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This research tests the application of job enrichment

in a maintenance short-interval-task oriented organization.

Data were collected from nine work groups involving twenty-

nine employees. Results indicate enrichment in this type

of organization is possible. Criteria were established to

measure the fit of each work group to the five core job

dimensions of skill variety, task identity, task signifi-

cance, autonomy, and feedback. A strong correlation between

core job dimension scores and productivity levels was

indicated.

A work control program, compatible with job enrichment,

is discussed and used to implement job content changes.

Manipulation of the job content for poor performing groups

with low core job dimension scores has resulted in sig-

nificant reductions in nonproductive time.
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CHAPTER I

INTRODUCTION

An estimated $13 billion in the United States

annually will be wasted through mismanagement of the

maintenance function (6).

The study of problems in short interval tasks with

respect to work control and performance has constantly

plagued maintenance organizations (3). Generally accepted

performance (working time) of 60 percent is usually con-

sidered extremely good. Efforts to improve organizational

effectivity have largely been associated with attempts to

routinize and/or implement highly structured control

systems (1, 5) that are usually quite lacking in autonomy.

Content Development

Investigations of short interval tasks such as exist

in a maintenance department within a large division of a

major corporation are made as a means to increase effec-

tivity. Studies herein will integrate the motivation-

hygiene theory (4) and the five core job dimensions (2).

These two factors are developed and implemented into a

work control system for short interval tasks,
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This paper also undertakes to examine and evaluate

the effects of job enrichment as applied to a typical

short-interval-task work structure in a maintenance

organization. Additionally, methods of work control pro-

grams compatible with a short-interval-task environment

allowing for job enrichment are detailed.

As a basis for determining job enrichment congruence

in a specific maintenance group, a set of criteria is

developed and evaluated. The relative strength and weak-

nesses of enriching jobs to the five core job dimensions

will be determined and compared to productivity levels.

Study groups weak in core-job-dimension scores and low in

productivity will be reviewed for changes in job content.

The work control system will be used as a vehicle to

implement these changes.

Research Objectives

There are five main objectives of this research:

1. To understand the organizational interaction of

maintenance and product organizations,

2. To identify characteristics for maintenance tasks

that are indicative of a high performance and a high core

job dimension score,

3. To develop a work control system that is deli-

cately balanced between giving a high degree of discretion

as well as good management control data,



4. To implement job content changes through the work

control system to raise weak productivity levels, and

5. To establish a balanced program for replicative

programs utilizing the same basic research approach.

These five objectives are examined, clarified, and

manipulated throughout this thesis.
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CHAPTER II

REVIEW OF LITERATURE

1957-1966: Foundation of Basic Theory

The keystone of job enrichment rests with the work

done by Herzberg (21, 22, 23) in his studies of the job

itself. Both drawing on the work of Maslow (30) and con-

tributing to Maslow's work, Herzberg (22) completed an

analysis of two thousand studies of job attitudes for the

past fifty years. Herzberg's findings resulted in the

theory that job satisfaction and job dissatisfaction are

not opposites on the same continuum, but rather are on

separate continua. To develop this finding further, a

study of two hundred engineers and accountants was com-

pleted by Herzberg (23). The results were two sets of

factors--satisfiers (content items) and dissatisfiers

(context items). The theory culminated with the motivation-

hygiene theory or two continua theory of an approach to

work motivation. In practical terms, an improvement in

content items would enhance satisfaction and thereby

increase motivation. Improvements in hygiene or context

items would prevent dissatisfaction but would not increase

satisfaction.

5
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1963-1966: Time for the Critics

During this time the motivation-hygiene theory was

bombarded with attacks. Early challenges (1, 7, 8, 9, 11,

12, 13, 14, 27, 4o) were premised on the small study size,

coupled with the reliability of factors and a focus on

overall job satisfaction. These early criticisms of

Herzberg's theory did not have any effect on Herzberg's

advancement of this pursuit of foundation, nor did they

contribute to the theory's further development. It appears

as if the desire to establish a single significant factor

or hierarchical ranking of factors led these research

critics down an opposing path in lieu of an effort toward

synergy.

Some of the later critics (2, 15, 16, 32), although

critical of the motivation-hygiene theory, did contribute

to one significant present aspect of this theory. Their

areas of research dealt mainly with the possibility of

different effects of the motivation-hygiene theory on

various occupational levels. Their premise was that em-

ployees at lower-need levels would not respond to enriched

jobs because their needs would be at the lower end of

Maslow's need hierarchy. This avenue of research preceded

and ran parallel to the research done by Deci (5, 6), with

regard to the interrelationship between intrinsic and ex-

trinsic reward constructs.
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1967: Critique of Early Criticisms

The work done by Whitsett and Winslow (39) in their

review of criticisms of the motivation-hygiene theory is

of paramount importance in establishing the validity of

Herzberg's work. Their thrust was to review the underlying

concepts of the early critical views in terms of the theory

as set forth by Herzberg. This resulted in many of the

critical research articles (7, 8, 9, 29, 40) actually in-

dicating support for the motivation-hygiene theory. Other

studies (1, 2, 27, 32) were described by Whitsett and

Winslow as clear misinterpretations of the motivation-

hygiene theory.

Two general confusing points from these research

articles regarding the theory are

1. Falsely assuming the intent of the motivation-

hygiene theory to measure overall job satisfaction, and

2. Assuming that hygiene factors have little effect

on satisfaction.

This latter point has been eloquently described by

Monczka and Reif:

0 . . if the workers "don't give a damn" because
the company's fringe benefits do not meet their ex-
pectations (e.g., "they're not as good as the guy's
across the street") management had better first
review the compensation package before ever con-
sidering job enrichment (31).

The work done by Whitsett and Winslow, together with

actual implementations and subsequent successes of job

enrichment, put to rest many criticisms of the theory.
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1964-1975: Trichotomy of Research

Three significant pursuits of research occurred be-

tween 1964 and 1975. First was the successful implemen-

tation of job enrichment in AT&T, General Foods, Saab, and

Volvo. These programs seemed to add a significant amount

of credibility to the theory in terms that could be under-

stood by practitioners. Ford's (10) contribution helped

carry job enrichment through a critical period of criticism.

Second was the early work of Hackman and Lawler (17),

Hackman and Oldham (19), and Lawler and Hall (26). Their

research focused on job characteristics and led to the

eventual identification of five core job dimensions--skill

variety, task identity, task significance, autonomy, and

feedback. This area of study also produced a key piece of

research by development of the Job Diagnostic Survey (JDS),

and the Motivating Potential Score (MPS)(18, 20). The JDS

evaluates the need for an individual to be enriched (not

all employees need to be enriched), and the MPS evaluates

the potential motivational aspect of the job (not all jobs

can be changed to motivate).

Thirdly, the work being done with job design is a

focus on the redesign of the job. The objective is to make

the job more interesting, and therefore more challenging--

a concentration on the work itself. Obviously, the job

design approach is contained within the theoretical and
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practical aspects of job enrichment. Since the addition

of autonomy and feedback to job enrichmentany dichotomy

between job enrichment and job design that may have existed

is now lost.

The result of this trichotomy established job enrich-

ment as a forminable tool to enhance job satisfaction.

1976-1977: Philosophical Approach
to Job Enrichment

Articles appearing during 1976 and 1977, particularly

Chung and Ross (4), Hackman and Oldham (19), and Herzberg

and Zautra (24), are very cautious in advising that there

is no "package program" for job enrichment. Each success-

ful program is the result of careful analysis and good

control of implementation. Job enrichment is no panacea

for job satisfaction or productivity ills. Hopefully

these subtle overtones have moderated any sensationalism

that may have been attached to job enrichment implemen-

tation efforts.

The critics of the theory have largely disappeared.

Formidable opponents (28) of job enrichment have carried

the opinion that job enrichment vis-6'-vis job design is

just a "smarter" way to do a job.

Locke contends that while job satisfaction is enhanced,

productivity can be better increased by setting goals. His

position that goals will increase productivity is at the
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exclusion of job enrichment. The point that job enrich-

ment may increase productivity by a better designed job

and/or may be moderated by increased job satisfaction is

a difficult assessment. Locke's viewpoint is shared with

a less adamant opinion of job enrichment exclusion by

Umstot, Bell, and Mitchell (36). Their research contends

that situations moderated by job enrichment in a goal

oriented program are more effective than a goal oriented

program alone. This research seems to be more in line with

path instrumentality and goal clarity (25, 35).

1978-1979: Present Research and
Future Trends

There are presently four new areas of job enrichment

being researched to any extent. First, there is a strong

indication from the work done by Champagne and Tausky (3)

and Wanous (37) that occupational constraints such as

"blue versus white collar" or demographical constraints

such as urban versus rural could influence job enrichment

effectiveness. The practical.thrust of this research,

while interesting, is of very little consequence when one

utilizes the JDS and MPS evaluative approach to job en-

richment.

Second, there is a prediction by Patten (33) that job

enrichment is on a collision course with job study and job

evaluation. This is certainly true, and job enrichment
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has been colliding constantly with organizational mores

and institutions. The redesign of a job for enrichment

within the work structure is very difficult, if not some-

times impossible. The trade-offs become the sacrifice of

old for the unproven new. Employees are becoming exceed-

ingly aware of the quality of work life ethics associated

with their jobs. Shifts to meet these expectations are

necessary. The exact timing or structured influence upon

the organization can only be determined precisely by time.

More research in this area may help determine the eventual

outcome.

Thirdly, White and Mitchell (38) are pursuing the

effects of social cues given off by co-workers, and their

subsequent effects on workers in an enriched job environ-

ment. Much research has been accomplished in determining

social cues (peer pressure) in piecework situations, but

little is understood about social cues in an enriched job

situation. White and Mitchell's research concluded that

social cues were effective in moderating job enrichment.

