mean Rank

1 Written communication skills 2.4932 8 2.8846 4 3.0909 3.5
12 Conflict management skills 2.7867 7 2.3200 21 2.2727 18.33
17 Productivity monitoring 2.7467 10 2.0769 23 2.5455 9.25
18 Employee evaluation skills 3.0667 1 2.1538 22 2.7000 8
19 Program planning skills 2.7432 11.5 2.5000 16.5 2.1818 21
23 Occupational health and safety practices 2.0441 2 2.8800 5.5 2.5455 9.25

Note: 4 = Very adequate
3 = Adequate
2 = Inadequate
1 = Very inadequate
0 = Don't know



Table 15. Results of the two-way ANOVA for management levels: Hypothesis 2 --
needs were being met.

extent to which

Item Mean Computed
Number Title of Competency Level 1 Level 2 F P Decision

N = 57 N = 56

1 Written communication skills 2.6667 2.6226 .173 .678 Retain
2 Public speaking skills 2.7895 2.6481 .204 .653 Retain
3 Basic math skills 3.0000 3.0612 .327 .569 Retain
4 Computer literacy 2.8793 2.7593 .019 .889 Retain

5 Human relations skills 2.7069 2.6793 .004 .950 Retain
6 Listening skills 2.4386 2.3519 .068 .794 Retain
7 Leadership skills 2.7193 2.5000 .227 .635 Retain
8 Cross cultural communications skills 2.5192 2.6079 .088 .768 Retain
9 Sensitivity to the handicapped 2.8542 2.7200 1.565 .214 Retain
10 Age equity practices 2.8545 2.8236 .611 .436 Retain
11 Sex equity practices 3.0182 2.9231 .013 .910 Retain

12 Conflict management skills 2.5789 2.6852 .204 .652 Retain

13 Counseling skills 2.4107 2.4340 .132 .717 Retain
14 Knowledge of adult learning theory 2.3200 2.3555 .320 .573 Retain
15 Knowledge of productivity issues 2.5893 2.8491 1.205 .275 Retain
16 Industry understanding 2.8966 2.8491 .006 .938 Retain
17 Productivity monitoring 2.6207 2.5185 1.946 .116 Retain
18 Employee evaluation skills 2.7544 2.8889 .065 .799 Retain
19 Program planning skills 2.6842 2.5741 1.938 .167 Retain
20 Cost-effective planning skills 2.4182 2.3889 .379 .539 Retain
21 Stress management skills 2.3393 2.0588 1.610 .207 Retain
22 Time management skills 2.5172 2.4906 .156 .693 Retain
23 Occupational health and safety practices 3.0566 2.8432 7.393 .008 Reject

Note: 4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



64

however, did not find any significant differences for these two

competencies. Table 16 presents the two-way ANOVA results for the

interaction effect.

Results of the Mean Rankings: "Importance of Competency"
and "Extent to Which Reeds Are Being Met"

The competencies were rank-ordered, according to their mean

scores, from 1 to 23 in both the "importance of competency" and the

"extent to which needs are being met" categories.

On the whole, the means for the "importance of competency" were

significantly higher than the means for "extent to which needs are

being met." As noted previously, an important finding is that

inconsistencies existed among the mean rankings of the "importance of

competency" and those of the "extent to which needs are being met."

For example, all of the competencies related to legal issues (items 9,

10, 11, 23) were ranked low on "importance of competency" but high on

the "extent to which needs are being met." On the other hand,

listening skills (item 7) was ranked high on "importance of

competency" but low on "extent to which the needs are being met."

Employee evaluation skills was ranked high by all groups in both

"importance of competency" and "extent to which needs are being meet"

categories. All groups ranked computer literacy lower in the

"importance of competency" category and higher in the needs in the

"extent to which needs are being met" category. Mean rankings for

competencies directly related to productivity were moderate to high

and varied slightlyin both categories.



Table 16. Results of the two-way ANOVA for interaction effect: Hypothesis 3 --
which needs were being met.

extent to

Item
Number Title of Competency

Mean
Square

Computed
F P Decision

1 Written communication skills .280 .593 .555 Retain
2 Public speaking skills .291 .558 .574 Retain
3 Basic math skills .679 1.494 .229 Retain
4 Computer literacy .341 .715 .491 Retain
5 Human relations skills 1.376 3.798 .026 Reject*
6 Listening skills .431 .954 .389 Retain
7 Leadership skills 1.589 3.501 .034 Reject*
8 Cross cultural communications skills .411 1.150 .321 Retain
9 Sensitivity to the handicapped .363 .739 .480 Retain

10 Age equity practices .232 .514 .600 Retain
11 Sex equity practices .143 .381 .684 Retain
12 Conflict management skills .288 .663 .517 Retain
13 Counseling skills .206 .449 .640 Retain
14 Knowledge of adult learning theory .258 .566 .570 Retain
15 Knowledge of productivity issues .284 .514 .600 Retain
16 Industry understanding .230 .452 .638 Retain
17 Productivity monitoring .012 .026 .974 Retain
18 Employee evaluation skills .322 .589 .556 Retain
19 Program planning skills .084 .187 .830 Retain
20 Cost-effective planning skills .574 1.014 .366 Retain
21 Stress management skills .025 .033 .967 Retain
22 Time management skills .207 .399 .672 Retain
23 Occupational health and safety practices .973 1.908 .154 Retain

*Multiple comparison procedure found no significant difference.
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Knowledge of adult learning theory was consistently ranked at the

bottom of the scale for all groups, in both "importance of

competency" and "extent to which needs are being met" categories.

Tables 17, 18, and 19 present comparisons of mean rankings of the

competencies for the total sample population and the two leve-k of

management. The comparisons of mean rankings for the individual

companies (total sample, first-line and middle management) are

included in Appendix D.

Results of Factor Analysis

The R-mode factor analysis methodology was used to determine

clusters among the 23 competencies in the study, for both the

importance of the competency and the extent to which it was being

met. Fruchter (1954, p. 151) recommended the following classifi-

cations of factor loadings, with the caution that they are arbitrary

and may vary depending on the number of variables and the kind of

classification used:

Loading of .7 or above
.5 to .7
.3 to .5
.2 to .3
.2 or less

- very high
- high
- moderate
- low
- insignificant

Competencies were assigned to factors where their highest

factor loadings occurred. Competencies with factor loadings of +.39

or higher were included in the respective factors; competencies

with factor loadings less than +.39 were considered spurious and,

consequently, excluded from the factor. Competencies whose factor



Table 17. Comparison of mean rankings of the importance of competencies and extent to which such
needs are being met in the organizations: Total sample population.

Extent to Which
Item Importance of Competency Need Is Being Met
Number Title of Competency Rank Mean SD Rank Mean SD

1 Written communication skills 6 3.5612 .5574 8.25 2.6711 .6406
2 Public speaking skills 9.5 3.3878 .6522 8.25 2.6711 .6194
3 Basic math skills 18 3.0918 .7334 1 3.0789 .6058
4 Computer literacy 16.5 3.1429 .7035 7 2.8158 .6263
5 Human relations skills 3 3.7143 .5177 8.25 2.6711 .5975
6 Listening skills 2 3.7245 .5133 20 2.4342 .6395
7 Leadership skills 4 3.6633 .5362 14.5 2.5789 .6785
8 Cross cultural communications skills 20 2.9286 .7215 13 2.6053 .6127
9 Sensitivity to the handicapped 23 2.6429 .7496 6 2.8553 .5820
10 Age equity practices 21 2.8776 .6926 5 2.8816 .5880
11 Sex equity practices 19 3.0714 .6773 3 2.9737 .5410
12 Conflict management skills 5 3.5918 .6395 16 2.5658 .7181
13 Counseling skills 15 3.2041 .6252 21 2.4211 .6380
14 Knowledge of adult learning theory 22 2.7347 .7258 22 2.4079 .5928
15 Knowledge of productivity issues 13 3.2959 .6613 14.5 2.5789 .6585
16 Industry understanding 12 3.3673 .7091 4 2.9079 .6149
17 Productivity monitoring 7 3.5306 .6127 17 2.5135 .7023
18 Employee evaluation skills 1 3.7857 .5026 8.25 2.6711 .8546
19 Program planning skills 8 3.4082 .6862 12 2.6316 .6702
20 Cost-effective planning skills 9.5 3.3878 .6679 18 2.4737 .7019
21 Stress management skills 14 3.2245 .6506 23 2.2632 .7549
22 Time management skills 11 3.3776 .6179 19 2.4605 .7549
23 Occupational health & safety practices 16.5 3.1429 .7995 2 2.9868 .6428

a
4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 18. Comparison of mean rankings of the importance of competencies and extent to which such
needs are being met in the organizations: Total sample population middle management.

Item
Number Title of Competency

Importance of Competency
Extent to Which
Need Is Being Met

Rank Mean SD Rank Mean SD

1 Written communication skills 6 3.5741 .6066 12 2.6226 .6726
2 Public speaking skills 11 3.4444 .5771 11 2.6481 .7796
3 Basic math skills 19 3.1296 .7733 1 3.0612 .6267
4 Computer literacy 16.5 3.1481 .7079 7 2.7593 .6130
5 Human relations skills 3 3.7037 .5434 10 2.6793 .6188
6 Listening skills 2 3.7407 .5305 22 2.3519 .7070
7 Leadership skills 4.5 3.6481 .5577 16.5 2.5000 .7516
8 Cross cultural communications skills 20 2.9630 .6447 13 2.6079 .5083
9 Sensitivity to the handicapped 23 2.6604 .6453 8 2.7200 .7408
10 Age equity practices 20 2.8806 .6470 6 2.8236 .7435
11 Sex equity practices 18 3.1346 .6877 2 2.9231 .6896
12 Conflict management skills 4.5 3.6481 .6215 9 2.6852 .7307
13 Counseling skills 14 3.2407 .6429 19 2.4340 .7181
14 Knowledge of adult learning theory 22 2.6923 .6839 21 2.3555 .6797
15 Knowledge of productivity issues 12.5 3.3704 .6843 16.5 2.8491 .7973
16 Industry understanding 10 3.4906 .6376 4 2.8491 .7973
17 Productivity monitoring 8 3.5185 .6414 15 2.5185 .8417
18 Employee evaluation skills 1 3.7593 .5844 3 2.8889 .8857
19 Program planning skills 9 3.5000 .6695 14 2.5741 .7404
20 Cost-effective planning skills 7 3.5556 .6349 20 2.3889 .7996
21 Stress management skills 14 3.2037 .6575 23 2.0588 .7679
22 Time management skills 12.5 3.3704 .5859 18 2.4906 .7436
23 Occupational health & safety practices 16.5 3.1481 .7585 5 2.8432 .8424

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 19. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Total sample population -- first-line
supervisors.

