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ABSTRACT

THE EFFECTIVENESS OF COMMUNICATIONS
IN PREPARATION FOR CHANGE IN AN
INSURANCE COMPANY

by John E. Nangle

This investigation was designed to explore in a setting of change
the effects of intraorganizational communications and response to these
communications upon both immediate and subsequent attitudes toward
change.

The research site was a medium-sized insurance company in the mid-
west with approximately 40O full-time employees. The company maintained
& large branch office in addition to the home office. In December, 1957
an IBM 650 electronic computer was installed. This installation was
destined to initially affect home office personnel the most, particu-
larly in the IBM key-punching, accounting, office-systems, and internsal
auditing departments. The computer was utilized to check agents' comp-
utations and to process policies written in the home office.

An attitude questionaire was administered to the employees of
this company OB two successive occasions. The first survey was con-

ducted in November, 1957 and the postest survey was carried out in

Mey, 1958. A total of 283 employees responded in the pretest, and
, L]
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John E. Nangle

295 responded in the posttest, The experimental population represented
both supervisory and non-supervisory personnel from both offices., A
total of 246 respondents remained after adjustments were made for faulty
returnse.

Prior to the computer'!s introduction, the company carried out an
information program for its employees to familiarize them with impend-
ing changes and with the computer and its capabilities. This information
program consisted of bulletins from the company's president, a series of
five articles in the monthly house organ, and a number of special infor-
mation meetings which involved home office personnel exclusively.

From the content of the company information program, a knowledge
test (r¢t = «73) was constructed which required respondents to indicate
for a series of 16 statements of "factual® information, whether or not
the company had made the statement or had said something opposite. Total
scores reflected awareness of what the company had actually done. This
independent variable was called the Degree of Informed Awareness.

A companion set of items asked respondents for their own beliefs re-
garding 8 statements of "fact." These same statements had earlier ap-
peared in the knowledge test: By a comparison of awareness of manage-
ment statements with opinions‘ on these issues, a measure of belief in
commnications was obtained (rgy = .6L). These measures were assigned
weights to {ndicate divergence of belief depending upon a perceived know-

ledge of what management was thought to have said. This independent
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variable was called Belief-Disbelief in Communications.

Difference scores were obtained between pre and posttest measures
on a 9 item scale (ryy = .L2) composed of Likert-type attitude items
measuring the amount of general readiness to accept non-specific change
on the job. These difference scores formed the dependent variable,
Change in Readiness for Change.

A 3 item index (ryy = .72) was used to measure the second dependent
variable, response to change introduced by the computer. The total
score, based on cumulated Likert type item scores, was taken as an
indication of the Affective Response to the Computer.

Four basic hypotheses were tested, each predicting a positive re-
lationship between the two independent variables and each of the change
or dependent variables,

The investigation was conducted within a naturalistic setting where
experimental control of all relevant secondary variables was impossible.
From an initial group of 7 a priori selected secondary factors, L were
empirically found to be related to the main variables through use of a
screening process utilizing a factorial analysis of variance procedure
treating score frequencies as scores. These secondary factors were:
occupational level, location (home or branch office), expected involve-
ment in the changeover, and number of contacts with sources of informa-
ti on.

The main analysis was accomplished by use of multiple analyses of
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John E, Nangle

covariance, each analysis involving from 3 to L4 relevant secondary factors
and a dependent and independent variable, where treatments were variations
in the independent variable.

The extent to which employees were knowledgeable about a proposed
change bore no relationship to either a specific response of like-dislike
towards the computer and its expected effects (F = 0.31, p = >.05), or
to an increase or decrease over time in readiness to accept general change
in the job (F = 0.88, p = >,05).

Belief-disbelief in communications was found to be significantly re-
lated to Changes in Readiness for Change (F = L.62, p = <,05), but not to
Affective Response to the Computer (F = 1,06, p = >,05).

Those employees who were high disbelievers decreased the most in
their general readiness to accept job changes when compared with high
believers. Workers who manifested only moderate belief in communications
remained relatively stable, however, in their readiness to accept or re-
Jject change as a part of the job.

It was recommended that in implementing a change program, more at-
tention be given to building up realistic confidence among employees in
the way changes are handled, and less in merely focusing attention on a

program of factual information directed at the work-force.
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CHAPTER ONE

INTRODUCTION

Almost all industrial workers share at least one thing in common -
exposure to and involvement in job-oriented change. If one were asked
to search out an attribute of the employment situation which is both
highly persistent and pervasive it well might be changes that take
place from time to time in what one does or in how it is done. Indeed,
the fundamental quality of life itself is organismic, evolutional change.

| The employee sees many changes going on around him, Some of these
affect him personally or are perceived as only affecting others. The
onset of change is seen as rapid or slow, the rate as accelerating or
diminshing.

The worker, in reacting and adjusting to change, brings into play
his current perceptions and attitudes, his expectations of how changes
will affect him, and his actual past experiences with change and the
manner in which changes were introduced and implemented by management
representatives,

A major bulk of research in the area of industrial psychology has
dealt primarily with either the antecendents or the effects of change,
Only recently have research studies been geared to the systematic ex-
ploration of the change process itself and specified responses to those
changes.

Questions are now being asked about the identity of the correlates

and conditioners of response to change; what are the variables upon
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which we can base reliable predictions about differential response to
change, and what are the dimensions of change?

What has led to this current concern about the phenomenology of
change? Two significant epochs in the history of industrial mechani-
zation have been chronicled. One took place in the 1800's, the other
is contemporary. I refer to the 19th Century Industrial Revolution
and to what some (Mann & Hoffman, 1960, p. 191) have referred to as
the "Second Industrial Revolution.” These periods have been marked by
an acceleration in the degree of mechanization of industrial processes
and methods, and by the extensity of these innovations.

The latter so-called "revolution" refers to the impact of automa-
tion upon business and industry dating from approximately 1946
(Killingsworth, 1959). While technology of an automated sort has
actually been on the industrial scene for many years, its recognition
conceptually as a modern cultural entity is quite new.

Automation means many things, certainly, to many individuals.,

Yann and Hoffman defined automation as: fapplication of control devices
of a feedback nature to provide self-regulating production processes"
(1960, p. 191). Killingsworth differentiated factory from office auto-
mation in his bifurcated definition: "mechanization which emphasizes
automatic control,” and "mechanization of computation, data-processing,
and record-keeping" functions (1959, p. 2). It is this latter defini-
tLon which we shall make use of when the term "automation" is used.