This research points toward the possibility of a joint

employee perception between objective task characteristics

and social cues. This result is easier to conceive than

that of Salancik and Pfeffer (34), who suggest that social

and informational cues may be better predictors of em-

ployees' reactions to a task than the actual objective
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characteristic of the task As one of the five core

dimensions is task significance, further research would

perhaps show that employee/job relationship with weak task

significance could be affected by social cues more than a

fully enriched job.

Fourth, Yorks, Kaplan, and Ochs (41) have completed

an interesting and important article on the integration

of operational improvements and job enrichment. This path

leads job enrichment toward a methodology of implementation

that is a quasi coupling of industrial engineering tech-

niques and job enrichment. Development of integrative

techniques linking industrial engineering methodologies

and job enrichment would be a significant milestone, and

a conscious profit oriented attempt to recognize intrinsic

needs. The utilization of two programs on separate time

perspectives, with distinctly different approaches to

redesign of work, is a sensitive process. This sensitivity

approaches that of implementing work controls that enhance

job enrichment.
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CHAPTER III

CONCEPTUAL INTERACTIONS

The foundation for this study rests upon the

motivation-hygiene theory of Herzberg (2). As a media for

evaluation and task redesign,the excellent article by

Hackman, Oldham, Janson, and Purdy (1) entitled "A New

Strategy for Job Enrichment" has been of great value, par-

ticularly the definition of core job dimensions. Finally,

the implementation and continuation of a formal work con-

trol program for short interval tasks, as described in

Chapter X, integrates the job enrichment program for short

interval tasks into a control sequence. This concept is

presented in Figure 1.

Basic Human Core Job Work Control
Needs Dimension and Feedback

skill variety task input/
task identity output

motivation-
motivan-task signifi- measurementhygienecance
theorycaanalyses

autonomy control

feedback

New Tasks

Fig. 1--Interpretation of management controls and
feedback information with core job dimension and basic
human needs.
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The conceptual value of Figure 1, particularly the

control aspects, is in its autonomy of control. Yet the

system permits participation by other units such as work

measurement and manpower planning within the work groups'

structure. Even with autonomy and participation the work

control function has, as its foundation, a formal inte-

grating relationship with the entire system. However,

there must be a complete understanding of the need for a

certain amount of congruence between the core job dimensions

and their host work control. If there is no congruence or

compatibility with a work control system, dysfunctional

interactions will endeavor to tear down job enrichment

efforts. The integration between scheduling autonomy and

the control function is discussed further in Chapter X.
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CHAPTER IV

METHOD OF ANALYSIS

Research Setting and Subjects

The research was conducted in a large manufacturing

company and involved employees who worked in the maintenance

department. (Because of the variation of maintenance

functions and organization the term "plant services" is

sometimes used to connote a broader scope of the word

"maintenance.") All study groups were trade oriented

consisting of mechanical, electrical, machinists, and

refrigeration skills.

Data were collected from 9 work groups, consisting of

27 employees. The median age for the respondents was

51 years, with a range of 22 to 64 years. The median

education level was 3 years of high school, and ranged

from eighth grade to 2 years of junior college. All par-

ticipants were men. The mean tenure was 19.4 years, with

a range of 1 to 36 years.

Procedure

To gather information for this report three key

elements were researched: (a) organizational structure;

(b) actual job content of employees; and (c) historical

20
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personnel records. A brief discussion of these elements

follows.

Structure Analysis

Data were collected from an inspection of 472 oper-

ating procedures covering all company operations.

Job Content

The primary data gathering instrument was the job

content analysis form. (See Appendixes 1 through 5.) The

data were compiled from observations of tasks, review of

completed tasks, and the daily job content work sheets

(see Appendix 6), completed by the employee. All data

were collected on site over a 4-month period.

Personnel

Expertise, tenure, and biographical data were obtained

from company records.

Measures

Five measures of variables were taken during this

study to show the various associations through stages of

manipulation.

Nonproductive Time

Random surveys were taken of each study group through-

out each work day by use of modified work sampling

observations, and entered on the work sampling observation
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form (see Appendix 7). Each observed activity was either

a working, walking, or idle time observation. A total of

6,094 observations were made during the project's duration.

Ratios of observations to idle time were calculated and

summarized for each week as nonproductive time.

Absenteeism

Company records were surveyed to evaluate the extent

of absenteeism that would appear to be suspect to taking

a day off. This was accomplished by reviewing the absence

slip, doctor's report, and personal knowledge by the

employee's supervisor. Therefore, the absenteeism reported

would be qualified to show only suspected abuse of absentee

policy.

Expertise of Job Content

Each employee was graded on a 5-point scale (1 un-

satisfactory, 2 fair, 3 satisfactory, 4 very good, and

5 outstanding) in three categories--quality, quantity, and

knowledge. Ratings were obtained through extensive inter-

views with each employee's supervisor, and entered on the

expertise of job content form. (Appendix 8.)

Structure of Group Interface

Reviews of 472 standard practices were made. Each

standard practice was subsequently entered on a matrix to

show its affect on a product group or the study group, and
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the degree of discretion allowed each group. Inferences

were made from the collected data without statistical

methods.

Job Content

Data collected on the job content analysis form were

evaluated on a 5-point scale as follows: Ilow (L),

2 medium-low (M-L), 3 medium (M), 4 medium-high (M-H),

and 5 high (H). Over 2,400 job content task reviews were

made to determine the job content rank score in the five

core job dimensions of skill variety, task identity, task

significance, autonomy, and feedback.

Outcome Measures

Two basic outcome measures were utilized to show

association and interdependency between or among all

variables,

Correlation Coefficients

Correlation coefficients were calculated for the sum

of core job dimensions, nonproductive time, absenteeism,

expertise of job content, skill variety, task identity,

task significance, autonomy, and feedback.

Multiple Regression

Multiple regression calculations for the following

relationships to dependent variables with independent

variables were completed:



24

1. Sum of five core job dimensions with non-

productive time, expertise, and absenteeism,

2. Nonproductive time with skill variety, task

identity, task significance, autonomy, and feedback,

3. Absenteeism with skill variety, task identity,

task significance, autonomy, and feedback,

4. Expertise with skill variety, task identity,

task significance, autonomy, and feedback, and

5. Nonproductive time with expertise and absenteeism.

Means and Standard Deviations

Means and standard deviations were calculated for

each variable and are included in Chapter IX.



CHAPTER V

ORGANIZATIONAL INTERACTION

OF THE STUDY AREA

Study Group Is not Product Oriented

This study group's major objective or function, as

implied in the organization chart (see Appendix 9), is

service. Unlike normal support functions such as material

control, procurement, engineering, etc., that are linked

to the product, maintenance services is one step removed

from these product-linked support functions. To further

alienate this group from the "main flow" of information,

understanding, and support, it is the largest single over-

head cost function in the study company. This is generally

true of this function in most companies. Obviously during

budget cutbacks, the "lion's share" is usually the burden

of these service organizations. Yet, as will be understood

later on, the function is vitally important at all pro-

duction levels.

Boundary Spanning Influences

As a measure of this unlinked state for the group

study area, divisional policies were reviewed as boundary

25
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spanning identifiers in respect to how they linked all

groups in the plant to the product (1). The findings

suggest a very strong correlation between product-linked

standard procedures and product-linked organization.

Table I indicates the interrelationship of the boundary

spanning identifiers.

TABLE I

INTERRELATIONSHIP OF
PROCEDURES

OPERATING

Affects Affects All General
Functional Areas Product Groups Policy

Administration and
Personnel 2 92 .

Manufacturing support 129 4 .

Manufacturing,
Quality Control and
Engineering 150 1

Safety and general
policy . . . . 60

Services (study
groups) 1 42 1

Total 282 139 61

The distribution in Table I places the study area in

a similar position with administration and personnel.

However, a closer look at each area (services, and
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administration and personnel) further classifies the two

groups into another matrix, as shown in Table II.

TABLE II

DEGREE OF DISCRETIONARY POWER
BY AFFECTED GROUP

Affects Product Affects All Groups

Discretion Discretion

Functional Areas High Low High Low

Administration and
Personnel 2 . . 90 2

Manufacturing support 127 2 3 1

Manufacturing,
Quality Control and
Engineering 14 9  1 1 .

Safety and General
Policy . . . . 60 .

Services (study
groups) 1 . . 2 41

Total 279 3 156 44

Table II gives a breakdown among all factors by looking

at the discretionary degree of decision making with respect

to each procedure. As indicated in Table II, there are two

ways in which a procedure can link a department. One is by

throughput which would have a low discretionary allowance,

and the other is by autonomy which gives the affected area
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a high discretionary allowance. For example, a procedure

that states, "You must complete form 'A' and forward it

to services for approval" would have a low degree of dis-

cretion whereas a procedure that states, "Equal Employment

Opportunity form No. 1, approved by the department head,

must accompany all requests for personnel" would have a

high degree of discretion. It is the degree of discretion

that indicates the linked relationship between two functions.

This, however, is not the final criterion for determining

the degree of linked relationship.

As structure is defined as an interaction of input

and output (3), the distinction of high and low discretion

would indicate that certain functions would not interact

with each other. As can be seen from Table II, page 27,

services'input of procedures presents a low discretion to

users which indicates a "complete and return" type of pro-

cedure, that is, a strong inward reaction in lieu of an

interaction between groups; contrasted to manufacturing

which has a high degree of discretion but its interaction

is limited.

This low discretion structurally places services out

of the main flow of information. Attempts to include

services in the production function in manufacturing is

usually just tokenism. This condition will prevail until

such time as services are linked into the product through
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formal procedures. These procedures would cover areas

such as preventive maintenance, equipment utilization, and

maintenance planning and scheduling. The alienation of

maintenance in manufacturing is easier to see when con-

trasted to the process industries (2).
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CHAPTER VI

CROSS SECTION OF STUDY GROUPS

Two units in Appendix 10, electrical shop and utility

distribution, and tool manufacturing will be studied.