Extent to Which
Item Importance of Competency Need Is Being Met
Number Title of Competency Rank Mean SD Rank Mean SD

1 Written communication skills 5 3.6271 .4877 13 2.6667 .7400
2 Public speaking skills 10 3.3220 .6808 8 2.7895 .6745
3 Basic math skills 18 3.1017 .6616 3 3.0000 .7559
4 Computer literacy 14 3.2069 .6691 5 2.8793 .7511
5 Human relations skills 2 3.7288 .4484 11 2.7069 .6215
6 Listening skills 3 3.7069 .4592 19 2.4386 .6551
7 Leadership skills 4 3.6379 .4848 10 2.7193 .6197
8 Cross cultural communications skills 20.5 2.8966 .7652 17 2.5192 .6414
9 Sensitivity to the handicapped 23 2.6852 .7968 7 2.8542 .6185

10 Age equity practices 20.5 2.8966 .7420 6 2.8545 .5906
11 Sex equity practices 19 3.0526 .6923 2 3.0182 .5267
12 Conflict management skills 6 3.5424 .6248 16 2.5789 .6532
13 Counseling skills 16 3.1695 .6201 21 2.4107 .6260
14 Knowledge of adult learning theory 22 2.7776 .7689 23 2.3200 .6528
15 Knowledge of productivity issues 11.5 3.2414 .6015 15 2.5893 .6816
16 Industry understanding 13 3.2373 .7032 4 2.8966 .7150
17 Productivity monitoring 7 3.5254 .5680 14 2.6207 .6442
18 Employee evaluation skills 1 3.7966 .4060 9 2.7544 .7625
19 Program planning skills 9 3.3276 .6593 12 2.6842 .6313
20 Cost-effective planning skills 15 3.1930 .6392 20 2.4182 .7121
21 Stress management skills 11.5 3.2414 .6572 22 2.3393 .9200
22 Time management skills 8 3.4068 .6192 18 2.5172 .6816
23 Occupational health & safety practices 17 3.1228 .8033 1 3.0566 .6329

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know
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loadings overlapped were assigned to the factor in which their higher

factor loading occurred. Only two competencies overlapped in the

"importance of competency" category; three overlapped in the "extent

to which needs are being met" category. The R-mode analysis

generated (a) a six-factor solution for the importance of

competencies and (b) a seven-factor solution for the extent to which

such needs were being met. Labels were arbitrarily assigned to

factors to describe the general clusters. The six factors are as

follows:

Factor I: Productivity Issues

Factor II: Human Relations/Interpersonal
Communication Skills

Factor III: Legal/Learning Issues

Factor IV: Evaluation Skills (productivity and employee)

Factor V: Personal/Social Skills

Factor VI: Technical Communication'Skills

Importance of Competency

The six factor R-mode solution accounted for all 23 competencies

with factor loadings of +.40 or higher. The R-mode factor analysis

listwise procedure excluded all incomplete cases, using 98 of the 113

cases. Factor I accounted for the majority of the common variance,

57.9 percent, comprising five competencies. There is a sharp

decrease between factors I and II. Factor II accounted for 15.3

percent of the common variance and included five competencies.

Factor III extracted five competencies, which represented 10.3

percent. Factors IV, V and VI accounted for the percentages 6.1
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(2 competencies), 5.7 (3 competencies), and 4.6 (3 competencies),

respectively. Table 20 lists the percentage and cumulative

percentage of common variance; Figure 1 provides a graphic

representation.

Table 20. Importance of competencies: Percentage of
common variance for the R-mode analysis.

Factor
Solution Percentage

Cumulative
Percentage

I 57.9 57.9
II 15.3 73.2

III 10.3 83.6
IV 6.1 89.7
V 5.7 95.4

VI 4.6 100.0

Factor I: Productivity Issues. This generated five compe-

tencies with factor loadings of +.43 or higher, which accounted

for 57.9 percent of the common variance. The competencies relate

to productivity issues in industry. Results of this factor are

presented in Table 21.

Table 21. Factor I. Productivity issues.

Item Factor
Number Title of Competency Loading Mean SD Rank

15 Knowledge of productivity issues .53949 3.2959 .6613 13
16 Industry understanding .77008 3.3673 .7091 12

19 Program planning skills .73449 3.4082 .6862 8

20 Cost-effective planning skills .62287 3.3878 .6679 9.5
22* Time management skills .43946 3.3776 .6179 11

*Item 22 loaded on Factor IV as well (.43803).
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Factor II: Human Relations/Interpersonal Communication Skills.

Factor II extracted five competencies with factor loadings of +.42 or

higher and represented 15.3 percent of the common variance. The

competencies pertain to human relations skills. Results are shown in

Table 22.

Table 22. Factor II: Human relations/interpersonal communication
skills.

Item Factor
Number Title of Competency Loading Mean SD Rank

2 Public speaking skills .42277 3.3878 .6528 9.5
5 Human relations skills .69944 3.7143 .5177 3

6 Listening skills .69753 3.7245 .5133 2

7 Leadership skills .54905 3.6633 .5362 4

13 Counseling skills .45070 3.2041 .6252 15

Factor III: Legal/Learning Issues. Factor III was defined by

the moderate to high (+.41 or higher) loadings on five competencies,

four dealing with legally sanctioned competencies and one dealing with

knowledge of adult learning theory. It accounted for 10.3 percent of

the common variance. Table 23 displays the results.

Table 23. Factor III: Legal/learning issues.

Item
Number Title of Com etenc

Factor
Loadin. Mean SD Rank

9 Sensitivity to the handicapped .70109 2.6429 .7496 23

10 Age equity practices .75115 2.8776 .6926 21

11 Sex equity practices .66200 3.0714 .6773 19

14 Knowledge of adult learning
theory

.42614 2.7347 .7258 22

23 Occupational health and safety
practices

.41164 3.1429 .7995 16.5

Note: Item 14 is the only nonlegal issue. All competencies are
among the lowest ranked.
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Factor IV: Evaluation Skills. Factor IV represented 6.1 percent

of the common variance and generated two compentencies dealing with

productivity and employee evaluation skills. The factor loadings were

substantial: .64 and .86. Table 24 presents the results.

Table 24. Factor IV: Evaluation skills (productivity and
employee).

Item Factor
Number Title of Competency Loading Mean SD Rank

17 Productivity monitoring .64049 3.5306 .6127 7

18 Employee evaluation skills .86159 3.7587 .5026 1

Factor V: Personal/Social Skills. Factor V accounted for 5.7

percent of the common variance and was characterized by the moderate

factor loadings (above +.44) in three competencies related to personal

and social skills. The results are shown in Table 25.

Table 25. Factor V: Personal/social skills.

Item Factor
Number Title of Competency Loading Mean *SD Rank

8 Cross cultural communications
skills

.41667 2.9286 .7215 23

12 Conflict management skills .52476 3.5918 .6395 5

21 Stress management skills .44361 3.2245 .6506 14

Factor VI: Technical Communication Skills. Factor VI is

composed of three competencies dealing with technical communication

skills, which account for 4.6 percent of the common variance. The

factor loadings were +.42 or higher. Table 26 presents the results.
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Table 26. Factor VI: Technical communication skills.

Item Factor
Number Title of Competency Loading Mean SD Rank

1 Written communication skills .42765 3.5612 .5574 6
3 Basic math skills .65416 3.0918 .7334 18
4 Computer literacy .44138 3.1429 .7035 16.5

Extent to Which Needs Are Being Met

A seven-factor solution was generated. Factor loadings of +.39

accounted for all 23 competencies. The R-mode factor analysis

listwise procedure excluded all incomplete cases; 76 cases were

included in this analysis. While four factors showed relationships,

the others consisted of miscellaneous competencies. The seven factors

are as follows:

Factor I: Productivity Issues

Factor II: Evaluation Skills

Factor III: Communication Skills (technical and
interpersonal)

Factor IV: Communication Skills (interpersonal and
public speaking)

Factor V: Legal Issues

Factor VI: Miscellaneous Competencies--Group A

Factor VII: Miscellaneous Competencies--Group B
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Table 27 lists the common variance, percentages and cumulative

percentages. Figure 2 presents a graphic representation.

Table 27. Extent to which needs (competencies) are being met:
Percentage of common variance for the R-mode analysis.

Factor
Solution Percentage

Cumulative
Percentage

I 30.5 30.5
II 17.8 48.3

III 15.3 63.6
IV 12.7 76.3
V 10.4 86.7

VI 8.3 95.0
VII 5.0 100.0

Factor I: Productivity Issues. This factor accounted for 30.5

percent of the common variance and included five competencies relative

to productivity issues. Factor loadings of +.40 and above were

generated. The results are shown in Table 28.

Table 28. Factor I: Productivity issues.

Item
Number Title of Competency

Factor
Loading Mean SD Rank

15 Knowledge of productivity issues .69458 2.5789 .6585 14.5
19* Program planning skills .50397 2.6316 .6702 12

20 Cost-effective planning skills .70004 2.4737 .7019 18
21 Stress management skills .49984 2.2632 .7549 23
22* Time management skills .40727 2.4605 .7549 19

*Item 19 loaded on Factor II as well (.45373).
Item 22 loaded on Factor III as well (.44807).
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Factor II: Evaluation Skills. Factor II consisted of two

competencies dealing with evaluation and accounted for 17.8 percent of

the common variance. The factor loadings were +.57 and above. The

results are presented in Table 29.

Table 29. Factor II: Evaluation skills.

Item Factor
Number Title of Competency Loading Mean SD Rank

17 Productivity monitoring .57914 2.5135 .7023 17
18 Employee evaluation skills .84054 2.6711 .8546 8.25

Factor III: Communication Skills (Technical and Interpersonal).

Three competencies relating to technical and interpersonal

communication skills were clustered under this factor. They accounted

for 15.3 percent of the common variance and had factor loadings of

+.44 or higher. Table 30 displays the results.

Table 30. Factor III. Communication skills (technical and
interpersonal.

Item Factor
Number Title of Competency Loading Mean SD Rank

4 Computer literacy .44634 2.8158 .6263 7

5 Human relations skills .70900 2.6711 .5975 8.25
12* Conflict management skills .44566 2.5658 .7181 16

*Item 12 loaded in Factor II as well (.40111).
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Factor IV: Communication Skills (Interpersonal and Public

Speaking). This factor, which accounted for 12.7 percent of the

common variance, generated three competencies relating to

communication skills. The factor loadings were +.47 or higher. The

results are shown in Table 31.

Table 31. Factor IV: Communiction skills (interpersonal and
public speaking).

Item Factor
Number Title of Competency Loading Mean SD Rank

1 Written communication skills .70206 2.6711 .6406 8.25
2 Public speaking skills .63020 2.6711 .6194 8.25
6 Listening skills .47197 2.4342 .6395 20

Factor V: Legal Issues. Factor V accounted for three

competencies whose factor loadings were +.49 or higher. This factor

represents 10.4 percent of the common variance. Table 32 presents the

results.

Table 32. Factor V: Legal issues.