This form of technological advancement we call automation has been

responsible for innumerable changes on the business and industrial
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scene, Significant and wide-spread changes are required in organiza-
tional structure, internal training, allocation and recruitment of per-
sonnel, office space, and office procedures often before an automated
process is introduced, checked out, and integrated into the work flow.
Once the automated process has been incorporated into the production or
work routine, changes are often observed as resultants of the changeover.
Further changes in organizational structure cutting across various de-
partments ensue, as well as changes in the hierarchical line structure.
Employees find their work changing, the composition of old work groups
being altered, and the meaning of their work to others and to themselves,
in some cases, drastically altered. It is of little wonder, thenp that
psychologists and sociologists have focused attention upon man at work
under these circumstances., Commenting upon this upheaval and change,
Faunce (1958b) predicted that the investigator of industrial behavior
will be forced to look afresh at many of his previous findings. These
were derived from quasi-static, non-automated settings. Automation is
fashioning such an altered industrial enviromment that a serious ques-
tion can be raised as to what extent old findings and "principles® will
apply and can be generalized to the automated setting. This type of
comparative investigation should eventually lead to an accumulated body
of knowledge describing isolable differences in a number of variables
between the automated and non-automated industrial contexts.

The research to be reported here is a direct outgrowth of this con-
cern and interest in the phenomenology of change. As indicated in the

"Acknowledgements,” this study was conducted as part of a series of pro-
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jects investigating the effects of technological change arising out of

the plamning, efforts, and support of the Labor and Industrial Relations
Center, Michigan State University. These projects have, as their gen-
eral purpose, the isolation of correlates of reactions to technological
change, the exploration of patterns of response to change, the develop-
ment of indices of response to change, the examination of relationships
of these indices to other classes of variables, and the description of
the impact of technolcgical change upon organizations and their employ-
ees,

This particular investigation had, as its general goals, the fol-
lowing:

1) A productive investigation of the dynamic interaction between
a set of empirically obtained situational variables as they operate to
alter and affect employee reaction in a setting of change. A subsequent
control of these situational variables is implied.

2) The assemblage of a descriptive picture of the insurance worker
faced with a particular, specified kind of change.

3) An exploration into a Mwhite-collar" semi-automated setting to
ascertain exactly what factors and fchange-agents" were empirically rel-
evant; i.e., Yaction variables® in the sense that they significantly con-
tributed to the variance in the independent and dependent variables under
investigation.

i) The accumlation of data for the confirmation or rejection of
certain a priori hypotheses, and the providing of results which have spe-

cific implications for future research and for the implementation of change-
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over programs within an organization.

The industrial sub-culture of today emphasizes change, progress,

and improvement. A "good® industry, corporation, or plant in terms of

our national value system is one that is progressive and steadily chang-
ing for the better. Leaders in business and industry subscribe to this
point of v'.lew if only because they must be sensitive to technological
immovations for the sake of self preservation and co-existence with
economic competitors. Certainly automation is seen as a means, after
initial outlay, of cutting operating costs, lessening the burden of in-
creasing wage and benefit packages for employees, and of providing rapid
and quality service for the consumer.

Machine operations of a self-regulating, self-maintaining, and self-
feeding nature have taken over what used to amount to many separate tasks
performed by a number of operators. Today old jobs are accomplished by
newly mechanized techniques with less production people involved and in
a shorter time. Commensurately, quality control procedures have been
provided with a greater degree of reliability., The physical layout of
plants is changing, the sige and composition of the work force is being
altered, work-flow is modified, supervision is changing, and a multitude
of related changes are taking place. With respect to the temporal qual-
ity of change, they may be gradually introduced or their onset may be
quite sudden. Changes, once implemented, may represent an accelerating
succession of innovations, while others may represent something merely
sporadic in nature,

A1l of the foregoing can be seen as potentlially, and indeed in

fact, providing a most momentous and significant impact upon the
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industrial worker. Of cowrse, some people experience great changes in
their jobs which take place with rapidity, while others find only minor
changes occuring which take place slowly. Still others experience no
particular change in the way they carry out their job responsibilities,
but perceive change as affecting others around them.

Organized labor, economists, and manufacturers have all joined in
one way or another through means of mass media to focus upon the effects
of automation as a topic of contemporary and immediate concern. This
new attention directed toward the change process should not obscure the
fact that change as a temporal event and as a factor influencing worker
behavior and attitudes has always been with us. Automation represents
just another instance of ongoing changes which are continuous in indus.
trial and business spheres of activity. One of the most consistent
characteristics of industrial effort is that, in perspective, it is
always changing. Several researchers in the area of automation and its
effects have pointed out that there always exists some mixture cf auto-
mation with other forms of technical advancement which means that meth.
odologically we are unable to study the effects of automation in true
isolation fram other simultaneous changes.

The public recognition of automation as a technological entity,
and concern over its effects, was reflected in hearings held by the
congressional Subcommittee on Economic Stabilization in October, 1955,
December, 1956, November, 1957, and by a collection of papers solicited
by the Subcommittee on Automation and Energy Resources from participants

in the above mentioned hearings (Joint Economic Committee, 1960).






With respect to the reported study, it is well at the outset to
establish qualitatively what kind of an effort was put forth, namely,
to define the investigation in terms of the kind of research it repre-
sents, This was essentially a field stuc:ly:L or "natural experiment"2 as
differentiated from a field experiment.

In this instance the changes were introduced by the organization
itself. Our efforts were primarily geared to a determination of the
effects of these changes on the organization and its constituent mem-
bers. The industrial concern that served as our setting was not a
flaboratory” in the sense that we could manipulate and hold certain
variables constant, while systematically varying other factors., What
was under our direct control, however, was the problem under examina-
tion, the kinds of observations made, and the measures taken.

Following Katz's (1953) categorization of field studies it can be
affirmed that this study represented a combination of both an explora-
tory and an hypothesis-testing study.3

l. J. R. P, French indicates that "the essential factor which differ-
entiate the field experiment from --- the field study is the design
of the research., The field experiment involves the actual manipu-
lation of conditions by the experimenter in order to determine
causal relations, whereas in the field study the research uses the
selection of subjects and the measurement of existing conditions
in the field setting as a method of determining correlations"
(1953, Pe 99) .