Within these two areas will be nine work units repre-

senting a labor cost base of $573,000. Each unit is

analyzed and referred to by a color code for purposes of

anonymity and ease of reference. Following is each work

group's reference code and its corresponding function:

1. Red--motor rewinding

2. Orange--machine repair

3. Green--crane system repairs

4. Blue--relamping

5. Purple--electrical machine repairs

6. Brown--office equipment repairs

7. Yellow--machinists

8. Gray--electronic sensing device repairs

9. Pink--refrigeration unit repairs

Figure 2, page 32, depicts the degree of inter-

relationship among the various work groups studied with

respect to a task to be performed.

31
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Gray

Purple Yellow

Blue

Green 
Brown

Orang e Pink

Fig. 2--Interrelationship of study groups on task
assignment prior to change.

The discretionary allowance for task assignment or

selection by the employee was at extremes. Work within a

particular craft area could be worked by any employee

having that general classification. Most tasks were

selected by the employees. Those tasks requiring any

degree of dual craft requirements were generally left aside

unless supervisory action was initiated. The one major

exception was the Yellow group. It acted somewhat in-

dependently, as its task area could not be worked by any
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other group. However, its support was necessary, and the

Yellow group could show favor by support or non-support of

another work group.

Appendix 11 is a synopsis of job duties as they exist

today. These same job descriptions were in effect prior

to the study period. They were not used or conceived of

as segmental, but rather as an all encompassing outline

of duties. It is from within the boundaries of these job

descriptions that the greatest changes are being made. To

initiate the most simple wording change in the formal

classifications would require years of negotiation as

union concurrence, wages, etc., would have to be addressed.



CHAPTER VII

PRESTUDY SYNOPSIS OF EFFECTIVITY

Effectivity as used here is with respect to quanti-

tative measures such as absenteeism, expertise quotient,

and work sampling measurement. Each subject is discussed

in the following text.

Absenteeism

Table III is a survey of absenteeism for the previous

twelve months. All percentages are computed by dividing

days absent for unknown illness by the yearly group man-

days available.

TABLE III

ABSENTEE SUMMARY (PRIOR YEAR)

Group

Red . . -.-a -
Yellow .
Brown . . .
Green . . . -
Orange . - .
Purple . . -
Blue . .
Gray .-
Pink . -

" I a a a a a a a S a a a a a a

a a a a a a a a a a a S S S a

" a a a a a a I S aS aS a a aS a

" - S - - - - -a a S - - - Sa

a a - - - - - - - -
a - - - - a

- -a -a -a -a -a -a -a -a -a -a -a -a -a -a -a

a -a -a -a -a -a -a -a -a -a -a -a -a -a -a -a

a -a -a -a -a -a -a -a -a -a -a -a -a .a -a -a

- -a -a -a -a -a -a -a -a -a -a -a -a -a -a -a

These data were collected from individual records

and each entry was qualified as to known long-term illness

34
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(broken leg, terminal cancer, eye injury, etc.), or un-

known one or two day illness that would be suspect to a

"gone fishing" day. The final data represent only lost

time days that lend themselves to individual discretion.

Expertise of Job Content

Table IV is a representation of each group's exper-

tise, as collected from Appendix 8, with respect to job

content in terms of quality, quantity, and knowledge.

TABLE IV

SUMMARY OF EXPERTISE OF JOB CONTENT

Group Index Number

Red .- .- .0 .a .a .9 . 1. 0 S- 1- 4- a- 1- 0- 0- a- 0- A- 0- 4- 0- 11 -.6

Yellow . . . . . . - - - - - - - - - - - - - -14-5

Brown . . . . . . . . . . . . . . . . . . . . 11.2

Green . . . . . . . . . . - - - - - - -. 11 .6

Orange . . . . . . . . . . . . . - - - - - - .12.0

Purple . . . . . . . . . . . . - - - - - - - -13 .6
Blue . . . . . . . . - - - - - . - - - - - . . 13 .-0

Gray . -15.0
Pink . . . . . . . . . . . . . - - - - - - - -15. 0

The index number has a possible high score of 15 and

low score of 3, and is obtained by dividing the scores for

quality, quantity, and knowledge by the group size.

Nonproductive Time

Table V, page 36, is a composite group average of

percent of nonproductive time for a six-week period prior

to the start of effecting any job content changes.
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Trained personnel performed modified work sampling

observations on all employees to be covered in this study.

They were instructed to break the number of observations

into three categories--working, walking, and not working.

Table V represents only the ratio of absolute nonworking

observations to total observations.

TABLE V

NONPRODUCTIVE TIME*

Group Percent

Red . . 6 . . . 1 . . . . a . a a 4 a a & a - - - 91

Yellow . . . . . . . . . . . . . - - - - - - - - 6

Brown . . . . . . . . . . . . - - - - - . - - - - 48

Green . .a - - - - - - - - - - 61

Orange . . . . . . . . . . . . . . . . . . . . . 89

Pink . . . . . . . . . . . . . . . . . . . . . . 21

*Study period of 6 weeks.

As indicated in Table V, group Red was not working

or walking in 91 percent of the total observations, while

group Yellow was not working in only 6 percent of the total

observations. This method of observation was continued

throughout the study. The purpose was to observe and

measure wasted effort that would be indicative of moti-

vational problems, and reduce the possibility of

observational interpretation error. Total annual cost

of the lost time in Table V is $293,000 yearly for all 9

groups.
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Effectivity Summary

By visual inspection of Tables III, IV, and V it

would appear as if there would be a correlation among per-

formance, absenteeism, and expertise. To reinforce this

observation the coefficient of correlation for the perfor-

mance to absenteeism and performance to expertise

indicates an r factor of +.57 and -.77, respectively.

However, working at the extremes of performance the

r factor for performance to absenteeism increases to +.88,

indicating a strong degree of linear relationships between

the two variables.

From this survey the question arises as to why high

performance groups have generally high expertise and low

absenteeism? In view of this question, further studies

will be made of core job dimension fit with respect to all

surveyed work groups. These core dimensions will be

evaluated to study and implement work control measures and

job content changes that might be reflective of this

correlation.

1The statistic r as used in this analysis is the
Pearson product moment coefficient of correlation. For

further validation r has been tested for significance
against normal population distribution with the following
criterion: Reject the null hypothesis of no correlation if

r < -. or r:>:, _ as r = .69

For this study the null hypothesis is rejected and the
sample for performance to expertise, -.77, is accepted.
The null hypothesis is accepted and the sample performance
to absenteeism, +.57, is rejected.



CHAPTER VIII

BASIC PROGRAM LEVEL GROUND RULES

AID IN IMPLEMENTATION

Up to this point literature, organization fit, and

study group unit makeup have been reviewed. Additionally,

all performance characteristics have been monitored and

will continue to be monitored throughout the program. At

this stage in the project,certain decisions had to be

made regarding techniques of program implementation. The

following list of ground rules was prepared and adhered

to without exception.

1. No mention of job enrichment, measurement, job

changes, or any other aspect of the plan's ultimate goal

would be revealed.

2. No performance reports of any other quantitative

data would be revealed to any employee including super-

visors, superintendents, etc.

3. The program coordinator would be the only person

with expertise and knowledge for program installation.

4. A work control program would be the vehicle to

carry the job content analysis and changes to the worker.

5. Generally, a low-key participative approach for

implementation of the work control program would prevail.

38
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These basic guidelines have been derived from experi-

ence gained on previous work control implementation

programs and seem to aid in employee acceptance. A

similar approach was used by Ford (1) in formal field

experiments with AT&T between 1964 and 1968, and had a

positive acceptance level by constituent employees.
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CHAPTER IX

EVALUATION OF JOB CONTENT WITH

CORE JOB DIMENSION

There is a negative correlation congruence between

core job dimension criteria and the nonproductive time

performance (Table V, page 36) in the observed groups for

short interval tasks. If this hypothesis is correct the

study groups' performance should have a negative correl-

ative fit to the core job dimension. Job content analyses

data were collected from each group by two methods:

(1) job content work sheets prepared by employees daily

(see Appendix 6); and (2) observations of actual task

selection, methodology, and accomplishment. The results

were used to formulate data on Appendixes 1 to 5 inclusive.

Additionally, each task was inspected with regard to

company and union agreed job classification. This in-

spection was to be used as a guide to slice various.

functions within the task framework's agreed total job

content, and obtain assurance that the content of each

job was within the agreed guide.

41
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Causal Relationship

To evaluate the fit of all core job dimensions the

sum of all core dimension scores and the score of each

dimension (skill variety, task identity, task significance,

autonomy, and feedback) were statistically compared with

performance, expertise, and absenteeism. These relation-

ships are shown in Figure 3.

Absenteeism

Skill variety
Task identity.-' Nnr- SmoTask signifi- Nnpo Sum ofTans sductive O-core jobcance oe

Autoomytime dimensionsAutonomy
Feedback

Expertise

Fig. 3--Presumed causal linkage

The expected causal linkage shown in Figure 3 is

directed toward determining the relative influence of each

independent upon each dependent variable by multiple

regression analysis. There are two prime influences to

be evaluated: first, the relative strength of a particular

core job dimension on absenteeism, expertise, or nonpro-

ductive time; second, the influence of absenteeism,

expertise, or nonproductive time on the sum of the core

job dimension. This technique was used to evaluate the

multidimensional versus the single factor influence approach.
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One consistent finding of researchers (2, 7) is the

apparent need to be strong in all core job dimensions. If

this is true, there should be a synergistic effect from the

sum of the core job dimension giving a greater negative

correlation to nonproductive time than any single core

dimension.