Item Factor
Number Title of Competency Loading Mean SD Rank

9 Sensitivity to the handicapped .48808 2.8553 .5820 6
10 Age equity practices .73832 2.8816 .5880 5

11 Sex equity practices .69445 2.9737 .5410 3

Factor VI: Miscellaneous Competencies--Group A. Factor VI

consists of miscellaneous competencies dealing with interpersonal

communication skills, adult learning theory, and occupational health
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and safety practices. This factor accounts for 8.3 percent of the

common variance and includes four competencies whose factor loadings

are +.39 and higher. These competencies cannot be easily categorized.

Table 33 presents the results.

Table 33. Factor VI: Miscellaneous competencies--Group A.

Item Factor
Number Title of Competency Loading Mean SD Rank

7 Leadership skills .46917 2.5789 .6785 14.5
13 Counseling skills .63004 2.4211 .6380 21

14 Knowledge of adult learning
theory

.56576 2.4079 .5928 22

23 Occupational health and safety
practices

.39953 2.9868 .6428 2

Factor VII: Miscellaneous Competencies--Group B. Factor VIII

also consists of miscellaneous competencies: basic math skills, cross

cultural communication, and industry understanding. This factor

represents 5.0 percent of the common variance and includes three

competencies whose factor loadings are +.39 or higher. While these

competencies cannot be easily classified, their ranking in terms of

the extent to which needs are being met is high to moderate. The

results are shown in Table 34.

Table 34. Factor VII: Miscellaneous competencies--Group B.

Item Factor
Number Title of Competency Loading Mean SD Rank

3 Basic math skills .52069 3.0789 .6058 1

8 Cross cultural communications .77419 2.6053 .6127 13
16 Industry understanding -.39212 2.9079 .6149 4
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Results of Discriminant Analysis

To further ascertain whether there were any significant

difference among the three companies, the discriminant analysis

procedure was utilized to determine the extent to which the companies

were different on the 23 variables. The stepwide procedure allowed

each variable to be entered individually into the analysis in the

order of its explanatory power. In this process the method

eliminates variables which are weak or redundant.

Of the 23 variables entered, 7 remained as discriminant

variables for the importance of competencies (items 2, 3, 6, 13, 17,

19, and 21); the remaining 16 did not meet the selection criteria and

were eliminated. The discriminant variables were competencies which

distinguished the three companies. The results are presented in

Table 35. Of the 113 cases processed for "importance of competency,"

two had at least one missing discriminating variable; 111 were

included in the analysis. The stepwise discriminant procedure

accurately classified 76.58 percent of the respondents into the

companies to which they actually belonged. These results are shown

in Figure 3 and Table 36.

Table 35. Summary of stepwise discriminant analysis for
"importance of competency."

Variable Entered Wilks
Step No. Competency Lambda P

1 2 Public speaking .703 .000
2 17 Productivity monitoring .619 .000
3 21 Stress management skills .505 .000
4 13 Counseling skills .442 .000
5 3 Basic math skills .400 .000
6 19 Program planning skills .372 .000

7 6 Listening skills .345 .000
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Table 36. Discriminant analysis function classification of results
for the "importance of competency."

Predicted Group Membership
Actual Number of Company A Company B Company C
Grous Cases N % N % N %

Company A 74
Company B 26
Company C 11

59 (79.7)
2 (7.7)

3 (27.3)

6 (8.1)

19 (73.1)

1 (9.1)

9 (2.2)

5 (19.2)

7 (63.6)

For the classification of the "extent to which needs are being

met," 23 variables were entered. Of these, 7 (items 1, 2, 4, 16, 17,

18, and 23) remained as discriminant variables; the remaining 16

failed to meet the selection criteria. The discriminant variables

were competencies which differentiated the three companies. Table 37

shows the results. Of the 113 cases processed, 100 were used for the

analysis; 13 had at least one missing discriminant variable. The

percentage of the respondents accurately classified into the

companies to which they belonged was 78. The results are presented

in Figure 4 and Table 38.

Table 37. Summary of stepwise discriminant analysis for "extent to
which needs are being met."

Variable Entered Wilks
Step No. Competency Lambda P

1 18 Employee evaluation skills .736 .000
2 1 Written communication .576 .000
3 2 Public speaking .508 .000
4 17 Productivity monitoring .446 .000
5 16 Industry understanding .393 .000
6 23 Occupational health and safety

practices
.336 .000

7 4 Computer literacy .304 .000
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Table 38. Discriminant analysis function classification of results
for "extent to which needs are being met."

Predicted Group Membership
Actual Number of Company A Company B Company C
Group Cases N (%) N (%) N (%)

Company A 65 47 (72.3) 11 (16.9) 7 (10.8)
Company B 25 2 (8.0) 23 (92.0) 0

Company C 10 1 (10.0) 1 (10.0) 8 (80.0)
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V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary of the Study

The major purpose of this study was to develop and field test a

methodology for the assessment of management development needs. The

study was purposely limited to three companies, with the intent of

examining the effectiveness of the instrumentation. No attempt was

made to generalize the findings to all companies in industry. To

achieve the goal of the study, four objectives were set:

1. To review literature related to management development.

With regard to management development, literature in the

following areas was reviewed: lifelong learning, continuing

education in industry, needs assessment, related studies on education

in industry, and future trends in management development. Review of

the literature revealed that education does not end with formal

schooling. Education in industry, of which management development is

an important part, is growing at a phenomenal pace. In an attempt to

keep abreast of, or perhaps ahead of, the rapid technological

revolution, industry is spendings billions of dollars to educate its

personnel. A majority of the education and training takes place on

the job and in in-house training programs. Universities, colleges,

community colleges, and private consultants also participate in this

endeavor.

In an attempt to discourage the practice of leaving training in

industry to chance or fad, experts in the field of training and

development have emphasized the necessity for training programs based
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on thorough needs assessment of the organization, employees and

tasks. Such complete needs assessment ensures the tailoring of

training programs to meet the specific needs of the organization.

Increased growth in corporate education is anticipated.

Professionals in the Training and Development field are challenged to

meet the educational needs in industry.

2. To develop research instrumentation for the assessment
of management development needs in industry.

Following the review of pertinent literature, a research

instrument was developed for the study. A pool of 50 items was

included in the initial instrument. Following a modified Delphi

Technique, a distinguished panel of experts from academia and

industry reviewed the instrument. Based on that review, a 23-item

mail survey questionnaire was prepared which was used in the study.

Respondents were asked to indicate on a Likert-type scale the

importance of selected competencies to their job: 4 = Very

important, 3 = Important, 2 = Unimportant, 1 = Very unimportant.

They were also asked to indicate on a Likert-type scale to what

extent their companies were meeting those needs: 4 = Very adequate,

3 = Adequate, 2 = Inadequate, 1 = Very inadequate. A category of

"0 = Don't know" was included in both scales.

3. To field test the instrument on first-line and middle in
selected companies in the High -Tech industry in Oregon.

Fifteen Oregon State University graduate students in program

development participated in the first field testing. The instrument

was consequently revised and then again being reviewed by the

author's dissertation committee. The sample for the study comprised
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113 first-line and middle management personnel from three High-Tech

companies in the State of Oregon.

4. To utilize the findings to develop a model for the
assessment of management development needs.

Three statistical analyses procedures were utilized to determine

the effectiveness of the instrumentation:

1. two-way analysis of variance (ANOVA) with the Newman-Keuls

multiple comparison procedure;

2. R-mode factor analysis; and

3. discriminant analysis.

The Two-Way Analysis of Variance

The test statistic was the F, with .05 level of significance

used to assess differences. The following three hypotheses were

statistically analyzed:

H1: There is no signficant difference among the
management development needs of the three companies in
the study.

The two-way ANOVA was used to examine the data. Where

significant differences were found, the Newman-Keuls procedure was

utilized to identify the source of the variation.

Of the 23 F tests for the three companies on the "importance of

competency," 14 were rejected (items 1, 2, 3, 4, 5, 6, 7, 13, 16, 17,

18, 19, 20, and 21); however, the multiple comparison found no

significant difference in item 19. Six of the 23 F tests were also

rejected for the "extent to which needs are being met." While there

were some similarities in the training needs of all three companies,

some significant differences surfaced. The results of the study
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indicated that the companies varied more in terms of the emphasis and

the areas of training than on the importance of the competencies.

On the whole, the means for the "importance of competency" were

significantly higher than the means for "extent to which needs are

being met." An important finding is that discrepancies existed for

all groups, in the mean rankings of the "importance of competency"

and those for the "extent to which needs are being met."

Competencies regarding legal issues (age equity, sex equity,

occupational health and safety practices, and sensitivity to the

handicapped) were ranked lower in the "importance of competency"

category and higher in the "extent to which needs are being met"

category by all groups. On the other hand, stress management skills,

listening skills, and time management skills were ranked high in

importance but low on needs being met. Cross cultural communication

and knowledge of adult learning theory were ranked low in both

categories: "importance of competency" and "extent to which needs

are being met." Computer literacy was given a medium rank by all

groups. Productivity-related competencies were ranked medium to high

in both "importance of competency" and "extent to which needs are

being met" categories.

Some differences were detected among the companies in the

"importance of competency" category. The largest and the smallest

company (Company A and Company C) generally tended to assign a higher

level of importance to the competencies. The medium-size company

(Company B) ranked basic mathematics skills the lowest of the 23

competencies, while the others (companies A and C) assigned medium
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ranks to it. The medium-size and the smallest company (Company B and

Company C) rated productivity monitoring higher than the largest

company (Company A) did. The smallest company (Company C) considered

stress management and computer literacy skills more important than

the other companies (companies A and B) did.

More differences surfaced in the "extent to which needs are

being met" category. The medium-size company (Company B) appeared to

emphasize public speaking more than did the largest and the smallest

company (Company A and Company C). The largest and the medium-size

companies (Company A and Company B) emphasized adult learning theory

less than did the smallest company (Company C). Listening skills was

given less emphasis by the largest company (Company A) than by the

others (Company B and Company C). The medium-size company (Company

B) rated employee evaluation skills, conflict management skills, and

productivity monitoring lower than did the largest and the smallest

companies (Company A and Company C). The smallest company (Company

C) put less emphasis on program planning skills and cost-effective

planning skills than did the other companies (Company A and Company

B).

H2: There is no significant difference in the development
needs of first-line and middle management.

The two-way ANOVA was used to examine the data. The null

hypothesis was rejected for five of the 23 F tests on the "importance

of competency" (items 1, 5, 6, 7, and 20) and one of the 23 F tests

was rejected for the "extent to which needs are being met" (item 23).

The levels of management were similar in their rankings of the

importance of competencies except for time management skills, which
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was ranked higher by first-level management personnel than by middle

management personnel. Both levels ranked legal requirements and

adult learning theory low in importance, and ranked competencies

related to interpersonal communication skills and productivity high.

The most notable differences occurred in the "extent to which needs

are being met" category. Occupational health and safety practices

was ranked higher by first-level managers than by middle managers.