2, D, Katz defines the "natural experiment" as "a change of major
importance engineered by policy makers and practitioners and not
by the social scientist" (1953, p. 78).

3. Katz's definition was as follows: Exploratory study - "find out
what relationships exist"; Hypothesis - testing study - "obtain
proof for the predicted relatIonship.™ The exploratory type of
field study has two levels: discovery of the significant vari-
ables in the situation, and the discovery of relationships between
variables,
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One of the principal conditions under which psychological research
in a natural socio-industrial atmosphere is carried out is that it deals
with the dynamic interaction between many factors, both known and un-
known. These factors differentially impinge upon persons in their work
and give rise to differing consequences. Nothing really stands still
for the investigator in the area of the study of industrial behavior.
To examine a slice of behavior at a particular point in time is to view
something from which some of the vitality has been partially extracted.
This is of special concern to those desirous of studying some change
process, change agent, or the effects of a change. We are here con-
cerned with three broad aspects of change: 1) what the study of change
phenomena means to experimental methodology; 2) the investigation and
eventual understanding of explicit variable relationships in a context
of change as encountered by researchers in industrial situations; and
3) the investigation of change itself which is a direct outgrowth of
the introduction and utilization of automated equipment and methods.

In order to provide a research design that can adequately cope
with the phenomenology of change in a natural field setting, two con-
slderations required satisfaction. The design must encompass the tem-
poral aspect of change; i.e., a longitudinal study is required, and
secondly, a multivariate analysis and treatment of the data is called
for,

Any longltudinal investigation contains certain inherent methodo-
logical problems to be overcome. Campbell (1957) discusses at length
the kinds of uncontrolled variance which can operate to produce differ-

ences between observations or measures over time which may be mistaken
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for the effects of the independent variable, He outlines these as his-
tory, maturation, testing, instrument decay, regression, selection, and
mortality, respectively.

While the reported study is not an experiment in the sense as de-
fined above, the research design utilized is in many respects similar to
a Pretest-Posttest Control Group design paradigm as presented by Campbell.b
In essence we have Oy and Oy representing a sub-population which holds an
expectancy that the change within the organization will affect them directly.
X is present in the form of an introduced change, and 03 and 0O}, are present
in the degree that they represent a sub-population which holds an expectancy
that the change process will not directly affect them.

Our design deviated from Campbell!s paradigm to the extent that we
were also examining relationships between variables measured prior to X,
in the presence of X, but not necessarily directly associated with mea-
sures in terms of X. Hence, a more explicit design model might be gra-
phically presented as follows:

Y 1 X 02
Y O3 oy

L. Campbell's design No. L (1957, p. 300) was expressed as follows:

0L X 02
03 oy

where: 0y, 02, 03, O), represent pretest and posttest measures or
observations taken over time., X represents an intervening or
conditioner variable. The difference (0y-03) - (03"'0)4) is equi-
valent to the effects of X.
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10

Where Y = an independent variable which is present before and during
the change for all groups. It is possible to have, then, an examination
of the relationships between Y-0;, Y-0j, Y-03, Y-0),, 03-02, and 03-0).

The design calls for a simultaneity of O with O3 and Op with O).
This was achieved. This particular design also permitted the examina-
tion of experimental mortality over time. One could examine the pre-
test scores for lost cases and the posttest scores on pick-ups, check-
ing on their comparability.

For Design L, a means of encompassing all four measurements (07,
0o, 03, & Oh) was achieved by computing for each subject a pretest-
posttest difference score on one of the dependent variables and then
examining the relationship between the independent and the dependent
variables while taking into account perceived involvement in the change-
over, along with other variables.

This design additionally controls for the effects of maturation
and history through the simultaneity of O with O3 and Oz with O).

Our design provided for, and this is its major advantage, an opportun-
ity to study the relationship of pretested variables or attitudes to
the kind and amount of change in other variables over time.

The other central aspect to our general approach, other than the
research design employed, was the belief that the utilization of a
multivariate method of data analysls would prove to be the most mean-
ingful and productive, This was particularly true in light of the re-
search goals and uncontrolled natural setting within which the inves-
tigation was conducted. Interest was directed toward an exploration

of the possible relationships among a number of variables in a context
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11

vhere extraneous factors were largely uncontrolled.

A number of authorities have stressed the value and necessity of
using a multivariate approach., Cattell (1958), for example, argued for
a consideration of studies in which a particular variable is investi-
gated in the company of .a whole group of variables., It was his opinion
that serious omissions occur when multivariate findings are neglected,
and that one single multivariate study will sometimes yield more infor-
mation on the validity or non-validity of a set of hypothesized rela-
tionships than will a number of univariate studies. A single experi-
mental study using a multivariate design with n variables will normally
deal with as many relations for a given variable as will n different
studies of a univariate nature. Hence, we can point to economy of pro-
cedure as one gain,

If one research goal is that of exploring the relationship between
variables, the experimenter is desirous of getting as "true" an estimate
of the real relationship obtaining between these variables as is poss-
ible. In a natural field setting the interaction of variables with each
other is often obscured by the presence of accompanying variates which
interact with one or both of the experimental variables, dependent and
independent. As DuBois pointed out, "events to be studied transpire in
an interacting web of variates completely out of the control of the in-
vestigator? (1957, p. 158). He was concerned with the effects of extra-
neous variables or concomitant variates. It is the job of the experi-
menter to "somehow take them (extraneous variables) into account. What
wWe actually desire to do is to reduce to zero the correlations between

conditioner variables and the dependent and independent variables.” To
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12

put it another way, the problem is to "find the correlation (through
multivariate analysis) between any pair of experimental variates modi-
fied so that they become uncorrelated with extraneous variables" (1957,
pp. 158-159).