Measurement Criteria for Core Job
Dimension Ratings

Appendixes 1 to 5 inclusive summarize the data col-

lected by the job content work sheets and observations for

each core job dimension. These data were then matched to the

rating criteria for eventual quantification. Each core job

dimension is discussed in the following text.

Skill Variety

Five criteria were used to establish a basis for

determining the degree of skill variety for each unit.

Skill variety centers around avoiding routine, and promotes

the challenge of skills. Accordingly, each task actually

accomplished was reviewed with respect to number of skills

used, sophistication of equipment (e.g., meters, test

apparatus), equipment location (to be worked on), number

of routine jobs accomplished, and number of emergency calls.

Each area was rated in one of five different modes--low (L),

low-medium (L-M), medium (M), medium-high (M-H), and

high (H). This rating system was used for all five core

job dimensions. (See Appendix 1.)



Task Identity

The identification of task accomplishment for an

employee is measured in terms of whether he completes all

tasks or partially completes a task, and whether it is done

complete or partial with help. In most programs individual

task accomplishment may not be as significant as in a short

interval task environment. Numerous examples were brought

out quite quickly by employees when subtly asked if they

worked on a particular machine. If the job was unique and

required no help the employee would go to great lengths

explaining his accomplishment. If the task was a two or

three-man job, a very low-keyed attitude prevailed. Even

on rework, where the task was done by one indivudal, he

would be quite willing to discuss the problems and a

probable fix. More importantly, he would be inclined to

ask for technical help, whereas on multipersonnel tasks he

would blame the other worker and seldom ask for help. (See

Appendix 2.)

Task Significance

Task significance intthis study group is related

directly to the exigent need of task accomplishment. Each

task worked was reviewed with respect to task content. A

request for a lamp change would not be considered an emer-

gency request and would have a low emergency rank, whereas

a breakdown in the fire alarm system would have a high
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emergency rank. The middle rankings tended to be more

perceived emergencies by operators and/or study group

personnel. (See Appendix 3.)

Autonomiy

Autonomy was evaluated using the degree that job con-

tent completion was accomplished with or without assistance.

Also, using the degree that technical evaluations were

made, and whether they required assistance or were completed

alone. (See Appendix 4.)

Feedback

To determine the degree of knowledge for feedback on

each group's task accomplishment, a measurement of post-

task completion operational checks was made with respect as

to whether the employee actually performed or just observed

the operational check. Operational checks of some sort

were possible and in most cases required. (See Appendix 5.)

Measurement Data Development

Development of the measurement data in Appendixes 1 to

5 inclusive were essentially accomplished by a priori

resolution. Validity for these measurement criteria in

other than the specific milieu has not been tested. One

part of this study was to begin developing measurement data

that would be valid from company to company in a maintenance

organization. Strong correlations between the core job



dimensions, as evaluated by this measurement data, would be

a positive step toward developing an eclectic process of

core dimension measurement in maintenance.

Table VI summarizes the five core job dimensions with

respect to the nine surveyed work groups, from the data

collected on Appendixes 1 to 5 inclusive.

TABLE VI

JOB CONTENT ANALYSIS LEVEL OF RESPONSE
TO CORE JOB DIMENSIONS

Group Skill Task Task Sig-
Variety Identity nificance Autonomy Feedback

Red L L L L M

Yellow H H H H H

Brown M M L H H

Green L H M L L

Orange L L M L M

Purple L M-H M-H L-M M

Blue L H M L H

Gray M-H H H H H

Pink H H H H H

Scores were computed for each value as follows:

L = 1, L-M = 2, M = 3, M-H = 4, and H = 5. Numeric totals

are included in Table VII, page 47.
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Statistical Summary of Collected Data

Table VII identifies group rankings in absenteeism,

expertise, and performance and compares the present fit of

job content to core job dimensions.

TABLE VII

COMPARISON AMONG HIGH AND LOW ACHIEVEMENT GROUPS
AND THEIR FIT TO CORE JOB DIMENSIONS*

Core Job Performance Degree of Absenteeism
Group Overall Nonproduc- Expertise of Percent

Rating tive Time Job Content

Red 7 91 11.6 6.2

Yellow 25 6 14.5 0.2

Brown 17 48 11.2 5.0

Green 11 61 11.6 4.1

Orange 9 89 12.0 3.0

Purple 14 48 13.6 5.4

Blue 15 53 13.0 1.1

Gray 24 26 15.0 3.9

Pink 25 21 15.0 1.3

*Source: Tables III, IV, V, and VI.

To analyze the presumed causal linkage (Figure 3,

page 42), collected data from Table VI, page 46, and

Table VII are statistically evaluated using correlation

analysis and multiple regression analysis (4, 5). Means

and standard deviations of all measures are presented in

Table VIII, page 48.
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TABLE VIII

MEANS AND STANDARD DEVIATIONS
FOR ALL VARIABLES*

Variable Means Standard Deviation

Sum of core job
dimensions 16.3 6.95

Nonproductive time 49.2 28.91

Absenteeism 34.1 21.53

Expertise 130.9 15.07

Skill variety 2.4 1.81

Task identity 3.8 1.71

Task significance 3.3 1.58

Autonomy 2.9 2.03

Feedback 3.9 1.45

N 9.

Intercorrelations for all variables are presented in

Table IX, page 49. Reference to the table is made in the

testing of various causal linkages suggested in Figure 3,

page 42.
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Definitions Used in Statistical Notation

Following is a listing with definitions for statis-

tical notations used in multiple regression analyses for

testing of various causal linkages (6, 8).

1. R--Index of relative strength of relationships of

independent variables upon dependent variables.

2. R2--Percent of variation in dependent variable

explained by the independent variables.

3. B--Relative contributions of each independent

variable to the influence of the dependent variable.

4. r--Pearson coefficient of correlation (bivariate

correlation).

5. F--Probability of getting an F ratio equal to or

greater than the value shown is less than .01.

6. Standard error--Deviation of predicted to actual

scores for dependent variable in terms of units on the

dependent variable scale.

Testing of Causal Linkages

The results of the investigation of paths of causal

influence are discussed in six sections. Multiple regres-

sion techniques were used to test the causal influences,

and the Pearson product moment coefficient of correlation

was used for bivariate correlation analysis.
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Test of Bivariate Correlation
Among All Variables

Reviewing Table IX, page 49, there are several salient

inferences from the correlation. First, the sum of the core

job dimensions has a correlation with nonproductive time of

-.96, whereas the highest correlation for an individual core

dimension (skill variety) is -.85. This would suggest a

synergistic effect for the influence of all core job dimen-

sions.

Secondly, the variable absenteeism does not correlate

significantly with any other variable. Other practical

applications of job enrichment have improved absenteeism

through the enrichment of jobs (1, 3). Whether the level of

absenteeism changes after enrichment remains to be seen.

Thirdly, there are weak intercorrelations among the five

core job dimensions. Although all individual core dimension

correlations with nonproductive time are significant, only

two pairs of variables (autonomy and skill variety, and

autonomy and feedback) have significant intercorrelations.

This would seem to indicate that strength in one variable

for a work unit does not influence other variables.

Test of Moderating Effects of Nonproductive
Time, Expertise, and Absenteeism

It was predicted the sum of the core job dimensions

would be influenced by nonproductive time, expertise, and

absenteeism. Table X, page 52, presents the causal relation-

ships as indicated by multiple regression analysis.
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TABLE X

INFLUENCE OF NONPRODUCTIVE TIME, EXPERTISE,
AND ABSENTEEISM ON THE SUM OF

CORE JOB DIMENSION

Statistic

Multiple R .97

R2  .94

Standard error 1.97

Independent Variable B r F

Nonproductive time -.81 -.96 26.46

Expertise of job content .19 .82 1.51

Absenteeism * -. 58 *
*Not significant at .05 level.

As described in Table X, the sum of the core job

dimension is highly influenced (.97) by the variables per-

formance and expertise. The greatest unit of change would

occur with performance. Expertise as an influencing factor

would diminish rapidly as a contribution to correlation.

This is due primarily to the close bivariate correlation

between performance and expertise. Absenteeism does not

contribute at a level of acceptable significance to influ-

ence the sum of the core job dimension. In hierarchical

order the F value for nonproductive time is significant at

the .01 level.
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Test of Moderating Effects of
Expertise and Absenteeism

The suggested causal relationship in Figure 3, page 42,

is predicted to show significant influence of expertise of

job content and absenteeism on performance. Table XI sum-

marizes and presents the statistical data for interpretation

of this predicted causal path.

TABLE XI

INFLUENCE OF EXPERTISE AND ABSENTEEISM
ON NONPRODUCTIVE TIME

Statistic

Multiple R .78

R2 .61

Standard error 20.72

Independent Variable B r F

Expertise of job content -.67 -.77 4.6

Absenteeism .17 .57 .3

The analysis of the results of this predicted causal

linkage on nonproductive time indicates that there is no

significant relationship at the .05 level for expertise and

absenteeism on nonproductive time. Only .61 percent of the

variation in nonproductive time is explained by expertise

and absenteeism.



54

Test of Moderatn Effects of Each of
the Five Core Job Dimensio

It was predicted that the individual core job

dimensions would have an influence on the causal linkage

for nonproductive time, expertise, and absenteeism.

Table XII, page 55, presents the collected inference

data and provides several clues to the relative influence

of each of the core job dimensions on the three dependent

variables.

First, no single variable was particularly strong

overall. Only task identity/nonproductive time and task

significance/expertise had a significant F value in hier-

archical order. Secondly, all core dimension variables

had a very significant compounding influence on all three

dependent variables. There was a remarkable .96, .95, and

.82 explanation of variance for each dependent variable

respectively. This would strongly support the theory that

strength in all core job dimensions is necessary to influ-

ence the measured dependent variable. Thirdly, there was

a strong influence (.92) of task significance to expertise

of job content. The causal inference of this relationship

is discussed in Chapter XII.
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Summary of Inference of Causality

Analyses of all data collected in the preceding six

measures of causal influence suggest the relationships

presented in Figure 4.