Middle managers ranked the following competencies higher than

first-level managers did: employee evaluation and conflict

management skills. Both groups indicated that needs were being very

well met in the legal requirements, employee evaluation skills,

industry understanding, basic mathematics skills, and computer

literacy. The next category of competencies being adequately met

included all of the other competencies directly related to

productivity, written communication, public speaking, and conflict

management. The two groups indicated that training was deficient in

the following areas: listening skills, adult learning theory,

cost-effective planning, stress management skills, and time

management skills.

H3: There is no interaction effect between company and
level of management in the management development needs
in industry.

The null hypothesis was rejected for eight of the 23 F tests

(items 5, 6, 7, 15, 16, 19, 20, and 22) on the "importance of

competency." The Newman-Kuel's procedure found no significant

difference in items 19 and 22. Two of the 23 F tests on the "extent

to which needs are being met" were rejected (items 5 and 7); however,
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the multiple comparison procedure found no significant difference in

either competency.

The results of the study indicated that the following

competencies yielded significant interaction effect: human relations

skills, listening skills, leadership skills, productivity issues,

industry understanding, and cost-effective planning skills.

Factor Analysis

The R-mode factor analysis procedure was used to ascertain

clusters of competencies. For the "importance of competency"

category, six factors with factor loadings of .40 or higher were

generated.

Factor I: Productivity Issues
1. Knowledge of productivity issues
2. Industry understanding
3. Program planning skills
4. Cost-effective planning skills
5. Time management skills

Factor II: Human Relations/Interpersonal Communication Skills
1. Public speaking skills
2. Human relations skills
3. Listening skills
4. Leadership skills
5. Counseling skills

Factor III: Legal/Learning Issues
1. Sensitivity to the handicapped
2. Age equity practices
3. Sex equity practices
4. Adult learning theory (the only nonlegal

requirement)
5. Occupational health and safety practices

Factor IV: Evaluation Skills
1. Productivity monitoring
2. Employee evaluation skills



Factor V: Personal/Social Skills
1. Cross cultural communication skills
2. Conflict management skills
3. Stress management skills

Factor VI: Technical Communication Skills
1. Written communication skills
2. Basic math skills
3. Computer literacy

Seven factors with factor loadings of +.39 or higher were

identified on the "extent to which needs are being met" category.

Some factors contained a mixture of competencies which were not

easily categorized.

Factor I: Productivity Issues
1. Knowledge of productivity issues
2. Program planning skills
3. Cost-effective planning skills
4. Stress management skills
5. Time management skills

Factor II: Evaluation Skills
1. Productivity monitoring
2. Employee evaluation skills

Factor III: Communication Skills (technical and interpersonal)
1. Computer literacy
2. Human relations skills
3. Conflict management skills

Factor IV: Communication Skills (interpersonal and public
speaking)
1. Written communication skills
2. Public speaking skills
3. Listening skills

Factor V: Legal Issues
1. Sensitivity to the handicapped
2. Age equity practices
3. Sex equity practices

Factor VI: Miscellaneous Competencies--Group A
1. Leadership skills
2. Counseling skills
3. Knowledge of adult learning theory
4. Occupational health and safety practices

93
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Factor VII. Miscellaneous Competencies--Group B
1. Basic math skills
2. Cross cultural communication
3. Industry understanding

Discriminant Analysis

Discriminant analysis, stepwise procedure, was used to determine

classifications of respondents and the discriminating variables for

such groupings. Out of 23 competencies, seven variables (items 2, 3,

6, 13, 17, 19, and 21) were identified as discriminating variables

for the "importance of competency" category. For "importance of

competency," the stepwise discriminant procedure accurately

classified 76.58 percent of the respondents into their respective

companies.

For the category of "the extent to which needs are being met,"

seven variables (items 1, 2, 4, 16, 17, 18, and 23) remained as

discriminant variables in this category. The stepwise discriminant

procedure succeeded in classifying 78 percent of the respondents in

their companies for this category.

Conclusions

Based on the results of this study, the following conclusions

were drawn:

1. The instrument for the study measured what it was intended
to measure.

The instrument was designed to measure development needs of

management personnel in industry. Respondents were asked to evaluate

the importance of each competency to their work by assigning
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numerical values to them. Additionally, they were asked to assess

the extent to which, in their estimation, the needs were being met in

their companies. The discrepancy between the two scales, the

"importance of competeny" and the "extent to which the needs are

being met," measured the "training needs." Training should be based

on this discrepancy. The weight given to the importance of a

competency to one's work, in itself, should not be the basis for

determining the content of a training program.

2. Comparison of training needs as seen by management and
training department was made possible with the use of the
instrument.

The instrument served as a vehicle for comparing the training

needs as seen by the would-be trainees and the training agenda

determined by the training department or upper management. The

discrepancies between the mean rankings of "importance of competency"

and the "extent to which needs are being met" give credance to the

notion that organizational training is not always consistent with the

needs of the trainess.

3. Revision of the instrument was prompted by feedback from
respondents and analysis of the data.

Based on the results of the study and comment from respondents

the instrument was revised after the analysis of the data. Changes

involved: (a) adjustment of the layout and modification of what one

respondent termed "educationese jargon," (b) reduction of the scales

to simplify the instrument, and (c) the replacement of "0" with "DK"

in the "don't know" category on the scales. While the "don't know"

data are crucial, they must be treated separately and not as part of

the continuum of the scale. It is believed that the zero rating
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reduced the mean ratings of the competencies, especially in the

"extent to which needs are being met" category, where more "don't

know" evaluations occurred. A "don't know" evaluation does not

necessarily determine the importance of a competency; neither does it

determine the extent to which a need is being met. The revised

version for the instrument is presented in Appendix F.

4. Productivity issues were given adequate emphasis in
training programs.

Competencies directly related to productivity, such as

productivity monitoring, industry understanding, and employee

evaluation skills, were rated medium to high by all groups in both

the "importance of competency" and the "extent to which needs are

being met" categories. This indicates that training in those areas

is adequate.

5. Legal issues were emphasized more in training programs
than deemed necessary by the management personnel.

Competencies regarding legal issues were rated low by all groups

in their importance, but high in the extent to which needs were being

met. This implies that while the managers did not consider these

competencies important, the companies adhered to federal regulations

in providing training.

6. Interpersonal communication skills were crucial but not
given adequate attention in training programs.

Competencies related to interpersonal communication skills were

rated high in the "importance of competency" category by all groups

but low in the "extent to which needs are being met" category.
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7. Generally there was consensus among respondents on the
importance of competencies.

Generally there was little disagreement among the three

companies and between the two levels of management on the importance

of competencies. Competencies involving employee evaluation skills

and interpersonal communication skills ranked highest; productivity

issues were medium to high. All groups consistently ranked legal

issues and adult learning theory low. As stated previously, some

differences in the ratings in this category were noted in the

following areas: basic mathematics skills, productivity monitoring,

stress management skills, and computer literacy.

8. Each company placed training emphasis on different
competencies.

The largest number of differences among companies and between

the two levels of management occurred in the "extent to which needs

are being met" category. All groups were consistent in ranking legal

issues and basic mathematics skills high, and stress management

skills low. As stated previously, the companies differed

considerably in the adequacy of training in the following areas:

public speaking skills, adult learning theory, listening skills,

employee evaluation skills, productivity monitoring, program planning

skills, and cost-effective planning skills. The two levels of

management differed on: leadership skills, counseling skills,

program planning skills, and occupational health and safety

practices.
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Recommendations

Based on the results of this study, the following suggestions

for further study and action are made:

Further Study

1. This study should be replicated in industry, using the

methodology, with a larger sample.

2. Replication of the study should be made with management

personnel in other organizational settings (private and public

sector).

3. The methodology could be used to assess training needs in

other pertinent competencies.

4. This study should serve as a springboard for further

investigations, utilizing the methodology to determine the

development needs of nonmanagement personnel in industry and other

settings.

5. Future research using the methodology could examine the

relationship between perceptions of "special needs" populations

(e.g., handicapped, ethnic minority, female).

6. An "Additional Comments" section should be added to the

instrument to solicit suggestions for improving the methodology.

Further Action

1. Results of the management development needs determined by

this study should be used in conjunction with other determinants of

training needs (namely, task analysis, organizational goal analysis,

performance appraisal) in the design of training programs.
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2. Companies included in the study should consider the clusters

of competencies generated by the factor analysis (R-mode) when

designing training programs tailored to meet their specific needs.

3. The Delphi technique was found to be an effective technique

in soliciting expert opinion. However, it has pitfalls: (a) It is

a lengthy procedure. One way to shorten the process is to use

teleconferencing. (b) It is expensive. Some universities may have

funds available to cover the expense of using this procedure.
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Panel of Experts

Training & Development in Industry . . Dr. Robert Calvert, Jr.
Consultant
American Society for Training

and Development
1630 Duke Street, Box 1443
Alexandria, VA 22313

Community College/Higher Education . . Dr. Charles E. Carpenter
Associate Dean
College of Education
Oregon State University
Corvallis, OR 97331

Higher Education Dr Joanne B. Engel
Chair
Department of Education
Willamette University
Salem, OR

Dr. Dean N. Osterman
Associate Professor
Director, Instructional &

Faculty Development
Oregon State University
Corvallis, OR 97331

Industry & Industrial Engineering . . Mr. Glenn H. Felix
Associate Director
Oregon Productivity Center
Oregon State University
Corvallis, OR 97331

Industrial Sociology

Industrial Psychology

Dr Sally L. Hacker
Associate Professor
Department of Sociology
Oregon State University
Corvallis, OR 97331

Dr Kermit J. Rohde
Retired Professor
Department of Psychology
Oregon State University
Corvallis, OR 97331
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Industry & Corporate Education . . . . Mr. James A. Sayer
Retired Manager of Education

& Training
Tektronix
Rt 1 Box 338
Forest Grove, OR 97116

Business Administration Dr Patricia A. Wells
Professor
School of Business

Administration
Oregon State University
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Zia

School of Education

Oregon
state .

University

November 1, 1983

Dear

Corvallis, Oregon 97331

Thank you for agreeing to be a member of the panel of experts reviewing my
instrument.

As I informed you, the purpose of my study is to develop an instrument for
assessing the continuing education needs of individuals. There is

considerable concern among experts on the need for continuing education in
industries. Some suggest that such training improves employees' skills and
productivity.

I plan to field test the instrument in technologically based (Hi-Tech)
industries in Oregon. Governor Atiyeh stated in his address to the
delegates of the Northern '83 Electronics Show and Convention in Portland,
that the rapid growth of Hi-Tech industries in Oregon is expected to
continue, thus, eventually making Hi-Tech the backbone of Oregon's economy.
He also emphasized the importance of continuing education in this venture.

It is my hope that the results of this study will be useful to
administrators of industries, as well as educational consultants, in their
assessment of staff dvelopment needs. High schools and colleges also could

use the information to provide adequate preparation for future industry
workers.

I should like to hear back from you by November 18th. For your convenience
a stamped, self-addressed envelope is enclosed. Thank you for your candid

review of the instrument.

Sincerely,

,

Ataa Akyeampoig I



School of Education

January 23, 1984

Dear

Oregon
state .