In discussing the place of multivariate designs in psychological
experimentation, Wrigley (1957) highlighted some of the other benefits
accruing from the use of such techniques. Guidance is provided in sel-
ecting the independent and the dependent variable from a set of examined
variable relationships; a method is provided for the examination of in-
teractions, and as a means of statistically manipulating the effects of
extraneocus variables in cases where actual experimental control is diff-
icult or impossible to achieve. It is exactly this latter quality of
multivariate analysis which suits it so well to the research to be re-
ported. This same investigator (Wrigley, 1957) indicated that such an-
alyses were useful when the concern was with multiple independent (pre-
dictor) variables and multiple dependent (criteria) variables. The mul-
tivariate model provides a more realistic abstraction from the total
psychological situation thaquoes a univariate analysis,

In conclusion, a word should be said about the classes of vari-
ables which formed the nucleus of the investigation. These variates
fell within three categories; there were two dependent variables, two
independent variables as §311 as a number of situational or conditioner
variables.

The dependent variables represented two distinet, although related,
kinds of response to technological change. One was a global, generalized

attitude toward non-specific work-related change in terms of readiness or
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13

hesitancy to accept such changes., The other dependent variable was an
attitudinal measure of a bipolar, affective response to the change-in-
ducer itself, in this instance a data-processor. This latter dependent
varigble actually reflected liking or dislike for the expected effects
of a specified imminent change, and was measured prior to the change it-
self, The former was measured as a difference-score based upon a com-
parison of pretest and posttest responses.

The independent variables were related to an intraorganizational
factor which was felt to be of theoretical and practical significance in
fashioning attitudes towards change within a setting where a changeover
was taking place. This factor was a company initiated and implemented
communications program whose topic was the impending change.

One of the independent variables was a measure of the extent to
which employees were factually informed about the upcoming changeover.
In more specific form this reflected the degree to which the experimen-
tal population was aware of public pronouncements regarding the change
via company communication channels. This was further restricted in that
the pronouncements were ones which company management officials agreed
were actually made or not made to their work force.

The companion independent variable was a derivation of the first
in that it provided a measure of the extent of belief or disbelief in,
or acceptance or rejection of, the information about the changeover as
conveyed to the employees through the media of the in-company communica-
tions program.

The set of intervening or situational variables referred to factors

which were found to be empirically related to the independent and/or
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1L

dependent variables., These situational or personal-data variates in-
cluded such facets of the work setting as the office where th: employee
was located, perceived involvement in the change, supervisory or non-
supervisory level, age, and education.

The effects of these factors on the dependent and independent
variables were accounted for in a multivariate analysis, since they
could not be experimentally controlled.

In the following chapter we shall review some of the significant
research cited in the literature which deals with the concepts of com-
munications, attitude change, automation, and their varied interrela-

tionships.
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CEAPTER TVO

PRIOR RESEARCH AND LITERATURE SURVEY

It is the purpose of this chapter to review the major and signifi-
cant research efforts carried out to obtain a better understanding of
the process of attitude change, the effects of communications upon atti-
tudes, and response to job changes with particular emphasis upon such
changes as induced by automation. In addition some of the cogent mater-
ial bearing on the impact of automation, and on the use of multivariate
data analysis with primary emphasis upon multiple classification analy-
ses of covariance will be offered.

Comtemporary popular periodicals and trade publications are replete
with references and articles on office and factory mechanization classi-
fied as automation of one sort or another. In the former instance one
finds particular emphasis upon the use éf commercially available elec-
tronic digital computers for data processing and record keeping (Osborn,
195l; Ridenour, 1952; Vanselow, 195L). In the case of factories, the
concern is with the introduction of automated production methods making
possible continuous and automatic production through self-feeding, inte-
gration of production steps, and self control or regulation of the pro-
duction flow. A description of such factory operations can be found in
Numerous sources. For example, Harder and David (1953) discuss automa-
tion at the Ford Motor Company, Halsbury (1955) talks about his concern
With the impact of automation upon the factory working force, and Ewing
(1951) discussed his interest with the requirements for management "re-
thinking® in the face of the automatic factory.

15
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Reported research of a more serious and sophisticated nature may,
for the sake of convenience in discussion, be dichotomized as being re-
lated to either the factory (production methodology) or the office
(clerical, computational, and record-keeping functions). The greater
portion of exploratory investigations, systematic research, or merely
careful observation of phenomena associated with the advent of factory
automation have been conducted most frequently in automobile production
factories (Faunce, 1958a, 1958b, 1959), steel plants (Walker, 1957) or
in public utility power plants (Mann & Hoffman, 1960).

Activities of an analogous sort have been carried out, in the case
of office automation, primarily in the accounting departments of vari-
ous organizations (Craig, 1955; Mann, 1955) and within insurance compan-
ies (Faunce, 1960; Hardin, 1960a, 1960b; Jacobson, Trumbo, Cheek, &
Nangle, 1959; U. S. Dept. of Labor, 1960).

As an aggregate, investigations of the sort cited above hawve in
general supparted the following broad notions about employee response
to technological changes

1) Changes associated with a job are amenable to study and
attitudinal reactions to such changes can be quantified.

2) The dimensions of change (kind, rate, intensity) and reac-
tions to these can be described in a meaningful way.

3) Job related changes act as agents producing differential al-
terations in employee perceptions, expectations, and attitudes
about the job and attendant changes.

L) Employees differ in the way they perceive changes, in their

feelings about job changes, and in their responsivity to



’

>

T3y serve

a .
Jrswemasic




17

changes when they occur, |

5) . Correlates of worker response to change are identifiable and
may serve as predictors of differential response to change.

6) Systematic differences in attitudes toward and about changes
on the job have been found to be related to personal back-
ground factors and intraorganizational variables.

7) Satisfaction with imposed job changes has been found to be
related to such factors as disruption of the work gcoup and
concomitant changes in the amount of job interest, respon-
sibility, and control over work-pacing.

8) Response to automation is similar in kind and degree to that
exhibited toward other forms of technological change.

Three areas of investigation particularly germane to the study

herein reported1 concern the process of attitude change, per se, cer-

taln organizational communications studies, and the applications of

multivariate analyses cf variance or covariance.

Since we shall be talking primarily about attitudinal data as the

"raw material® of the study, the concept of attitude ought first to be

defined. An attitude is a more or less stable opinion2 or predisposi-

1.

For a discussion of empirical research conducted by the Labor and
Industrial Relations Center of Michigan State University as a part
of an ongoing series of inwvestigations into the impact of automa-
tion upon insurance office settings see: Jacobson, et al. (1959),
Hardin (1960a,b), Trumbo (1958) Faunce (1960), and Hardin and
Hershey (19605.