Nonproductive
time

Five core Sum of

dimensions >Expertise core job
job content

Absenteeism

Fig. 4--Hierarchical influence of causal relationships

From this particular series of tests upon all depen-

dent variables four tests were significant. One (expertise)

had a partial influence, and one (absenteeism) appeared to

have little hierarchical influence. Of particular note, as

delineated in Table XII, page 55, is the general weakness

of any of the five core job dimensions to dominate the

statistics. This would imply that the a priori dimen-

sionality as proposed earlier does exist to some degree.

Obviously, much more research is necessary to present exact

evidence of multidimensionality or psychometric validity

of scale. However, it would be most parsimonious to con-

clude that the measures in the particular situation did

not present a valid statement of the relationship between

the core job dimensions score and nonproductive time.
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The comparison of job content to a set of core job

dimensions, compared to a high correlation among group

performance levels, is explained with strong linear

relationship that implies a cause-effect relationship.

Those groups that meet the core job dimension criteria

have a high level of productivity, and those with low core

job dimension fit have a poor level of performance.

From data collected to this point it is evident that

if job content of low performers is changed to be more

consistent to the core job dimension criteria, a marked

degree of increased performance should be realized over

a sustained period of time. These step-by-step changes in

job content will be described in the following text on

implementation. A work control system, as described in

Chapter X, was used as a vehicle to subtly implement job

enrichment and changes in job content.



58

CHAPTER BIBLIOGRAPHY

1. Dickson, Paul, The Future of the Workplace, New York,
Weybright and Tally, 1975.

2. Dunham, R. B., Aldag, R. J., and Brief, A. P.,
"Dimensionality of Task Design as Measured by
the Job Diagnostic Survey," Academy of Management
Journal, 20 (1977), 209-223.

3. Ford, Robert N., Motivation Through the Work Itself,
New York, American Management Association, 1969.

4. John, Peter W. M., Statistical Design and Analysis of
Experiments, New York, The Macmillan Company,
1971.

5. Marriott, F. H. C., The Interpretation of Multiple
Observations, New York, Academic Press Inc., 1974.

6. Nie, N. H., Hull, C. H., Jenkins, J. G.,
Steinbrenner, K., and Bent, D. H., Statistical
Package for the Social Seienices, 2nd ed.,
New York, McGraw-Hill, 1975.

7. Oldham, Greg R., Hackman, J. Richard, and Pearce,
Jone. L., "Conditions Under Which Employees
Respond Positively to Enriched Work," Journal
of Applied Psychology, 60 (1975), 395-T03.

8. Ostle, Bernard, and Mensing, Richard W., Statistics
in Research, 3rd ed., Ames, The Iowa State
University Press, 1975.



CHAPTER X

WORK CONTROL

Philosophical Overview

A work control system, as delineated in Appendix 12,

is being used as a vehicle to subtly implement job enrich-

ment by changes in job content. This system, as shown in

Figure 1, page 17, is designed to be compatible with the

core job dimensions necessary for job enrichment. The

technique used is somewhat controversial, as compared with

a traditional scheduling and work control system (2, 5).

Appendix 12 is subject to criticism because of the place-

ment of partial schedule responsibility on the employee.

However, the new system does allow a review cycle for job

status, and also passes new tasks through another review

cycle for system compatibility. The work control unit then

becomes a service function to the employee, supervisor,

and higher management. Unlike the majority of production

control measures, attention is focused on the task and the

worker--not performance, quantity, or quality. However,

work control unit employees are in a position to monitor

these control measures for each task. Essentially, the

work control system is designed to enhance the perceived

locus of control as internal by the employee. The
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data collection and evaluation steps prepare information

that in traditional scheduling systems would normally rep-

resent a perceived external locus of control by the

employee. This change in locus of control is achieved by

the collection of data through a different functional

organization and level than the work units. This split

presents a situation to the employee that is actually more

of a perceived than a real dichotomy.

The schedule input is the instrument that maintains

system continuity. It is the product of the work group

employee, and work control's prime objective is to collect

and sum all inputs. Granted, work control still has the

upper hand by manipulation of gross requirements and 
man-

power, but this system does involve the employee, and

obtains compatibility between schedule requirements and

task completion need. In addition, a schedule commitment

is given to work control by the employee via the schedule

input.

To further illustrate the lack of real understanding

of the system theory promulgated in Appendix 12, reference

can be made to the article by Herbaty. Herbaty describes

(and actually performs) a completely functional system

that literally hands the worker all materials, tells him

when to start, and criticizes all late completions.

Herbaty addresses employee morale in a purely hygienic
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routine. Furthermore, Herbaty states, "If an employee has

a productivity problem, the supervisor must determine if

its cause is lack of skills or poor morale" (4, p. 135).

It just could not possibly be that a change in job content

might achieve the same effects on a more permanent basis!

This attitude by Herbaty is all too typical of attitudes

that prevail when dealing with problems in a short interval

maintenance task environment. In view of this it is no

wonder that Dickson (1) has, as one of his chapters,

"Opening Salvo in the War on Dumb Jobs." What is worse,

some management techniques are not as smart as some of the

dumb jobs!

Implementation of Work Controls

The implementation of work control measures was com-

pleted with few problems. Meetings were held to explain

to the supervisors that it would be necessary to collect

information relative to each task performed (using the same

form with some minor modifications as was used in collection

of work content data). It was further explained that each

man would be responsible for determining the priority of

schedule, identifying materials, and other requirements

associated with the tasks. There was some discontent from

the supervisors, quoting typical arguments that paper

pushers were being made out of craftspersons. However,

this idea quickly disappeared as soon as everyone became
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involved in the work itself and program details. One

additional step imposed was to set up a work control

monitor, who would intercept all input requests before

they were picked up by the responsible work unit. These

requests were logged in and evaluated for content prior

to distribution. Periodically, a match-up was made (to

purge all records) between work control and employees'

records.

It should be mentioned that the tasks not performed

by the study units, in addition to gross planning and

scheduling activities, were material ordering and equip-

ment selection. Previously, some employees really did not

know what to do until they were told, or one of their co-

workers needed a helping hand. In view of this it was

decided to concentrate on vertically loading tasks with

various aspects of planning, scheduling, and material

identification. This would also allow job content changes

to be put into effect in all work units with little effort

and greater subtlety. It was calculated that by keying on

verticle job loading some of the same quick improvements

would prevail as in cases cited by Ford (3) and Rush (6).
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CHAPTER XI

IMPLEMENTATION OF JOB CONTENT CHANGES

Presented with the data thus far, any change in the

core job dimensions should achieve a corresponding change

in the amount of nonproductive time. Implementation was

accomplished in accordance with the stated ground rules.

The work control system was used to facilitate these

changes.

Due to limited amount of manpower allocated to the

project, a decision was made to concentrate on the five

poorest performing groups, as well as the areas of lowest

core dimension score. Groups Brown, Yellow, Gray, and Pink

were designated as control groups. The following is a

report of changes made and the achieved results over the

two months of program implementation. All percentages in

study period zero in Figures 5 to 13 inclusive are for the

six weeks prior to start of study period.

Content Studies and Changes
for Group Red

Group Red was assigned the responsibility to rewind

all motors that had become burned out or had loose or worn

bearings, shafts, etc. The immediate job content redesign

was directed at increasing task significance and autonomy.
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This involved two relatively simple steps. First, upon

task completion the employees were to deliver and observe

all reinstallations of motors. This would include an oper-

ational check of all motor phases in actual operating modes.

Second, each motor would be assigned to one employee and

it would become his prime responsibility to complete it on

schedule. Each employee would assist one another as

necessary. Materials ordering was not of prime importance.

However, the employees would initiate subcontracts for any

work they could not do, and perform follow-up functions as

part of their responsibilities. Other weak aspects of job

core dimensions are being strengthened at this time.

Figure 5 presents the changes in productive time

experienced as a result of job content changes.

100_

75-

Percent non-
productive 50
time

25_

0
0 1 -2 3 4 5 _6 7

Duration of study period (weeks)

Fig. 5--Nonproductive time for group Red
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The changes made reduced the nonproductive time from

a 6-week average of 91 percent to a low of 25 percent.

All content changes were made during the first 3 weeks of

the study.

Content Studies and Changes
for Group Orange

This group required a redesign of job content

affecting task identity, skill variety, and autonomy.

Group Orange was responsible for mechanically maintaining

machine tools in good operating condition. Accordingly,

a scheme to assign workers into subunits and let them be

responsible for a certain segment of the various shops

they serviced was developed and utilized. This change

was the first step in facilitating the development of

autonomy and task significance. Skill variety was

moderated by expanding preventive maintenance checks.

Additionally, like the Red group, a lead man was

assigned to each task. While it was thought that these

measures would not be 100 percent effective, they did

produce a good return for such a minor change, as indicated

in Figure 6, page 67.

Job content changes were slow in showing a sustained

drop in nonproductive time. After an unexplained drop to

27 percent nonproductive time in the second week, expected

steady reduction resumed.
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100

75

Percent non-
productive 50
time

25-

0 0 1 2 3 4 5 6 7
Duration of study period (weeks)

Fig. 6--Nonproductive time for group Orange

Further work with this group in terms of reaffirming

task identity and developing skill variety through the use

of maintenance diagnostic tools is planned for the future.

Content Studies and Changes
for Group Green

Group Green was responsible for the operation of all

monorail systems and powered doors. This group quickly

responded to changes in skill variety, autonomy, and feed-

back. There was an immediate reduction in nonproductive

time, and it has remained low since the first week. Again,

the changes made were very simple. One employee was made

responsible for each task. The employee was also assigned

the completion of operational checkout responsibility in

lieu of the operator. These changes seemed to have a
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multiple effect on productivity, possibly due to the con-

flict between high task identity and task significance,

and low autonomy and feedback.