University Corvallis, Oregon 97331

Thank you again for your critical review of my instrument. As a result of
your comments and those of the other experts on the panel, I have decided
to limit my study to "management in industry."

The purpose of my study is twofold:

(1) To determine the continuing education needs of managers in three
types of industries in Oregon, namely, Private Manufacturing
Industries, Private Service Industries, and Public Service
Industries.

(2) To determine how such needs are being met. I would like to
find out to what extent the industries themselves, private
consultants, universities, and community colleges are meeting
such needs.

The respondents will be (a) first-line supervisors, (b) middle management,
and (c) training coordinators.

It is my hope that this study will provide valuable information for all
interested in the educational system within industry.

I would appreciate your response by February 4, 1984. Thank you.

Encl.
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Name (please print)

1 1 ,3

Position Institution/Company

PANEL OF EXPERTS FEEDBACK FORM

Instructions for Reviewing Questionnaire

After reviewing each item completely, indicate (by circling) whether, in your opinion, the
item should be retained as is, revised, or deleted. Space is provided to the right of
this section for your comments, suggestions, etc.

- If revision, please write the changes you recommend.
- If deletion, please give reason.

If you have additions (new items) to suggest or need additional space for comments, please
attach sheet(s) to this form. Thank you.

Item Comments

I. Retain
Revise
Delete

2. Retain
Revise
Delete

3. Retain
Revise
Delete

4. Retain
Revise
Delete

. Retain
Revise
Delete

. Retain
Revise
Delete

. Retain
Revise
Delete

k. Retain
Revise
Delete
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MANAGEMENT DEVELOPMENT
NEEDS ASSESSMENT PROJECT

Introduction

Adequate information exists relative to the skills and knowledge necessary for suc-
cessful performance as a manager. However, no mechanism exists that allows an or-
ganization, whether in the public or private sector, to examine the level of compe-
tence of its managers and to identify their need for continuing training and develop-
ment.

Purpose of the Research

This research has two major purposes: (1) to identify the needs of managers in high-
technology industries in Oregon for continuing training and development; and (2) to
field-test instrumentation that can be used by organizations to identify training
needs of their managers.
Instructions

SECTION A: For each item, you are asked to give two responses.

Column 1 - Competency Evaluation

For each item, circle one number which represents your judgement of that item's
impoetacce:to your:position:

0 - Don't know
1 - Very unimportant
2 - Unimportant
3 - Important
4 - Very important

Column 2 - Extent to Which Need is Being Met

For each item, circle one number which represents the extent that the need is being
met in your organization:

0 - Don't know
1 - Very inadequate
2 - Inadequate
3 - Adequate
4 - Very adequate

EXAMPLE Column 1

COMPETENCY EVALUATION
(circle one)

4 64 .,

o ,*S' *4 4..
C tt 4 C. C*a 44 0.4r

c c§ v.?
.*. .tt AP iq'

4,--!4r ...F. 2 .7 A
4

The ability to use community resources...0 1 2 (3 4

Column 2
EXTENT TO WHICH. NEED

IS BEING MET
(circle one)

4: it, od
eb

,b
Tk1,

4;24

0 1 2 0 4
Column 1: By circling "3," the rater indicates that the ability to use community

resources is important to job performance.
Column 2: By circling "3," the rater indicates that the need (ability to use communi-

ty resources) currently is being met adequately.

SECTION B & C: Please complete these sections as directed.

ANSWER ALL ITEMS. ALL INFORMATION WILL BE KEPT CONFIDENTIAL AND ANONYMOUS.



SECTION A

MANAGEMENT DEVELOPMENT NEEDS ASSESSMENT INSTRUMENT

Column 1 Column 2

COMPETENCY EVALUATION
(circle one)
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EXTENT TO WHICH NEED
IS BEING MET
(circle one)

.... ..... . .
.4 4. ,,,- ... , e .., ..., _

.... .., ., ,,,, .., ,4e ezt. itc 7 1..,4' ..i,r J 4"' Tr

cf; 6"
,....,

bq' tg" c-c .6 .-! .-f. q 41) a c. il, To 6, czt,- -e'
Cc 4' S -.' '- 4" ,:** Co 4-. -.5' .: 'T tr

1. Written Communication - preparing written
material for clarity and conciseness . . . 0 1 2 3 4

2. Public Speaking - presenting material orally
in a riuent and organized manner 0 1 2 3 4

3. Basic Math Skills - computing basic mathema-
tical operations (+, -, X, 4-) correctly . . 0 1 2 3 4

4, Computer Literacy - using computers
ertectivety 0 1 4

S. Human Relations Skills - maintaining effec-
tive interpersonal communication with others 0 1 2 3 4

6. Listening Skills - making a conscious effort
to unaeritana wnat others say 0 1 2 3

7. Leadership Skills - using effective techniques
to influence activities of others toward
achieving organizational goals 0 1 2 3 4

8. Cross-cultural Communication Skills -
communicating effectively with a broad
range of employees with different cultural
backgrounds 0 1 2 3 4

9. Sensitivity to the Handicapped - changing
tne work climate/environment to accommodate
the handicapped 0 1 2 3 4

0 1 2 3 4

11. Sex Equity - giving equal treatment to all
employees regardless of sex 0 1 2 3 4

12. Conflict Management Skills - applying
problem-solving techniques to assist in
the resolution of conflict 0 1 2 3 4

10. Age Equity - treating employees of all ages
equally

0 1 21 3 4

0 1 2 4

0 1 2 3 4

0 1 2 3 4

0 I 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3

0 1 2 3 4

GO TO NEXT PAGE



Column 1

COMPETENCY EVALUATION
(circle one)

4./
4.1 4.

4. Itz

k
..10 .0.,

C. 'Ca c. C4, V 47
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4 4- Or'..
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13. Counseling Skills - helping others explore

strategies to overcome their problems

and to meet their goals 0

14. Adult Learning Theory - understanding the
dynamics of how adults acquire knowledge

or skills 0

15. Awareness of Productivity Issues - knowing
the concepts and strategies of productivity
in your company 0

16. Industry Understanding - knowing the structure
systems, and goals of your organization . . 0

17. Productivity Monitoring - coordinating
employees' ettorts to reach your organi-

zation.; goals 0

18. Employee Evaluation Skills - evaluating
employees' job pertormance with fairness . 0

19. Program Planning Skills - identifying program
needs, goals, ajectives, and activities to
implement goals 0

20. Cost-effective Planning Skills - planning
organizational goals in a cost-effective

manner 0

21. Stress Management Skills - applying preven-
tive strategies as well as solutions to
overcome stress (yours) 0

22. Time Management Skills - planning activities
to ensure efficient use of time 0

23. Occupational Health and Safety -taking
appropriate measures to maintain a healthy
and safe work environment 0

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4
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Column 2

EXTENT TO WHICH NEED
IS BEING MET
(circle one)

e
.44

0.

$'1'117

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

GO TO NEXT PAGE
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DEMOGRAPHICS

SECTION B - ABOUT YOU

24. What is your position? (circle one)

1 First line management (supervise employees' activities)

2 Middle management (interpret organizational policies to
lower management)

3 Training director/middle management (coordinate organization's
training activities)

25. What is your sex? (circle one)

1 Male
2 Female

26. What is your age? (circle one)

1 Under 30
2 30-39
3 40-49
4 50-59
5 60 and over

27. What is your formal educational background? (circle one)

1 Not a high school graduate
2 GED (General Education Development) Certificate
3 High school graduate
4 Some college
5 A.A. (community college associate degree)
6 B.A. or B.S.
7 M.A., M.Ed., M.S., or MBA
8 Ph.D or Ed.D.
9 Other (specify)

THANK YOU FOR YOUR COOPERATION
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Table 39. Comparison of mean rankings of the importance of competencies and extent to which such
needs are being met in the organizations: Company A--total sample population.

Item
Number Title of Competency

Importance of Competency
Extent to Which

Need Is Being Met
Rank Mean SD Rank Mean SD

1 Written communication skills 5 3.7368 .4433 18 2.4932 .7476
2 Public speaking skills 7 3.5921 .4947 13 2.6486 .7840
3 Basic math skills 17 3.3026 .6329 4 2.9577 .7452
4 Computer literacy 16 3.3200 .6609 8 2.7733 .7085
5 Human relations skills 2 3.8158 .3902 11.5 2.7432 .6207
6 Listening skills 1 3.8400 .3691 22 2.3108 .7008
7 Leadership skills 4 3.7467 .4378 14 2.5946 .7387
8 Cross cultural communications skills 20 2.9867 .7442 17 2.5147 .6107
9 Sensitivity to the handicapped 23 2.7000 .7867 9 2.7500 .7766
10 Age equity practices 21 2.9863 .6769 6 2.8056 .7625
11 Sex equity practices 18 3.1918 .6381 3 3.0137 .6769
12 Conflict management skills 6 3.6579 .5550 7 2.7867 .6215
13 Counseling skills 15 3.3421 .5550 20 2.3973 .7020
14 Knowledge of adult learning theory 22 2.8286 .7608 21 2.3226 .6960
15 Knowledge of productivity issues 13 3.3816 .5880 16 2.5333 .7593
16 Industry understanding 8.5 3.5600 .5261 5 2.9189 .7541
17 Productivity monitoring 11.5 3.4211 .5480 10 2.7467 .7550
18 Employee evaluation skills 3. 3.7500 .4655 1 3.0667 .7941
19 Program planning skills 8.5 3.5600 .5261 11.5 2.7432 .7034
20 Cost-effective planning skills 11.5 3.4211 .5480 19 2.4324 .7778
21 Stress management 14 3.3600 .6072 23 2.1549 .9358
22 Time management skills 10 3.4737 .5026 15 2.5541 .7429
23 Occupational health & safety practices 19 3.1892 .7342 2 3.0441 .7617

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b
4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 40. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company B--total sample
population.

Extent to Which
Item Importance of Competency Need Is Being Met
Number Title of Competency Rank Mean SD Rank Mean SD

1 Written communication skills 7 3.2692 .4523 4 2.8846 .4315
2 Public speaking skills 17 2.8462 .6127 1.5 3.0000 .4000
3 Basic math skills 23 2.5769 .5038 1.5 3.0000 .4082
4 Computer literacy 19 2.7692 .5144 8 2.8462 .3679
5 Human relations skills 3.5 3.5769 .5038 13 2.6154 .6373
6 Listening skills 5 3.5385 .5084 12 2.6538 .4852
7 Leadership skills 6 3.4615 .5084 10 2.6923 .6177
8 Cross cultural communications skills 14 2.9165 .5277 14.5 2.5600 .6506
9 Sensitivity to the handicapped 21 2.6923 .6794 7 2.8750 .3378

10 Age equity practices 20 2.7308 .6038 9 2.8400 .3742
11 Sex equity practices 15.5 2.8846 .6528 5.5 2.8800 .3317
12 Conflict management skills 3.5 3.5769 .6433 21 2.3200 .7483
13 Counseling skills 12 3.0385 .6622 14.5 2.5600 .5831
14 Knowledge of adult learning theory 22 2.6154 .4961 20 2.3600 .5686
15 Knowledge of productivity issues 9 3.1538 .6748 11 2.6800 .5568
16 Industry understanding 5.5 2.8846 .7656 3 2.9231 .4836
17 Productivity monitoring 2 3.8464 .4641 23 2.0769 .3922
18 Employee evaluation skills 1 3.9615 .1961 22 2.1538 .5435
19 Program planning skills 13 3.0000 .7483 16.5 2.5000 .5831
20 Cost-effective planning skills 10 3.1154 .7114 16.5 2.5000 .5831
21 Stress management 18 2.8077 .4915 18 2.4800 .5099
22 Time management skills 8 3.1923 .6939 19 2.4615 .6469
23 Occupational health & safety practices 11 3.0769 .9348 5.5 2.8800 .4397

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b
4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 41. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company C--total sample
population.