An opinion being the expression of an attitude; i.e., the overt
written or verbalized behavior supposedly reflective of and gen-
erated by, an underlying predisposition or latent attitude.
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tion toward making some particular response, or as Hovland stated it:

attitudes are viewed as internalized anticipatory approach or avoidance
tendencies toward objects, persons, or symbols" (1951, p. L27).

Doob called for a redefinition of attitudes in terms of existing
behavior theory. He placed attitudes within the province of learning
theory, since they are something acquired through learning. His defin-
ition of an attitude was that it represents "an implicit, drive-produc-
ing response considered socially significant in the individuals society"
(Doob, 1957, p. 136). The analysis as offered by Doob emphasized that
an attitude is some implicit response with a particular drive strength
occuring in an individual as a reaction to stimulus patterns which af-
fect subsequent overt responses. As such, attitudes are related to
classical principles of discrimination and generalization gradients.

The focus taken here shall be upon changes elicited in attitudes
as a result of some antecedent or intervening condition, occurance, or
experience. The literature in the area of attitude change is indeed
abundant. A classical and traditional approach has been to effect at-
titudinal change by the planned manipulation of communications of one
sort or another (Fine, 1957; Hovland, Harvey, & Sherif, 1957; Janis &
Feshback, 1953; McGinnies & Altman, 1959; Robinson, 19543 Scott, 1957).
The changes thereby induced are consequently related to correlates which
Serve as predictors of the effects of communications in terms of the a-

Mount and direction of the change in attitude, and assist in formulating
an explanation accounting for attitude changes under varying, specified
Sets of conditions.

The instrumentality for examining attitude change takes essentially
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two forms. The research designs generally call for either an experimen-
tal or a sample survey approach (Hovland, 1959). In the experimental ap-
proach, the subjects are given a controlled and predetermined exposure tc
a communication and the effects are evaluated in terms of change in the
attitude produced. In the case of a survey approach, information is se-
cured through interviews and/or questionnaires both concerning the respon-
dent's exposure to cammunications of a specified sort and his attitudes
on issues related to the communications; i.e., the object of the communi-
cations. Some of the reported studies merely limit themselves to measur-
ing the magnitude of a change as a function of the gross content of some
communication message. Frequently a control group is used to assess tem-
porally coincident attitﬁde changes not associated with the communication.
This group is experimentally denied exposure to the communication in
énestion.

In connection with the investigation of attitude change a number of
methoéological questions require attention.,

For example, Tannenbaum (1953) demonstrated that changes in attitude
toward the source of a message occurred along with the main changes (at-
titude toward the object of the communication), and generally followed
the same pattern. This researcher also obtained data indicating inter-
action effects between attitude toward the source and attitude toward the
concept of the communication, hence suggesting that an experimenter ought
to take into consideration the subjects! attitudes about the source of the
commnication as well as the opinion directed toward the object of the
message.

Another consideration, and potential problem, has been posed by

Hovland (1951). This revolved around the observed phenomena that some
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attitude changes are widely generalized to new situations, while other
changes are modified in the communication situation, but do not appear
to function in a closely related way to actual life situations.’ Varia-
tions in concept formation skills and motivational levels were used to
explain these particular differences.

Some of the other complicating factors in this general area of in-
vestigation have been variously said to be: the influence of cumula-

tive past experience, personality variables, perceived credibility“’g

2. Another set of discrepancies has been pointed out by Hovland
(1959). These concern differing results frequently obtained from
experimental (laboratory) studies as opposed tc survey (naturalis-
tic setting) studies. He spelled out seven explanatory factors for
these differences: the size of the communication unit studied
(single vs entire communication program), biased or representative
sampling of population, the time interval used in evaluation, the
types of communicators used (sponsorship of communication), the
amount of post-communication interaction between subjects, the types
of issues discussed in the communication, and finally the types of
populations utilized. Essentially the divergence can be accounted
for on the basis of different definitions of the communication
situation.

i+ For a description of a study dealing with the influence of source
credibility upon the effectiveness of communications, see Hovland
and Weiss (1952). Their investigation lent support to the notion
that some data on post-communication changes in opinion can be
explained by assuming equal learning of the content whether pre-
sented by a trustworthy or an untrustworthy source, but with ini-
tial resistance to the acceptance of the material presented by an
untrustworthy source, This initial resistance diminishes with time
while the content is forgotten more slowly.

>+ Also, see the research reported by Fine (1957) who failed to find
a relationship between opinion change and an expressed knowledge
of the communicator!s position or credibility.
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of the source of communications, intelligence levelf5 duration of the
change, and the regression phenomenon.7

The validity of attitudinal data has frequently been a topic re-
ceiving too little attention in the reported research., Many studies
appear to tacitly accept the proposition that the items used in fact
tapped some underlying latent attitude. Two questions are combined
in this case, and are in need of resolution.

One, do the survey or questionnaire scale items actually measure
some identifiable, independent attitude along a meaningful continuum,
and two, do verbalized or written opinions represent an isomorphic re-
lation to overt behavioral data?

In discussing the relationship between responses to questionnaires
and subsequent behavior, Doob relates that:

fithe question may be answered genuinely --- but because
the individual may change in the interim, because he
does not think things through in advance, or because

he simply cannot anticipate how he will react in a
future situation that is unknown to him or out of his
range of experience - the future overt response will ---

be a function of other drives or attitudes that are not
aroused by the question" (1957, p. 1L8).

6. With respect to this variable, Hovland (1951) found that brighter
persons were more likely to have their opinions changed by a com-
munication than were the less intelligent when opinions were based
mostly upon factual information. However, when the acceptance of
the material was the principle determinant of attitude change, the
less intelligent were more apt to be influenced, since they tended
to accept practically anything communicated to them. Brighter per-
sons were a great deal more skeptical in acceping information and
drawing conclusions from it.