With such a high increase in production it was pro-

jected that an increase in nonproductive time (possibly

from the Hawthorne effect) would come about. To date this

group is still operating at the same high productivity

level, and in fact, a slight increase is being noted.

Figure 7 presents the reduction in nonproductive time.

100

75-

Percent non-
productive 50.
time

25.

0 _ L

0 1 2 3 4 5 6
Duration of study period (weeks)

Fig. 7--Nonproductive time for group Green

The reduction in group Green's nonproductive time was

from a 6-week average of 61 percent to a 7-week average of

less than 17 percent. One interesting point was that this

group covered a large area and was seldom in contact with
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its supervisor. Further studies might indicate that the

work control system filled the supervisory (hygiene) void

with a self-actualization (motivator) need.

Content Studies and Changes
for Group Blue

Group Blue was responsible for all the division's re-

lamping effort. Skill variety, task significance, and

autonomy were low, while feedback and task identity were

high.

To approach this problem employees were upgraded to

labor grade A. This change enabled them to replace

ballasts and perform other small electrical rewirings.

Teams were then formed as it was necessary for two employees

to work together for safety reasons. Some additional task

significance seems to have been derived from the scheduling

of tasks now done by employees. This was accomplished by

changing groups of lamps on a routine basis to prevent

irate calls. These employees were actually striving to

meet a challenge by making their jobs more routine? But

the addition of skill variety and the extra autonomy now

allowed seem to provide more of an interest in the work

itself.

Figure 8, page 70, presents the nonproductive time

achieved by this group over the study period.



70

100

75

Percent non-
productive 50
time

25

0
0 1 2 3 4 5 6 7

Duration of study period (weeks)

Fig. 8--Nonproductive time for group Blue

Group Blue was the only group where a change in union

classification was made. The small amount of pay increase

(.10 cents an hour) was far offset by the increased produc-

tivity and flexibility. A resultant change from a 6-week

nonproductive rate of 53 percent to a 7-week nonproductive

rate of 22 percent (average) was achieved through this pay

increase.

Content Studies and Changes
for Group Purple

Group Purple's job content weaknesses were skill

variety, autonomy, and feedback. Again, subunits were

formed as in the Orange group, and in just the few weeks

that the program has been in effect response is favorable.

There will evidently have to be some major job content
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changes to fully implement a high core job dimension fit.

The scope of work and expertise required by this group are

too scattered. In other words, the employees are highly

specialized in the functioning of certain machines in lieu

of a basic electrical troubleshooting background. Unless

a machine breakdown occurs that a particular employee is

familiar with, the task is doomed in terms of being effec-

tively accomplished, or accomplished at all.

Figure 9 presents the results of the job content

changes for the five-week period the program was put into

effect.

100

75
Program
start

Percent non-
productive 50
time

25

0 1 _ 1 _1_1

0 1 2 3 4 5 6 7
Duration of study period (weeks)

Fig. 9--Nonproductive time for group Purple

The start of these content changes was delayed due to

previous programs underway. Although significant reductions
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were achieved the effort did not warrant the results.

Many problems exist within the group that severely limit

the job redesign effort. However, in terms of the numbers,

a benefit has been derived from the program.

Nonproductive Time for Control Groups
Brown, Yellow, Gray, and Pink

These groups were used as control groups throughout

the study period. Monitoring of their nonproductive times

are presented in Figure 10 through 13 inclusive.

100

75.

Percent non-
productive 50
time

25d

o 1 2 3 _ 4 5 6 -7
Duration of study period (weeks)

Fig. 10--Nonproductive time for group Brown
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Fig. 11--Nonproductive time for group Yellow
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100

75

Percent non-
productive 50
time

25

0
0 1 2 3 4 5 6 7
Duration of study period (weeks)

Fig. 13--Nonproductive time for group Pink

Nonproductive time averages for the four control

groups held very constant over the seven-week study period

when compared with the six-week prestudy period averages.

There was evidently some apprehension among employees in

the control groups because their nonproductive time

decreased during the first few weeks. They then seemed

to resume their previous nonproductive levels.

Results of Content Changes

Figures 5 through 9 inclusive represent over $150,000

annual savings for content changes made during the program.

One important aspect of the program was the lack of rein-

forcement. Once a program was set up no other stimulus

was given to the group other than the weekly preparation of

the work schedules.
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Additionally, interaction among the groups has been

reduced as shown in Figure 14. This is a tremendous change

when compared to Figure 2, page 32.

Gray

Purple Yellow

Red (

Green Brow

Orange Pink

Dlue

vn

Fig. 14--Interrelationship of study groups after
redesign of job content.

Reductions were primarily achieved through the re-

definition of assigned work, and by task assignments to

an individual or a subunit within a group.

Subjectively speaking there also seemed to be a

renewed interest in the work itself among all affected
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employees. Supervisory interference after the work control

confrontation was nonexistent. In fact, everyone seemed to

be more attentive to his job duties than before.

In terms of total achievement the implementation

program was successful.



CHAPTER XII

SUMMARY AND CONCLUSIONS

Summary

The application portion of this project resulted in

a direct cost savings of over $150,000 annually. Non-

productive time was substantially reduced. Absenteeism

decreased from nineteen to seven lost days per month for

the enriched study units. Job attitudes of participants

seemed to take a more serious and constructive approach,

although no measures were taken of this variable.

The work control system successfully conveyed the

job enrichment program and job content changes to the

study work units. Additionally, the system exerted enough

controls through "co-op scheduling" to provide management

with a viable tool.

Conclusions

There are five major conclusions that can be inter-

preted from the data. These are as follows.

1. Job enrichment in a short interval task environ-

ment within a maintenance organization is possible. Five

work units were enriched with remarkable success. There

is no apparent differentiation between a maintenance

77
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organization and other organizations with respect to job

enrichment.

2. The measurement criteria developed can predict

the five core job dimensions and productivity level fit.

No single core dimension dominated the influence of any

dependent variable. However, the sum of the core job

dimension was strongly related to productivity, indicating

the presence of a synergistic effect. The congruence

between these two variables is statistically significant,

especially when considering a data base of over 2,400 job

content task reviews and 6,094 performance observations.

3. Work control programs can be compatible with job

enrichment efforts. In this enrichment program not only

was a viable work control system implemented, but it was

also used as a means to evaluate job content and implement

job content changes. With the right approach work control

and job enrichment need not be on two separate continua,

but can compliment each other.

4. Five groups were manipulated by changes in job

content to enhance job enrichment. The majority of the

changes centered around reallocation of work, and devel-

oping smaller subunits with a study group. Most of the

content changes were relatively simple once the tasks were

diagnosed. Significant cost savings have resulted from

these changes by the reduction of nonproductive time.
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5. Future research is recommended in four general

areas:

a. Replication in other work units using the same

measurement criteria and approach;

b. After future replications some expansions of

measures might be required to adapt to different organi-

zational constructs;

c. Integration of work control and enrichment

criteria, with some type of computerized system to handle

large volumes of data or for enhancement of a general

management information system;

d. Some indication that task significance may be

linked to social cues appeared during this project. It is

proposed that social cues may moderate task significance.



-44

oi

Fq

H

Cd

HI HI H

0

H HI H
H
(D

HI F HI
HIq

CDe
R CD

CD C Cp 4
A A.H -4r CDM

-1 -(3)-r

Pi Pi-:)-' *H0 bOwr
*H *H Cd -P r-j -i
F fo o CH
oN cH o o r

80

U)

o i

0

0

r*H

H

yIC

H E-i

z 4

z

0
0

0

rd

OCd
-H -H

W C
H >H
c'S

CH
0

CDH

A H



H HI W-i HI HI

S 14 4 HI

0

~H HI 4 F-HI

c
H
o

-P

ci)()H
H -P H +lQ)Cd a) d X)
-H H -H H
4-- Pi 4-" P -i P- d
%4 -i0H P
d o d o -

81

.a

4

tci

H

><-I

H

x ~

H

4z~ z

0

0-

0q

Uc)H ci Cl)

a)

0

rd
4 F-q



0

Fq-

H

p F-q

tuo

Cd I I I H

p 4-3

o (1)
CHi

(1) *4 F

0

-3

-4 0

Ir-1
4

H

E-
z to

to

S E-P4 E

E Z

p. ~

z
@1

z
0
CD

0

IQ
4

Sri

H

crii

I H
rd )

4 q F4
F--

C)

ci)

ci)

N C)

ro %%

SH
lD Pci

rd -i

-P

H O
P41 e

ro(1)
rH

cii

~- - ~-

82

I I I

C
-P

0

0

'H-P
U) 'Hl

EHS4
E-1 O

0
H
H
ci)

0
-P-
o rd

rd H
o 3

4

0o w
CH

ci 0
4-')P ci

rd 0

rd o l

rO *
-P

H Cd
cii -P
oa o4C) >
-P >
-a a)

rd
(1)
H

Cc

0

,c|)
'H

ci
>P

ci
ci

0

(1)

0
CH

P,

ci)

C)
cii

H

I



HI F4 HI

HI HIm F

HI1
I I

HI

L~i

40

0

- -

HIq E

0IH

HIq HIF :r

0

ti2

0 'H

E- ri)

-P
H

Irc)

0

1W.,

Oa
0 -4

U)

HO
cs H

.cd r0-P
,'H cI
o1cio

ci) ~
E-ci cd

Ul
z 0

0-P 0
AH i

o cdi-
E-1 -PE-4i) '

83

0

4
0

9
H

P-

HIq HI

0

E-4

0

E-1

z
04

z4
P rzD

z

0

0
0
H-
H

ai)

ci1

rd

- - t

iW
rQ t

z



4 HIq HIq

H
pHI

o HI F-I

0

a)

rd
a)

0
CH

a)

to

-a a

00,
0M

H

ad o

C
rc) aPa)

0 00

H a)
Cd 

2 0 4
!: 0 oH

*- H0-
4 orO a)
d -M4 .H 4
M o w
a) a) VO-P

q ,.r 0 0
00 P 64

84

to

D

0

0

r

z

0

z

to

to
Cd

E-p

CH
0

r)
-

.......... J6-



85

E-

A

H 0

c:4 P

p

0
FC-
0

a)

aS

a)
S

PH

0

0

rd

-P

0

a)

0

rd

a1)

co[a

0

Ca

0

C00

r

.a
p

*a

0

a)

a
-)

(H

p

a)

a)

..

tiC
w

P

a)

C

p
a)

p
aS
p
a)

a)

..
a,
p
CC
CC

0
C

a,
S



86

APPENDIX 7

WORK SAMPLING OBSERVATIONS

Craft Observations Working Walking Nonworking

Red

Orange

Green

Blue

Purple

Brown

Yellow

Gray

Pink
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APPENDIX 11

JOB DESCRIPTIONS

Group Occupational Summary

Green This occupation requires the servicing, repair,
and mechanical maintenance of large power
operated doors and monorail systems.