Item
Number Title of Competency

Importance of Competency
Extent to Which
Need Is Being Met

Rank Mean SD Rank Mean SD

1 Written communication skills 2.5 3.4545 .9342 3.5 3.0909 .7006
2 Public speaking skills 10.33 3.1818 .7508 9.2 2.5455 .8202
3 Basic math skills 14.5 3.0909 1.0445 1 3.6000 .6992
4 Computer literacy 10.33 3.1818 .8739 3.5 3.0909 1.0445
5 Human relations skills 4.25 3.3636 .9244 9.2 2.5455 .5222
6 Listening skills 4.25 3.3636 .9244 16 2.3636 .8090
7 Leadership skills 4.25 3.3636 .9244 9.2 2.5455 .5222
8 Cross cultural communications skills 21.5 2.4545 .6876 5 2.9000 .3162
9 Sensitivity to the handicapped 21.5 2.4545 .5222 7 2.8000 .7888
10 Age equity practices 20 2.6000 .9661 2 3.1111 .3333
11 Sex equity practices 18 2.9000 .9944 6 2.8889 .6009
12 Conflict management skills 10.33 3.1818 .8739 18.33 2.2727 .6467
13 Counseling skills 19 2.6364 .6742 18.33 2.2727 .6467
14 Knowledge of adult learning theory 23 2.4000 .9661 15 2.3750 .7440
15 Knowledge of productivity issues 13 3.1000 .8756 17 2.3000 .9487
16 Industry understanding 14.5 3.0909 .8312 14 2.4545 .8202
17 Productivity monitoring 2.5 3.4545 .9342 9.2 2.5455 .8202
18 Employee evaluation skills 1 3.5455 .9342 8 2.7000 .6749
19 Program planning skills 4.25 3.3636 .9244 21 2.1818 .6030
20 Cost-effective planning skills 16 3.0000 1.0541 23 1.8889 .9280
21 Stress management 8.5 3.2727 .9045 22 1.9091 .9439
22 Time management skills' 8.5 3.2727 .9045 18.33 2.2727 .6467
23 Occupational health & safety practices 17 2.9091 .7006 9.2 2.5455 1.0357

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 =Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 42. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company A--middle managers.

Extent to Which
Item Importance of Competency Need Is Being Met
Number Title of Competency Rank Mean SD Rank Mean SD

1 Written communication skills 6 3.6977 .4609 17 2.5000 .6757

2 Public speaking skills 7 3.6047 .5018 14 2.5814 .7966

3 Basic math skills 15.5 3.2558 .7225 1 3.0513 .6481

4 Computer literacy 17 3.2326 .6793 9 2.6977 .6356

5 Human relations skills 2 3,8140 .3768 12 2.6429 .6182

6 Listening skills 1 3.8605 .3364 22 2.2558 .6981

7 Leadership skills 3.5 3.7674 .4079 18 2.4186 .7669

8 Cross cultural communications skills 21 2.7442 .6745 13 2.6097 .5370

9 Sensitivity to the handicapped 23 2.6190 .6975 8 2.7180 .7762

10 Age equity practices 20 2.9024 .6193 6 2.7805 .8037

11 Sex equity practices 18 3.1708 .6262 4 2.9286 .7240

12 Conflict management skills 5 3.7209 .5107 7 2.7442 .6540

13 Counseling skills 14 3.3256 .5727 21 2.3095 .7106

14 Knowledge of adult learning theory 22 2.6663 .7378 20 2.3715 .6939

15 Knowledge of productivity issues 13 3.3953 .6287 16 2.5349 .7463

16 Industry understanding 8 3.5952 .5040 5 2.8810 .7690

17 Productivity monitoring 11 3.4651 .5557 11 2.6512 .8157

18 Employee evaluation skills 3.5 3.7674 .4865 2 3.0465 .8480

19 Program planning skills 9.5 3.5581 .5313 10 2.6744 .6959

20 Cost-effective planning skills 9.5 3.5581 .5313 19 2.3953 .7512

21 Stress management 15.5 3.2558 .5875 23 2.0500 .8097

22 Time management skills 12 3.3953 .4964 15 2.5476 .7738

23 Occupational health & safety practices 19 3.1628 .7127 5 2.9500 .8206

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 43. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company A--first-line supervisors.

Item
Number Title of Competency

Importance of Competency
Extent to Which

Need Is Being Met
Rank Mean SD Rank Mean SD

1 Written communication skills 3 3.7879 .4151 17.5 2.4839 .8513
2 Public speaking skills 10.33 3.5758 .5019 14 2.7419 .7732

3 Basic math skills 6.25 3.3636 .4885 8.5 2.8438 .8466

4 Computer literacy 14.5 3.4375 .6189 5.33 2.8750 .7931

5 Human relations skills 1 3.8182 .3917 5.33 2.8750 .6091

6 Listening skills 2 3.8125 .3966 19 2.3871 .7154

7 Leadership skills 5 3.7188 .4568 10.33 2.8387 .6375

8 Cross cultural communications skills 22 3.0000 .8424 20 2.3704 .6877

9 Sensitivity to the handicapped 23 2.8214 .8630 13 2.8000 .7638

10 Age equity practices 20 3.0938 .7344 10.33 2.8387 .7347

11 Sex equity practices 18.5 3.2258 .6688 2 3.1290 .6187

12 Conflict management skills 10.33 3.5758 .6139 8.5 2.8438 .5741

13 Counseling skills 6.25 3.3636 .5488 21 2.3548 .6607

14 Knowledge of adult learning theory 21 3.0345 .7311 23 2.2593 .7121

15 Knowledge of productivity issues 6.25 3.3636 .5488 16 2.5313 .8026

16 Industry understanding 16 3.5152 .5658 4 2.9688 .7399

17 Productivity monitoring 6.25 3.3636 .5488 5.33 2.8750 .6599

18 Employee evaluation skills 4 3.7273 .4523 3 3.0938 .7344

19 Program planning skills 13 3.5625 .5040 10.33 2.8387 .6878

20 Cost-effective planning skills 14.5 3.4375 .5040 17.5 2.4839 .7690

21 Stress management 17 3.5000 .6222 22 2.2903 1.0706
22 Time management skills 10.33 3.5758 .5019 15 2.5625 .7156

23 Occupational health & safety practices 18.5 3.2258 .7620 1 3.1786 .6696

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 44. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company B--middle managers.

Item
Number Title of Competency

Importance of Competency
Extent to Which
Need Is Being Met

Rank Mean SD Rank Mean SD

1 Written communication skills 12.2 3.1250 .0000 1.33 3.1250 .3308
2 Public speaking skills 21.5 2.7500 .4270 1.33 3.1250 .3308
3 Basic math skills 23 2.6250 .4667 1.33 3.1250 .3308
4 Computer literacy 18.33 2.8750 .3308 4.33 3.0000 .0000
5 Human relations skills 5.2 3.5000 .4667 4.33 3.0000 .3308
6 Listening skills 5.2 3.5000 .4667 7.25 2.8750 .3308
7 Leadership skills 10.5 3.3750 .4270 4.33 3.0000 .5052
8 Cross cultural communications skills 12.25 3.1250 .3308 13.5 2.6250 .4677
9 Sensitivity to the handicapped 18.33 2.8750 .3308 7.25 2.8750 .3308

10 Age equity practices 18.33 2.8750 .3308 7.25 2.8750 .3308
11 Sex equity practices 12.2 3.1250 .6038 7.25 2.8750 .3308
12 Conflict management skills 5.2 3.5000 .4667 5.2 2.5000 .8323
13 Counseling skills 12.2 3.1250 .5052 13.5 2.6250 .4677
14 Knowledge of adult learning theory 21.5 2.7500 .4270 20.5 2.3750 .4677
15 Knowledge of productivity issues 4 3.6250 .4677 15.2 2.5000 .6885
16 Industry understanding 10.5 3.3750 .6614 11.5 2.7500 .6614
17 Productivity monitoring 1.5 4.0000 .0000 23 1.8750 .3308
18 Employee evaluation skills 1.5 4.0000 .0000 22 2.0000 .5052
19 Program planning skills 5.2 3.5000 .6885 15.2 2.2500 .6614
20 Cost-effective planning skills 3 3.7500 .4270 20.5 2.3750 .6885
21 Stress management 17 3.0000 .5052 15.2 2.2500 .3308
22 Time management skills 5.2 3.5000 .4677 15.2 2.2500 .3308
23 Occupational health & safety practices 12.2 3.1250 .9354 11.5 2.7500 .4270

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 45. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company B--first-line supervisors.

Extent to Which
Item Importance of Competency Need Is Being Met
Number Title of Competency Rank Mean SD Rank Mean SD

1 Written communication skills 8 3.3333 .4851 8.5 2.7778 .4278
2 Public speaking skills 13.5 2.8889 .6764 2 2.9444 .4162
3 Basic math skills 22.5 2.5556 .5113 3.5 2.9412 .4287
4 Computer literacy 17.5 2.7222 .5745 8.5 2.7778 .4278
5 Human relations skills 3.5 3.6111 .5016 19 2.4444 .6157
6 Listening skills 6 3.5556 .5113 13.25 2.5556 .5113
7 Leadership skills 7 3.5000 .5145 13.25 2.5556 .6157
8 Cross cultural communications skills 13.5 2.8889 .5830 17.5 2.5294 .6243
9 Sensitivity to the handicapped 21 2.6111 .7775 6 2.8750 .3146
10 Age equity practices 19.5 2.6667 .6860 7 2.8235 .3930

.11 Sex equity practices 15.5 2.7778 .6468 5 2.8824 .3321
12 Conflict management skills 3.5 3.6111 .6978 21 2.2353 .5623
13 Counseling skills 11 3.0000 .6860 17.5 2.5294 .6243
14 Knowledge of adult learning theory 22.5 2.5556 .5113 20 2.3529 .6063
15 Knowledge of productivity issues 12 2.9444 .6391 10 2.7647 .4372
16 Industry understanding 19.5 2.6667 .6860 1 3.0000 .3430
17 Productivity monitoring 2 3.7778 .5483 23 2.1667 .3835
18 Employee evaluation skills 1 3.9444 .2357 22 2.2222 .5483
19 Program planning skills 15.5 3.7778 .6468 11 2.6111 .5016
20 Cost-effective planning skills 5 3.6000 .4961 13.25 2.5556 .5113
21 Stress management 17.5 2.7222 .4609 12 2.5882 .5073
22 Time management skills 9.5 3.0556 .7254 13.25 2.5556 .7048
23 Occupational health & safety practices 9.5 3.0556 .9376 3.5 2.9412 .4287

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b
4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 46. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company C--middle managers.