7+ McNemar (1956) refers to the regression fallacy" which can account
for shifts in attitudes over successive testings. The regression
effect gives rise to differential effects which would erroneously
be attributed to the experience or conditions introduced.
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Two workers who have been concerned with methodological considera-
tions in the area of attitude change have been McNemar (1946) and Katona
(1958). Their tack had taken the direction of a concern for the manner
in which one measures pretest-posttest differences and ascribes signifi-
cance to the obtained deviations or shifts between them. The change in
attitude is generally measured by the difference between the mean pre-
test and mean posttest score, if one has pretest and posttest scores
for the same sample of individuals. Other variations to this approach
have been offered by the above authors.

The next section of this survey of pertinent literature deals with
reported studies that treat certain communication variables and related
correlates both in and out of a setting of change. A multitude of ar-
ticles and books have been written on the subject of communications in
business and industry. It is a popular topic of concern as a focal
point for improving employee morale, promoting organizational effec-
tiveness, developing management and supervisory skills and for creat-
ing worker approval and acceptance for company initiated changes. Its
importance is underscored by the pronouncement of Bevalas and Barrett
that "communication is not a secondary aspect of organized activity,
but réther is the basic process out of which all other functions de-
rive? (1951, p. 367).

Communication in the sense in which it shall be used in this inves-

v

tigation, and as used in the majority of other studies, is taken as the
transmission of information initiated by management for consumption by

all or specific levels of employees. In this sense the communicative
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actd is here delimited to a downward flow. This form of communication
is additionally limited in that it is differentiated from specific "job
knowledge” because it does not constitute an immediate necessary pre-
requisite for effective work performance on the part of the recipients.
Some empirical data bearing on the importance of communications
was compiled from a review (Herzberg, Mausner, Peterson, & Capwell,
1957) of sixteen studies that encompassed over 11,000 subjects. It was
found that out of sixteen job factors, such as wages, job security, in-
terest in the job, etc., communications ranked twelfth as a contributor
to overall job satisfaction. In another comparative study by the same
authors eleven job factors were compared for office and factory workers
in terms of their significance to the overall job. Communications ranked
ninth for office workers and seventh for factory workers. It was con-
cluded that formal communications played an overall subordinate role,
It was pointed out that of the studies which gave evidence on the con-
tribution of communications, this particular aspect of the job was men-
tioned only as a reason for disliking a job, never as a specific reason
for liking it. In addition, there appeared to be a differential per-
ception of the importance of communications depending upon: 1) occupa-
tional level, 2) %blue-collar” or "white-collar" jobs held, 3) supervis-
ory level, and L) educational level.

8. Newcomb defined a communicative act as "a transmission of
information, consisting of discriminative stimuli, from a
source to a recipient., The discriminative stimuli have a
discriminable object as referent® (1953, p. 393).
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In a study dealing with the railroading industry, Stagner, rlebbe,
& Wood (1952), investigated the relationship between job satisfaction
and the receipt of formal company communications. Their results failed
to show a significant relationship between formal communications and
mean job satisfaction scores. Neither was there any agreement between
job satisfaction and the reading of company communications. However,

a highly significant correlation between job satisfaction and the re-
ported incidence of being kept informed by the foreman was obtained.

Nilsen (1954), while interviewing personnel in offices and facto-
ries, found employees complaining that they were not being told why cer-
tain work had to be done, or done in a particular way; they were not be-
ing given adequate information.

The concern with communications as a job factor and possible dc-
terminer of job satisfaction and organizational effectiveness can be
said to have taken a fairly specific course and form. Most of the at-
tention has centered around the barriers to and distortions in the trans-
mission of information. An equivalence has often been implicitly or ex-
plicitly posited between cormunication effectiveness and the accurate
transmission of the "message."

A number of invéstigations (Davis, England, & Dunnette, 1958;

Funk & Becker, 1952; Odiorne, 195L; Perry & Mahoney, 1955; Shepherd &
Weschler, 1955), in one way or another, have attempted to evaluate the
effectiveness of communications and study related phenomena., These in-
vestigations have been structured along roughly five lines: 1) "clinical"
Observations over an extended period of time in order to 'get the feel"

of the group and thus be able to make subjective judgements about
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cormunication patterns:9 2) a dctermination of who communicates with
whom and how often, by the use of interviews and/or questionnaires

utilizing some sociometric technique;lo 3) a determination of whether

respondents were satisfied with particular kinds of information and

types of media, which supposedly gives some idea of the effectiveness

of the communications;ll i) communications studied as they pass a par-
ticular point which provides information about the flow of information;12
and 5) the recording and studying of commnication sequences or chains.

This latter approach focuses upon some unit of information and follows

it chronologically through the organization.13

9  For a complete description of this method ap?lied to a factory
setting, see Roethlisberger and Dickson (195L).

10, The reader is directed to Jacobson and Seashore'!s article (1951)
for an expanded description of this treatment as applied to a gov-
ernmental organization where the organizational structure was con-

ceptualized in terms of communication patterns and events., Also,
sce the work of Shepherd and Weschler (1955).

11, See, for example, Stagner, Flebbe, and Wood's study (1952).

12, See Davis (1953) for a discussion of this approach. In addition
the reader is referred to the work of the University of Minnesota
(1955) and Odiorne (195L) on the triple audit attitude scale for
the study of communications which may be applied to this approach.
The triple audit consists of a cormunication information test, a
check list of communication policies and practices, and a Consensus
Scale which supposedly measures the degree of common understanding
and belief among workers about company goals, procedures and
policies.

13. Davis (1953) developed a technique called "ecco-analysis" for in-
vestigating communications channels within organizations in terms
of the chronological spread of a particular unit of information,
within a time 1imit, from its origin to specified persons in the
organization.
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In the process of investigating the effectiveness of communications,
precedent has been firmly established for the administration of some
sort of an information test to measure the amount of factual knowledge
received and retained as a result of an organizational communications
program, Hopefully this would afford some quantified index of the
effectiveness of the program as defined as accurate and timely recep-
tion and retention of information units by particular recipients.

This use of some kind of an information or knowledge test is re-
flected in numerous studies (Dahle, 195k; Funk & Becker, 1952; Jacobson
& Seashore, 1951; Odiorne, 195L; Perry & Mahoney, 1955; University of
Minnesota, 1955). In this connectimn accumulated results have pointed
to certain general conclusions. Negligible correlations of a disap-
pointing sort have been found between employee attitudes toward the
company and their knowledge about the company. Differences in informa-
tion test mean scores have, however, been found between work groups
and between occupational levels (supervisory versus non-supervisory).
There is the possibility that the total amount of information trans-
mitted to employees, rather than retained knowledge, may be related to
attitudes about one's organization. Also, certain crucial areas of
knowledge may be related to attitudes about the organization. Neither
of these latter two suppositions have received sufficient empirical in-
vestigation to support or reject them on the basis of the literature
surveyed. Another conclusion, far from surprising, has been that, gen-
erally, employees were far from being well informed about company pol-
icies or practices.