Blue, Red, This occupation requires location of details,
Gray, and installation and maintenance of electrical

Purple systems and equipment; includes installation
and maintenance of electronic controls and
tape-making equipment used on machine tools.

Pink This occupation requires the installation,
maintenance, repair, servicing, and alteration
of air conditioning and refrigeration systems.

Orange This occupation requires the maintenance,
troubleshooting, repair, overhaul, disassembly,
and assembly of conventional and numerical
controlled machine tools, fabricating machines,
mechanical equipment and other plant facilities
and equipment.

Yellow This occupation requires the planning, laying
out work, setting up, and operating a com-
bination of the basic machine tools. Also,
to perform machining operations at a level of
work as described under the specialized
machinist classifications.

Brown This occupation requires the repair, service,
maintenance, and rebuilding of all office
machines.



-P

w0

H

E-i

b.0 
OPo (1)

91

(a tu (a
o o+'oo

0 4-D 0d H V)
4-" ' 0 0)C r)

E i . "
P 4

CH 
a i a

W --- H 0

P. ; --H
0 C -

00

S4

C m cd 3[x

0

E-

\

X ~r
H En
x 4
be 12/

HE-

P,4P -1

C-.:0
z
E-

rd

(oI

c
t0
(I)

P

H I P p C 112



92

E

4

rca

0

H DI4

ad: o

E-

-P
i)

0

-i)
P,)



BIBLIOGRAPHY

Books

Bernstein, Leonard A., Statistics for the Executive,
New York, Hawthorn Books, Inc., 1970.

Dickson, Paul, The Future of the Workplace, New York,
Weybright and Tally, 1975.

Drucker, Peter, The Practice of Management, New York,
Harper and Bros., 1954.

Emery, James C., Organizational Planning and Control
Systems, New York, The Macmillan Company, 1969.

Ford, Robert N., Motivation Through the Work Itself,
New York, American Management Association, 1969.

Herzberg, Frederick, Work and the Nature of Man, Cleveland
Ohio, The World Publishing Company, 1966.

Herzberg, F., Mausner, B., Peterson, R. 0., and Capwell,
D. F., Job Attitudes: Review of Research and Opinion,
Pittsburgh, Psychological Service of Pittsburgh, 1957.

Herzberg, F., Mausner, B., and Snyderman, B., The Motivation
to Work, New York, John Wiley and Sons, Inc., 1959.

Ivancevich, John M., Szilagyi, Andrew D., Jr., and Wallace,
Marc J., Jr., Organizational Behavior and Performance,
Santa Monica, California, Goodyear Publishing Company,
Inc., 1977.

John, Peter W. M., Statistical Design and Analysis of
Experiments, New York, The Macmillan Company, 1971.

Konijn, H. S., Statistical Theorof Sample Sur Des
and Analysis, Amsterdam, North-Holland Publishing
Company, 1973.

Lawler, Edward E., Pay and Organizational Effectiveness:
A Psychological View, New York, McGraw-Hill, 1971.

93



94

Marriott, F. H. C., The Interpretation of Multiple
Observations, New York, Academic Press, Inc., 1974.

Maslow, A. H., Motivation and Personality, New York, Harper
& Row, 1954.

Nie, N. H., Hull, C. H., Jenkins, J. G., Steinbrenner, K.,
and Bent, D. H., Statistical Package for the Social
Sciences, 2nd ed., New York, McGraw-Hill, 1975.

Ostle, Bernard, and Mensing, Richard W., Statistics in
Research, 3rd ed., Ames, The Iowa State University
Press, 1975.

Perles, Benjamin, and Sullivan, Charles, Modern Business
Statistics, Englewood Cliffs, N.J., Prentice-Hall,
Inc., 1969.

Prince, Thomas R., Information Systems for Management
Planning and Control, Homewood, Illinois, Richard D.
Irwin, Inc., 1970.

Rush, Harold M. F., !Job Design for Motivation, New York,
The Conference Board, Inc., 1971.

Simon, Herbert A., The New Science of Management Decision,
New York, Harper & Row, 1960.

Teichroew, Daniel, An Introduction to Management Science,
New York, John Wiley and Sons, Inc., 1964.

Walters, R. W. and Associates, Job Enrichment for Results,
Cambridge, Mass., Addison-Wesley, 1975.

Whisler, Thomas L., Information Technology and Organi-
zational Change, Belmont, California, Wadsworth
Publishing Company, Inc., 1970.

Yamane, Taro, Statistics, An Introductor Analysis,
2nd ed., New York, Harper & Row, 1967.

Articles

Aldag, Ramon J., and Brief, Arthur P., "Impact of Individual
Differences on Employee Affective Responses to Task
Characteristics," Journal of Business Research, 3
(October, 1975), 311-322.



95

Bagadia, Kishan S., "An Update on Job Enrichment,"
Administrative Management, 38 (February, 1977),
52-54.

Brown, Warren B., "Systems, Boundaries, and Information
Flow," Academy of Management Journal, 9 (December,
1966), 318-327.

Burke, R., "Are Herzberg's Motivators and Hygienes
Unidimensional?" Journal of Applied Psychology, 50
(1966), 317-321.

Cassidy, E. W., Edelman, R. J., and Kelly, R. P., "Progress
Report on Management Aids," Personnel, 55 (January-
February, 1978), 21-29.

Centers, R., and Bugental, D., "Intrinsic and Extrinsic
Job Motivation among Different Segments of the Working
Population," Journal of Applied Psychology, 50 (1966),
193-197.

Champagne, Paul J., and Tausky, Curt, "When Job Enrichment
Doesn't Pay," Personnel, 55 (January-February, 1978),
30-47.

Cherrington, David J., "Teach the Work Ethic at Work,"
Personnel Administrator, 21 (October, 1976), 24-28.

Chung, Kae H., and Ross, Monica F., "Differences in
Motivational Properties Between Job Enlargement and
Job Enrichment," Academy of Management Review, 2
(January, 1977), 113-122.

Congdon, Dale R., "We Redesigned the Jobs in Our Word
Processing Center," The Office, 86 (November, 1977),
75-?7.

Cruickshank, George E., "No-Shows at Work: High-Priced
Headache," Nation's Business, 64 (September, 1976),
37-39.

Cummings, T. G., Molloy, E. S., and Glen, R. H.,
"Intervention Strategies for Improving Productivity
and the Quality of Work Life," Organizational Dynamics,
14 (Summer, 1975), 52-68.

Deci, E. L., "The Effects of Contingent and Noncontingent
Rewards and Controls on Intrinsic Motivation,"
Organizational Behavior and Human Performance, 8
(1972) , 217-229.



96

Deci, E. L., "Intrinsic Motivation, Extrinsic Reinforcement,
and Inequity," Journal of Personality and Social
Psychology, 22 (1972), 113-120.

Dowling, William E., "Job Redesign on the Assembly Line:
Farewell to Blue-Collar Blues?" Organizational
Dynamics, 2 (Fall, 1973), 51-57.

Dunham, R. B., Aldag, R. J., and Brief, A. P., "Dimen-
sionality of Task Design as Measured by the Job
Diagnostic Survey," Academy of Management Journal, 20
(1977), 209-223.

Emery, F. E., and Trist, E. L., "The Causal Texture of
Organizational Environments," Human Relations, 18
(1965), 21-32.

Ewen, R. B., "Some Determinants of Job Satisfaction: A
Study of the Generality of Herzberg's Theory," Journal
of Applied Psychology, 48 (1964), 161-163.

Ewen, R., Smith, P., Hulin, C., and Locke, E., "An
Empirical Test of the Herzberg Two-Factor Theory,"
Journal of Applied Psychology, 50 (1966), 544-550.

Ford, Jeffrey D., and Slocum, John W., Jr., "Size, Tech-
nology, Environment and the Structure of Organizations,"
Academy of Management Review, 2 (October, 1977), 561-
575.

Ford, Robert N., "Job Enrichment Lessons from AT&T,"
Harvard Business Review, 51 (1973), 96-106.

Friedlander, F., "Underlying Sources of Job Satisfaction,"
Journal of Applied Psychology, 47 (1963), 246-250.

Friedlander, F., "Job Characteristics as Satisfiers and
Dissatisfiers," Journal of Applied Psychology, 48
(1964), 388-392.

Friedlander, F., "Relationships Between the Importance and
the Satisfaction of Various Environmental Factors,"
Journal of Applied Psychology, 49 (1965), 160-164.

Friedlander, F., "Motivation to Work and Organizational
Performance," Journal of Applied Psychology, 50 (1966),
143-152.