Item
Number Title of Competency

Importance of Competency
Extent to Which
Need Is Being Met

Rank Mean SD Rank Mean SD

1 Written communication skills 1.125 3.0000 1.7321 2.2 3.0000 1.0000
2 Public speaking skills 1.125 3.0000 .0000 9.11 2.3333 1.1547
3 Basic math skills 9.11 2.6667 1.5275 2.2 3.0000 1.4142
4 Computer literacy 9.11 2.6667 1.5275 2.2 3.0000 1.0000
5 Human relations skills 9.11 2.6667 1.5275 9.11 2.3333 .5774
6 Listening skills 9.11 2.6667 1.5275 9.11 2.3333 1.1547
7 Leadership skills 9.11 2.6667 1.5275 9.11 2.3333 .5774
8 Cross cultural communications skills 20.25 2.3333 .5774 8 2.5000 .7071
9 Sensitivity to the handicapped 9.11 2.6667 .5774 9.11 2.3333 1.1547

10 Age equity practices 18.5 2.5000 2.1213 1 3.5000 .7071
11 Sex equity practices 18.5 2.5000 2.1213 2.2 3.0000 1.4142
12 Conflict management skills 1.125 3.0000 1.7321 9.11 2.3333 .5774
13 Counseling skills 20.25 2.3333 1.1547 18.25 2.0000 1.0000
14 Knowledge of adult learning theory 9.11 2.6667 .5774 18.25 2.0000 1.4142
15 Knowledge of productivity issues 20.25 2.3333 1.1547 18.25 2.0000 1.7321

16 Industry understanding 20.25 2.3333 1.1547 7 2.6667 1.5275
17 Productivity monitoring 1.125 3.0000 1.7321 9.11 2.3333 1.5275
18 Employee evaluation skills 1.125 3.0000 1.7321 2.2 3.0000 1.0000
19 Program planning skills 9.11 2.6667 1.5275 18.25 2.0000 1.0000
20 Cost-effective planning skills 1.125 3.0000 1.7321 9.11 2.3333 1.5275
21 Stress management 1.125 3.0000 1.7321 22.5 1.6667 1.1547
22 Time management skills 9.11 2.6667 1.5275 9.11 2.3333 1.1547
23 Occupational health & safety practices 1.125 3.0000 1.0000 22.5 1.6667 1.1547

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don't know

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know



Table 47. Comparison of mean rankings of the importance of competencies and extent to which
such needs are being met in the organizations: Company C--first-line supervisors.

Item
Number Title of Competency

Extent to Which
Importance of Competency Need Is Being Met
Rank Mean SD Rank Mean SD

1 Written communication skills 2.14 3.6250 .5175 2.5 3.1250 .6409
2 Public speaking skills 13.33 3.2500 .8864 9.25 2.6250 .7440
3 Basic math skills 13.33 3.2500 .8864 1 3.7500 .4629
4 Computer literacy 10.33 3.3750 .5175 2.5 3.1250 1.1260
5 Human relations skills 2.14 3.6250 .5175 9.25 2.6250 .5175
6 Listening skills 2.14 3.6250 .5175 16.33 2.3750 .7440
7 Leadership skills 2.14 3.6250 .5175 9.25 2.6250 .5175
8 Cross cultural communications skills 21 2.5000 .7559 4.33 3.0000 .0000
9 Sensitivity to the handicapped 22 2.3750 .5175 4.33 3.0000 .5774
10 Age equity practices 20 2.6250 .7440 4.33 3.0000 .0000
11 Sex equity practices 16.5 3.0000 .7559 8 2.8571 .3780
12 Conflict management skills 13.33 3.2500 .4629 19.33 2.2500 .7071
13 Counseling skills 19 2.7500 .4629 16.33 2.3750 .5175
14 Knowledge of adult learning theory 23 2.2857 1.1127 14 2.5000 .5477
15 Knowledge of productivity issues 9 3.4286 .5345 15 2.4286 .5345
16 Industry understanding 10.33 3.3750 .5715 16.33 2.3750 .5175
17 Productivity monitoring 2.14 3.6250 .5175 9.25 2.6250 .5175
18 Employee evaluation skills 1 3.7500 .4629 13 2.5714 .5345
19 Program planning skills 2.14 3.6250 .5175 19.33 2.2500 .4629
20 Cost-effective planning skills 16.5 3.0000 .8165 23 1.6667 .5164
21 Stress management 10.33 3.3750 .5175 22 2.0000 .9258
22 Time management skills 8 3.5000 .5345 19.33 2.2500 .4629
23 Occupational health & safety practices 17 2.8750 .6409 7 2.8750 .8345

a4 = Very important; 3 = Important; 2 = Unimportant; 1 = Very unimportant; 0 = Don'tknow

b4 = Very adequate; 3 = Adequate; 2 = Inadequate; 1 = Very inadequate; 0 = Don't know
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APPENDIX E

RESULTS OF ANOVA AND NEWMAN KEULS
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Table 48. Two-way analysis of variance on written communication
skills (item 1) for "importance of competency."

Source of Variation DF SS MS

Company 2 5.290 2.645 10.354 .A01 *

Management Level 1 1.232 1.232 4.822 .030 *

Company x Level 2 .576 .228 1.127 .328

Residual 107 27.335 .255

Total 112 33.080

* P < .05, H0 rejected

Table 49. Newman-Keuls results on item 1.

Company Mean

B r3.2692 26

3.4545 11

A 3.7368 76

Company A > Company B
Company A = Company C
Company B = Company C

Level 1 (3.6211) > Level 2 (3.5741)
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Table 50. Two-way analysis of variance on public speaking
skills (item 2) for "importance of competency."

Source of Variation DF SS MS

Company 2 10.818 5.409 17.476 .001 *

Management Level 1 .187 .187 .605 .439

Company x Level 2 .236 .118 .381 .684

Residual 107 33.117 .310

Total 112 44.637

* P < .05

Table 51. Newman-Keuls results on item 2.

Company Mean

B 2.8462 26

C 3.1818 11

A 3.5921

Company A > Company B
Company A > Company C
Company B = Company C
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Table 52. Two-way analysis of variance on basic mathematics
skills (item 3) for "importance of competency."

Source of Variation DF SS MS

Company 2 9.123 4.561 10.540 .001 *

Management Level 1 .558 .558 1.290 .259

Company x Level 2 .667 .334 .771 .465

Residual 107 46.309 .433

Total 112 57.504

* P < .05

Table 53. Newman-Keuls results on item 3.

Company. Mean

B 2.5769

C 3.0909

A 3.3026 .1

26

11

76

Company A > Company B
Company A = Company C
Company B < Company C
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Table 54. Two-way analysis of variance on computer literacy
(item 4) for "importance of competency."

Source of Variation DF SS MS

Company 2 5.185 2.592 6.164 .003 *

Management Level 1 .834 .834 1.983 .162

Company x Level 2 1.232 .616 1.464 .236

Residual 106 44.577 .421

Total 111 52.420

* P < .05

Table 55. Newman-Keuls results on item 4.

Company Mean

B 2.7692 26

C 3.1818 11

A 3.3200 75

Company A > Company B
Company A > Company C
Company B < Company C
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Table 56. Two-way analysis of variance on human relations
skills (item 5) for "importance of competency."

Source of Variation DF SS MS

Company 2 '4.145 2.072 9.148 .D01 *

Management Level 1 1.665 1.665 7.349 .008 *

Company x Level 2 1.779 .889 3.925 .023 *

Residual 107 24.240 .227

Total 112 28.938

* P < .05

Table 57. Newman-Keuls results on item 5.

Company Level Mean

C 2 2.6667 3

B 2 3.5000 8

B 1 3.6111 18

C 1 3.6250 8

A 2 3.8140 43

A 1 3.8182 _ 33

Company A, Level 1 = Level 2

Company B, Level 1 = Level 2

Company C, Level 1 > Level 2
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Table 58. Two-way analysis of variance on listening skills
(item 6) for "importance of competency."

Source of Variation DF SS MS

Company 2 4.686 2.343 10.788 .001 *

Management Level 1 1.346 1.346 6.195 .014 *

Company x Level 2 1.975 .987 4.545 .013 *

Residual 106 23.024 .217

Total 111 28.240 .256

* P < .05

Table 59. Newman-Keuls results on item 6.

Company Level Mean

C 2 2.6667 3

B 2 3.5000 1 8

B 1 3.5556 18

C 1 3.6250 8

A 1 3.8125 32

A 2 3.8605 43

Company A, Level 1 = Level 2

Company B, Level 1 = Level 2

Company C, Level 1 > Level 2
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Table 60. Two-way analysis of variance on leadership skills
(item 7) for "importance of competency."

Source of Variation DF SS MS

Company 2 3.805 1.903 7.453 .D01 *

Management Level 1 1.544 1.544 6.048 .016 *

Company x Level 2 1.997 .988 3.911 .023 *

Residual 107 27.060 .255

Total 111 31.714 .286

* P < .05

Table 61. Newman-Keuls results on item 7.

Company Level Mean

C 2 2.6667 3

B 2 3.3750 8

B 1 3.5000 18

C 1 3.6250 8

A 1 3.7188 32

A 2 3.7674
_

43

Company A, Level 1 = Level 2

Company B, Level 1 = Level 2

Company C, Level 1 > Level 2
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Table 62. Two-way analysis of variance on counseling skills
(item 13) for "importance of competency."

Source of Variation DF SS MS

Company 2 5.725 2.862 8.035 .001 *

Management Level 1 .157 .157 .441 .508

Company x Level 2 .460 .230 .645 .527

Residual 107 32.120 .356

Total 112 44.319

* P < .05

Table 63. Newman-Keuls results on item 13.

Company Mean

C 2.6364 11

B 3.0385 26

A 3.3421 76

Company A > Company B
Company A > Company C
Company B > Company C
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Table 64. Two-way analysis of variance on knowledge of productivity
issues (item 15) for "importance of competency."

Source of Variation DF SS MS

Company 2 1.911 .956 2.589 .080

Management Level 1 .206 .206 .560 .456

Company x Level 2 4.941 2.471 6.695 .002 *

Residual 106 39.116 .369

Total 111 45.679 .412

* P < .05

Table 65. Newman-Keuls results on item 15.