This latter finding may find its roots in either or a combination
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of four explanations. Firstly, employees at levels below supervision
are generally apathetic, paying very little attention to company pro-
nouncements of any sort. Workers, secondly, take heed only of those
bits of information passed on by the management which appear to directly
affect their sphere of work activity. Thirdly, and this refers to a
minority of employees, because of previous bad experiences with what the
company has told them, the employee learns to discount, reject, or ne-
glect all future and subsequent company announcements as they are per-
ceived as being untruthful, untrustworthy, or misleading. Fourthly, it
may be that communications just are not properly filtered down to all
echelons as they were meant to be, or they may have been subject to

some distortion as they passed through the organizational communications
network,

It is perhaps not what we know about the doings of our employer,
in terms of factual knowledge, per se, but is rather how we perceive
the motivation behind, and trustworthiness of, his communicatidns that
bears a singular and significant relationship to feelings and attitudes
about the company as a whole and about specific toplics which form the
object of a barrage of formal communications,

Having discussed in some measure the area of communications effec-
tiveness and how it is assessed with particular emphasis upon the usage
of information tests, the next step will be to discuss the part of com-
munications in settings more closely allied to the research setting
dealt with in this study; i.e., a setting of change.

A management decision to introduce some changes in the way things

are done, and the implementation of these changes, offers a clear-cut
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reason for launching a communications program. As Jacobson and Seashore
(1951) indicated, communications are important "because of their func-
tion in a situation where attitudes are not yet crystallized because of
the ambiguity of the work setting® resulting from various changes in
work procedures, policies, etc.

Cooper (1953) has expressed his impression that the worker wants to
know operating plans and changes that may affect him, changes in person-
nel who work with him, and anything that may directly or indirectly
affect his pay, status, working conditions,career opportunities, self-
esteem, or interpersonal relations.

Some observations and data have been presented on communications in
a setting of change. McLean (1955), who was interested in the effects
of a relocation of personnel in a hospital, commented that both disrup-
tion and anxiety were engendered by the transmission of day-to-day
thoughts on the situation by management. In order to reduce the likeli-
hood of anxiety resulting from "before the fact" communications, the
timing of such communications should be geared to when ®you can answer
more questions than you raise.” In a study carried out in a plant in
Sweden (1956),it was found that the workers were especially anxious to
be informed in advance about changes affecting their own work conditions.

Meredith (1955) was concerned with the problem of resistance to
communications in the face of a change situation. The willingness to
accept and understand communications was found to be dependent upon an
appreciation by the employees of the consequences of understanding the
communications in terms of a required change of practice. A corollary

of this was that if there is resistance to a change there will be a
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concomitant unwillingness on the part of the employee to understand or
even read the communications regarding the change.

Mellinger (1956) investigated certain communication variables in a
governmental medical research institution that was significantly alter-
ing the focus of its research activities, thereby affecting all person-
nel, He found that communications, per se did not necessarily lead to
greater agreement or mutual understanding between employees because of
interpersonal distrust. This latter variable imposed a barrier to the
flow of accurate communications to the extent that there were status
differences and depending upon the nature of the issues involved.

Resistance to change, besides being an inherently interesting phe-
nomenon, has attracted the attention of a number of investigators pri-
marily, I think, because it has generated so many problems and a solu-
tion often leads to dramatic consequences and improvements. The class-
ical example of this is a study conducted at the Harwood Manufacturing
Corporation (Coch & French, 1959) in which essentially an investigation
was made into the best way of communicating a change in working proced-
ures. It was ascertained that it is possible for management to alter,
reduce, or completely remove group resistance to a job-related change
if that management effectively communicates the need for the change and
provides for and promotes group participation in planning the change and
its implementation.lh

While we have been discussing commmications as they are relevant

to settings of change, we have as yet not specifically looked at the

14, Levine and Butler (1952) found that group decision was superior
to formal lectures in overcoming resistance to change. In this
instance, the change referred to merit rating behavior among a
group of industrial supervisors.
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transmission of information in a strictly automated work environment.
Besides relatively drastic changes in the way a job is performed, in
the composition of the work group, in the layers of supervision over
the worker, and in such things as work pace, Job interest, and respcn-
sibility, there have been sizeable alterations in the man-to-man and
man-to-machine relationships, All of these changes necessitate some
kind of information program to insure an orderly transition.

The importance of keeping the employee informed about an automated
changeover is highlighted by Ronken (1951), who said that a "lack of
social integration in modern technology emphasizes the need for communi-
cations as to: 'where do I belong'?, and 'what does the boss think of
me!?¥

This is further emphasized by a statement of Wzlter Buchingham,
Director of the School of Industrial Management, Georgia Institute of
Technology (1960), who pointed out the importance of gearing a parti-
cipatory cormunicaticns program to the introduction of automated equip-
ment, It is important tc inform not only all those directly concerned,
but also peripheral groups of workers not directly involved.

Within the automated factory, research workers have recognized
barriers and obstacles to communications which were direct outgrowths
of introducing automation. Faunce (1958b) pointed out that in the autc-
mcbile industry the disruption of work group structure resulted in dif-
ficulty or impossibility in carrying on verbal communications among
workers, The effects of the isolation of workers from one another, and

disruption of established interaction patterns upon communications, has
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also been recognized by others (Levine & Butler, 1952; Walker, 1957).

One of the most recent, and certainly one of the most extensive
and intensive, pieces of research in the area of the effects of auto-
mation upon the worker has been that conducted by Mann and Hoffman
(1960). In the area of communications they found that personnel in an
automated plant were significantly more satisfied with the amount of
information they received on both the plant and company in general than
were employees in a non-automated plant. They speculated that this was
at least partially due to the elimination of some levels of organization
in the automated plant.