Galbraith, Jay R., "Matrix Organization Design," Business
Horizons, 14 (February, 1971), 29-40.



97

Galbraith, Jay R., "Organization Design: An Information
Processing View," Organization Planning: Cases and
Concepts, edited by Jay W. Lorsch and Paul R. Lawrence
Homewood, Illinois, R. D. Irwin, Inc., 1972, 49-74.

Gallagher, William E., Jr., and Einhorn, Hillel J.,
"Motivation Theory and Job Design," The, Journal of
Business, 49 (July, 1976), 358-373.

Giles, William F., "Volunteering for Job Enrichment: A
Test of Expectancy Theory Predictions," Personnel
Psychology, 30 (1977), 427-435.

Graen, G., "Addendum to 'An Empirical Test of the Herzberg
Two-Factor Theory'," Journal of Applied Psychology,
50 (1966) , 551-555.

Graen, G., "Motivator and Hygiene Dimensions for Research
and Development Engineers," Journal of Applied
Psychology, 50 (1966), 563-566.

Hackman, J. R., and Lawler, E. E., "Employee Reactions to
Job Characteristics," Journal of Ajpplied Psycho
55 (1971), 259-283.

Hackman, J. R., and Oldham, G. R., "Development of the Job
Diagnostic Survey," Journal of Applied Psycholoy 60
(1975), 159-170.

Hackman, J. R., and Oldham, G. R., "Motivation Through the
Design of Work: Test of a Theory," Organizational
Behavior and Human Performance, 16 (August, 1976),
250-279.

Hackman, J. R., Oldham, G. R., Janson, G. R., and Purdy,
K. A., "A New Strategy for Job Enrichment," California
Management Review, 17 (1975), 57-71.

Hanser, Lawrence M., and Muchinsky, Paul M.., "Work as an
Information Environment," Organizational Behavior and
Human Performance, 21 (February, 1978) ,47-70.

Henderson, Richard I., "The Changing Role of the Wage and
Salary Administrator," Personnel, 53 (November-
December, 1976), 53-63.

Herbaty, Frank, "Controllin Maintenance Productivity,"
Plant Engineering, 31 (January, 1978), 133-142.



98

Herzberg, Frederick I., "Orthodox Job Enrichment: A Common
Sense Approach to People at Work," Defense Management
Journal, 13 (April, 1977), 21-27.

Herzberg, Frederick, and Zautra, Alex., "Orthodox Job
Enrichment: Measuring True Quality in Job Satisfaction,
Personnel, 53 (September-October, 1976), 54-68.

House, Robert J., "A Path Goal Theory of Leader Effect-
iveness," Administrative Science Quarterly, 16 (1971),
321-338.

House, R. J., and Wigdor, L. A., "Herzberg's Dual Factor
Theory of Job Satisfaction and Motivation: A Review
of the Evidence and a Criticism," Personnel Psychology,
20 (1967), 369-389.

Jagetia, Lal C., and Patel, Dino M., "Computerized Production
and Inventory Planning Models," Production and Inventory
Management, 20 (1979), 84-95.

Lawler, E. E., and Hall, D. T., "The Relationship of Job
Characteristics to Job Involvement, Satisfaction and
Intrinsic Motivation," Journal of Applied Psychology,
54 (1970), 305-312.

Leifer, Richard, and Huber, George P., "Relations among
Perceived Environmental Uncertainty, Organization
Structure, and Boundary-Spanning Behavior," Adminis-
trative Science Quarterly, 22 (June, 1977), 235-247.

Locke, Edwin A., Sirota, David, and Wolfson, Alan D., "An
Experimental Case Study of the Successes and Failures
of Job Enrichment in a Government Agency," Journal of
Applied Psycholoy, 61 (December, 1976), 701-711.

Luthans, Fred, "A General Contingency Theory of Management,"
Academy of Management Review, 2 (April, 1977), 181-195.

MacNaughton, Donald S., "Managing Social Responsiveness,"
Business Horizons, 19 (December, 1976), 19-24.

Malinovsky, M. R., and Barry, J. R., "Determinants of Work
Attitudes," Journal of Applied Psychology, 49 (1965),
446-451.

Meglino, Bruce M., and Mobley, William H., "Minimizing Risk
in Organization Development Interventions," Personnel,
54 (November-December, 1977), 29-31.



99

Monczka, Robert M., and Reif, William E., "A Contingency
Approach to Job Enrichment Design," Human Resource
Management, 12 (Winter, 1973), 9-17.

Nemiroff, Paul M., and Ford, David L., Jr., "The 'Fit'

Between Work Group Structure and Tasks: Its Influence
on Task Effectiveness and Human Fulfillment,"
Organization _and Administrative Sciences, 8 (Winter,
1977-1978), 15-34.

Newman, John E., "Development of a Measure of Perceived
Work Environment (PWE)," Academy of Management Journal,
20 (December, 1977), 520-534.

Newman, William H., "Strategy and Management Structure,"
Journal of Business Policy, 2 (Winter, 1971-72), 56-66.

Nord, Walter R., and Durand, Douglas E., "What's Wrong with
the Human Resources Approach to Management?" Organi-
zational Dynamics, 6 (Winter, 1978), 13-25.

Oldham, Greg R., Hackman, J. Richard, and Pearce, Jone L.,
"Conditions Under Which Employees Respond Positively

to Enriched Work," Journal of Applied Psychology, 60
(1975), 395-403.

Patten, Thomas H., Jr., "Job Evaluation and Job Enlargement:
A Collision Course?" Human Resource Management, 16
(February, 1978), 2-8.

Perrow, Charles, "A Framework for the Comparative Analysis
of Organizations," American Sociological Review, 32

(April, 1967), 194-208.

Perrow, Charles, "The Bureaucratic Paradox: The Efficient

Organization Centralizes in Order to Decentralize,"
Organizational Dynamics, 5 (Spring, 1977), 2-14.

Pierce, Jon L., and Dunham, Randall B., "Task Design: A
Literature Review," Academy of Management Review, 1
(October, 1976), 83-97.

Reif, William E., and Luthans, Fred, "Does Job Enrichment
Really Pay Off," California Management Review, 15

(Fall, 1972), 30-37.

Salancik, C., and Pfeffer, J., "An Examination of Need-

Satisfaction Models of Job Attitudes," Administrative
Science Quarterly, 22 (1977), 427-456.



100

Schuler, Randall S., "Moderating Effects of Job Involvement
and Growth Need Strength on Task-Outcome Relationships,"
Journal of Business Research, 5 (December, 1977), 293-

309.

Tereske, John, "Are You Gambling with Maintenance Costs?"
Industry Week, February 4, 1974.

Taylor, Sam, "Production and Inventory Management in the
Process Industries: A State of the Art Survey,"1
Production and Inventory Manaement, 20 (1979), 1-16.

Todd, John, "Management Control Systems: A Key Link Between

Strategy, Structure, and Employee Performance,"

Organizational Dynamics, 5 (Spring, 1977), 65-78.

Tosi, H. L., Rizzo, J. R., and Carroll, S. J., "Setting

Goals in Management by Objectives," California
Management Review, 12 (1970), 70-78.

Umstot, Denis D., "MBO Plus Job Enrichment: How to Have

Your Cake and Eat it Too," Management Review, 66
(February, 1977), 21-26.

Umstot, D. D., Bell, C. H., Jr., and Mitchell, T. R.,
"Effects of Job Enrichment and Task Goals on Satis-

faction and Productivity: Implications for Job

Design," Journal of Applied Psychology, 61 (August,
1976), 379-394.

Van de Ven, Andrew H., "A Framework for Organization
Assessment," Academy of Management Review, 1 (January,
1976), 64-78.

Wallach, Arthur E., "The Man in the Middle," Personnel

Journal, 56 (December, 1977), 622-624.

Walton, Richard E., "Work Innovations at Topeka: After Six

Years," Journal of Applied Behavioral Science, 13

(July-August-September, 1977), 422-433.

Wanous, John P., "Who Wants Job Enrichment?" Advanced
Management Journal, 41 (Summer, 1976), 15-22.

Wernimont, P. F., "Intrinsic and Extrinsic Factors in Job

Satisfaction," Journal of Applied Psychology, 50
(1966), 41-50.



101

White, Sam E., and Mitchell, Terence R. , "Job Enrichment
Versus Social Cues: A Comparison and Competitive Test,"

Journal of Applied Psychology, 64 (1979), 1-9.

Whitsett, David A., and Winslow, Erik K., "An Analysis of

Studies Critical of the Motivator-Hygiene Theory,"

Personnel Psychology, 20 (1967), 391-415.

Woodman, Richard W., and Sherwood, John J., "A Comprehensive

Look at Job Design," Personnel Journal, 56 (August,

1977), 384-390.

Yorks, L., Kaplan, M., and Ochs, R., "Job Enrichment and

Operations Involvement," Journal of Systems Management,

29 (March, 1978), 16-25.

Unpublished Materials

Bimmerle, Charles F., "A Model Development for Maintenance

of Plant and Equipment for the Ferrous Casting Industry

in the State of Ohio," unpublished doctoral dissertation,

University of Cincinnati, Cincinnati, Ohio, 1977.

Dunnette, M., "Factor Structure of Unusually Satisfying and

Unusually Dissatisfying Job Situations for Six

Occupational Groups," unpublished paper read before

the Midwestern Psychological Association, Chicago,

April 29, 1965.

Lindsay, C. A., "Job Satisfaction: An Examination and Test

of a Modification of the Herzberg Theory," unpublished

doctoral dissertation, Pennsylvania State University,

University Park, Pennsylvania, 1965.

Ott, C. D., "The Generality of Herzberg's Two-Factor Theory

of Motivation," unpublished doctoral dissertation,

Ohio State University, Columbus, Ohio, 1965.