Company Level Mean

C 2 2.3333 3

B 1 2.9444 18

A 1 3.3636 33

A 2 3.3953 43

C 1 3.4286 7

B 2 3.6250 8

Company A, Level 1 = Level 2

Company B, Level 1 < Level 2

Company C, Level 1 > Level 2
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Table 66. Two-way analysis of variance on industry understanding
(item 16) for "importance of competency."

Source of Variation DF SS MS

Company 2 7.538 3.769 10.863 .001 *

Management Level 1 .093 .093 .267 .607

Company x Level 2 4.891 2.445 7.048 .001 *

Residual 106 36.778 .347

Total 111 51.714

* P < .05

Table 67. Newman-Keuls results on item 16.

Company Level Mean

C 2 2.3333 1 3

B 1 2.6667 18

B 2 3.3750 8

C 1 3.3750 8

A 1 3.5152 33

A 2 L 3.5952 42

Company A, Level 1 = Level 2

Company B, Level 1 < Level 2

Company C, Level 1 > Level 2
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Table 68. Two-way analysis of variance on productivity monitoring
(item 17) for "importance of competency."

Source of Variation DF SS MS

Company 2 4.202 2.101 6.364 .002 *

Management Level 1 .131 .131 .397 .530

Company x Level 2 1.200 .600 1.818 .167

Residual 107 35.320

Total 112 40.195

* P < .05

Table 69. Newman-Keuls results on item 17.

Company Mean

A

C

B

3.4211

3.4545

3.8462

76

11

26

Company A < Company B
Company A = Company C
Company B = Company C
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Table 70. Two-way analysis of variance on employee evaluation
skills (item 18) for "importance of competency."

Source of Variation OF SS MS

Company 2 2.302 1.151 4.993 .001 *

Management Level 1 .618 .618 2.682 .104

Company x Level 2 1.262 .631 2.737 .069

Residual 107 24.664 .231

Total 112 27.469

* P < .05

Table 71. Newman-Keuls results on item 18.

Company Mean

C 3.5455 11

A r 3.7500 76

B [ 3.9615 26

Company A < Company B
Company A = Company C
Company B > Company C
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Table 72. Two-way analysis of variance on program planning skills
(item 19) for "importance of competency."

Source of Variation DF SS MS

Company 2 3.825 1.912 5.316 .006 *

Management Level 1 0.083 0.083 .232 .631

Company x Level 2 4.765 2.382 6.622 .002 *

Residual 106 38.132 .360

Total 111 49.107

* P < .05

Table 73. Newman-Keuls results on item 19.

Company Level Mean

C 2 2.6667 3

B 1 2.7778 18

B 2 3.5000 8

A 2 3.5581 43

A 1 3.5625 32

C 1 3.6250 8

Company A, Level 1 = Level 2
Company B, Level 1 = Level 2
Company C, Level 1 = Level 2
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Table 74. Two-way analysis of variance on cost-effective planning
skills (item 20) for "importance of competency."

Source of Variation DF SS MS

Company 2 2.287 1.143 3.120 .048 *

Management Level 1 1.513 1.513 4.128 .045 *

Company x Level 2 2.876 1.438 3.923 .023 *

Residual 105 38.480 .366

Total 110 47.856

* P < .05

Table 75. Newman-Keuls results on item 20.

Company Level Mean

B 1 2.8333 18

C 1 F 3.0000 7

C 2 3.0000 3

A 1 3.4375 32

A 2 3.5581 43

B 2 3.7500 8

Company A, Level 1 = Level 2

Company B, Level 1 < Level 2

Company C, Level 1 = Level 2
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Table 76. Two-way analysis of variance on stress management skills
(item 21) for "importance of competency."

Source of Variation DF SS MS

Company 2 4.585 2.292 6.125 .003 *

Management Level 1 .168 .168 .449 .504

Company x Level 2 1.286 .643 1.718 .184

Residual 106 39.672 .374

Total 111 47.420

* P < .05

Table 77. Newman-Keuls results on evaluation item 21.

Company Mean

B 2.8077 26

C 3.2727 11

A 3.3600 ] 75

Company A > Company B
Company A = Company C
Company B < Company C
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Table 78. Two-way analysis of variance on time management skills
(item 22) for "importance of competency."

Source of Variation DF SS MS

Company 2 1.745 .872 2.596 .079

Management Level 1 .468 .468 1.393 .241

Company x Level 2 2.935 1.468 4.368 .015 *

Residual 107 35.951 .336

Total 112 40.867

* P < .05

Table 79. Newman-Keuls results on evaluation item 22.

Company Level Mean

C 2 2.6667 3

B 1 3.0556 18

A 2 3.3953 43

B 2 3.5000 8

C 1 3.5000 8

A 1 3.5758 _
33

Company A, Level A = Level 2
Company B, Level A = Level 2
Company C, Level A = Level 2
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Table 80. Two-way analysis of variance on extent to which the
need "human relations skills" is being met (item 1).

Source of Variation DF SS MS

Company 2 5.270 2.635 5.581 _005 *

Management Level 1 .082 .082 .173 .678

Company x Level 2 .559 .280 .593 .555

Residual 104 49.103 .472

Total 109 55.173

* P < .05

Table 81. Newman-Keuls results on evaluation item 1.

Company Mean

A 2.4932 73

B 2.8846 26

C 3.0909 ] 11

Company A < Company B
Company A < Company C
Company B = Company C
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Table 82. Two-way analysis of variance on extent to which the
need "human relations skill" is being met (item 5).

Source of Variation DF SS MS

Company 2 .611 .305 .841 .434

Management Level 1 .001 .001 .004 .950

Company x Level 2 2.752 1.376 3.789 .026 *

Residual 105 38.129 .363

Total 110 41.586

* P < .05

Table 83. Newman-Keels results on evaluation item 5.

Company Level Mean,

C 2 2.3333 3

B 1 2.4444 18

C 1 2.6250 8

A 2 2.6429 42

A 1 2.8750 32

B 2 3.0000 8

Company A, Level A = Level 2
Company B, Level A = Level 2
Company C, Level A = Level 2
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Table 84. Two-way analysis of variance on extent to which the
need "leadership skills" is being met (item 7).

Source of Variation DF SS MS

Company 2 .649 .324 .715 .492

Management Level 1 .103 .103 .227 .635

Company x Level 2 3.177 1.589 3.501 .034 *

Residual 105 47.645 .454

Total 110 52.342

* P < .05, H0 rejected

Table 85. Newman-Keuls results on evaluation item 7.

Company Level Mean

C 2 2.3333 3

A 2 2.4186 43

B A 2.5556 18

C 1 2.6250 8

A 1 2.8387 31

B 2 3.0000
_ §

Company A, Level A = Level 2
Company B, Level A = Level 2
Company C, Level A = Level 2
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Table 86. Two-way analysis of variance on the extent to which the
need "conflict management skills" is being met (item 12).

Source of Variation DF SS MS

Company 2 4.360 2.180 5.017 .D08 *

Management Level 1 .089 .089 .204 .652

Company x Level 2 .577 .228 .663 .517

Residual 105 45.630 .435

Total 110 51.856

* P < .05, H0 rejected

Table 87. Newman-Keuls results on evaluation item 12.

Company Mean

C 2.2727 1 11

B 2.3200 25

A 2.7867 75

Company A > Company B
Company A > Company C
Company B = Company C
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Table 88. Two-way analysis of variance on the extent to which the
need "productivity monitoring" is being met (item 17).

Source of Variation DF SS MS

Company 2 9.475 4.738 9.811 .001 *

Management Level 1 .940 .940 1.946 .166

Company x Level 2 .025 .012 .026 .974

Residual 106 51.184 .483

Total 111 61.429 .553

* P < .05

Table 89. Newman-Keuls results on evaluation item 17.

Company Mean

B 2.0769 26

C 2.5455 11

A 2.7467 75
_

Company A > Company B
Company A = Company C
Company B < Company C
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Table 90. Two-way analysis of variance on the extent to which the
need "employee evaluation skills" is being met (item 18).

Source of Variation DF SS MS

Company 2 15.680 7.840 14.329 .001 *

Management Level 1 .036 .036 .065 .799

Company x Level 2 .645 .322 .589 .556

Residual 105 57.451 .547

Total 110 74.396

* P < .05

Table 91. Newman-Keuls results on evaluation item 18.

Company Mean

B 2.1538 26

C r 2.7000 10

A [ 3.0667 75

Company A > Company B
Company A = Company C
Company B = Company C
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Table 92. Two-way analysis of variance on the extent to which the
need "program planning skills" is being met (item 19).

Source of Variation DF SS MS

Company 2 4.260 2.130 4.768 _010 *

Management Level 1 .866 .866 1.938 .167

Company x Level 2 .176 .084 .187 .830

Residual 105 46.913 .447

Total 110 51.856

* P < .05

Table 93. Newman-Keuls results on evaluation item 19.

Company Mean

C 2.1818 1 11

B 2.5000 26

A 2.7432 74

Company A = Company B
Company A > Company C
Company B = Company C
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Table 94. Two-way analysis of variance on the extent to which the
need "occupational health and safety practices" is being
met (item 23).

Source of Variation DF SS MS

Company 2 5.119 2.559 5.017 .008 *

Management Level 1 3.771 3.771 7.393 .008 *

Company x Level 2 1.947 .973 1.908 .154

Residual 98 49.990 .510

Total 103 56.760

* P < .05

Table 95. Newman-Keuls results on item 23.

Company Level Mean

C 2 1.6667 3

B 2 F 2.7500 8

C 1 2.8750 8

B 1 2.9412 17

A 2 2.9500 40

A 1 3.1786 28

Company A, Level A = Level 2
Company B, Level A = Level 2
Company C, Level A > Level 2
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APPENDIX F

RECOMMENDED CHANGES TO INSTRUMENT
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MANAGEMENT DEVELOPMENT NEEDS ASSESSMENT INSTRUMENT

Purpose of the Research. This research has two major purposes: (1) to identify the
needs of managers in high-technology industries in Oregon for continuing training and
development; and (2) to field-test instrumentation that can be used by organizations to
identify training needs of their managers.

INSTRUCTIONS

SECTION A: For each item, you are asked to give two responses.

Column 1 - Competency Evaluation:

For each item, circle one number which represents your judgement
of that item's importance to your position:
DK - Don't know

1 - Unimportant
2 - Neither important nor unimportant
3 - Important

Column 2 - Extent to Which Need Is Being Met by Your Company:

DK- Don't know
1 - Inadequate
2 - Neither adequate nor inadequate
3 - Adequate

EXAMPLE Column 1 Column 2

COMPETENCY EVALUATION
(circle one)

4-,

M 444..1 C
1. M
0 441..

0
C e
MI ,-. C. 4.,

C 4.4 S
-44 S. 1... M0 0 C 44
.I..) el. -C 0 S.-
.. E -,.., 0z,. . 0.
0 C W O

Competency CI Z c

EXTENT TO WHICH NEED
IS BEING MET
(circle one)

0
O
O

1. Ability to use computer OK 1 2 3 DK 1 2 3

2. DK 1 2 3 DK 1 2 3

k DK 1 2 3 DK 1 2 3