Contradictory results were presented in another study which peri-
pherally dealt with communications in an automated context., Hardin
(1960a) found that when differences in satisfaction with specific as-
pects of the job were examined for affected and unaffected departments,15
the employees in the affected departments were significantly less sat-
isfied with the amount of information they received. This was after the
automated equipment was introduced.

Many of the changes which constitute the dynamic business and in-
dustrial scene take time; they are not introduced, implemented, or in-
tegrated into the existing organizational structure overnight. This
fact places a requirement on the investigator interested in the pheno-
menology of change to make use of a longitudinal research design to

account for the chronology of change events.

15, Affected and unaffected departments referred to those which
respectively were or were not changed in some manner by the
introduction of a computer.



pombaw A8
AT Ll

et madyyme :
T el v ke~ O D

R ;',.e AT, awm
et ve WLC OUNET

-~ ..
w2 I“‘ -0 -
NP




32

A number of the studies dealing with change have been of a longi-
tudinal nature. We have already cited Coch and French's (1951) research.
Some of the other studies which take time into account have been reported
by Morse and Reimer (1956), Fleishman, Harris, and Burtt (1955), and
Lieberman (1956). Morse and Reimer investigated attitude and work pro-
ductivity changes associated with an induced organizational structure
change., Fleishman, et al. studied the attitude changes resulting from
a foreman training program when they were exposed to the actual working
situation. Lieberman was concerned with attitude changes over time
which were associated with role changes in the work situation.

Utilizing pretest and posttest measures in a two year investigation
within an electric utility company during a period of intensive change,
Baumgartel (195L4) found that positive attitudes about change were re-
lated to the perception of positive changes in the job.

The third major topic area which will be included in this survey
of relevant literature covers some of the analytical and statistical =
procedures which have been utilized in this study; viz., multiple class-
ification analysis of covariance.

Sutcliffe has stressed the gain in results accruing from a consid-
eration of the effects of an independent variable upon a dependent var-
iable in the context of other independent and "intervening" variables.
He listed some virtues of the approach: 1) "it enables estimation of
all main effects with the same precision as would be achieved for one
in a single factor experiment of the same size; i.e., it is economical®;

2) #if there is an interaction between treatments, the factorial arrange-
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ment enables its isolation and evaluation, setting limits of generali-
zation"; 3) "it can specify the effect of the independent variable
upon a dependent variable in a variety of contexts"; and L) "provides
information about the relative efficacy of different combinations of
canditions for the production of given effects® (1957, p. 13L).

The application of multiple classification or factorial designs for
analysis of variance and covariance has long been a familiar member of
the arsenal of statistical tools which the agricultural statistician has
used, Goulden (1939) provided examples of multiple classification an-
alyses of covariance as applied to. agricultural phenomena and subject
matter,

In the biological sciences, for example, Smith (1958) made use of
a multivariate analysis of covariance in investigating the effects of
drugs upon muscle tissue.

Once researchers in the behavioral sciences became aware of the
techniques and the benefits to be derived from their usage, statistical
analyses based on such methods began to appear in the literature., An
application in the area of educational psychology was reported by Johnson
and Tsao (1945, 1959), who performed a 2X3X3X3 factorial analysis of co-
variance., In a study cited earlier Robinson (1955) made use of analysis
of covariance to investigate attitude changes and their relation to per-
suasive communications,

Triandis (1959) explored the possible relationship obtaining be-
tween measures of cognitive similarity, perceived effectiveness of com-
munications, and liking between two people by utilizing a triple classi-

fication analysis of variance. He mentioned in passing that some diffi-



1y as enccnle

Ner exarzle
mrirce dedl wi
opicrgl Deseg-
Bz rdves of
“atferty yoor
T ety ae e

Treawel i e

snlinale fran

-I-:S, t:':.'" ¢

sy C
ety
TrmedLlTe cor
e

'"a:i:e) t'e 3




3L

culty was encountered by the presence of unequal n's.10

Other examples of the use of multiple classification analyses of
covariance deal with designs of a 2X5, 2X2, and 2XL type (Review of
Educational Research, 1954). Hoyt (1952) employed a 2XLX3X3 factorial
design analysis of covariance in investigating teaching methods and
their effects upon the drawing abilities of school children. In this
latter instance the researcher encountered the problem of handling dis-
proportionate frequencies in data subclasses,

This, then, concludes the coverage of what appears to be major and
representative contributions in the literature concerning attitudes to-
ward change, the impact of automation, communications as a variable re-
lated to industrial change settings, and methods of multiple analyses

of covariance.

16, The use of multiple analyses of variance and covariance has
presented methodological problems to the behavioral scientists
which do not generally plague the agriculturalist; viz., missing
cases or cell entries, unequal treatment n's, and inability to
obtain multiple replication of measures,
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CHAPTZR THRED
THE EXPZRIIMENTAL SETTING AND DATA GATHERING PROCEDURES

In this chapter we shall set forth a detailed description of the
research setting within which this study was conducted, the manner in
which it was conducted, and the composition of the experimental popu-
lation,

Before progressing with such a description, however, a word is re-
quired concerning the rationale underlying the original selection of
the site.

The Labor and Industrial Relations Center (L.I.R.C.), of Michigan
State University had already begun a series of office automation studies
within the insurance industry. There was a desire to maintain continuity
in the sense of carrying out additional investigations in a number of
sites. The systematic accumulation of research data, and its subsequent
analysis, would hopefully provide the substance for comparative studies
of the impact of office automation within the industry, and across com-
panies. In this manner one might be able to isolate and identify some
important organizational variables that account for major differences in
the way changes are introduced, handled and reacted to. An additional
tenefit of this approach is that by such an accumulation, one can with
greater confidence draw broader conclusions and make generalizations of
greater representativeness for a particular industry.

The site chosen afforded a unique opportunity in a naturalistic

field setting for carrying out a longitudinal investigation. This con-

sisted of the collection of both pretest and posttest data coordinated
35
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and referenced to the introduction of data processing equipment into
the company.

An attractive feature of the location from a research design point
of view was the existence of a large branch office in addition to the
home office. This configuraticn invited potentially interesting kinds
of comparisons.

Another reason for the selection of this site, one that became
apparent only as time went on during the preparatory phases of the
study, was the receptiveness of the company management and their over-

all cooperation in assisting our efforts at conducting the study.

The Study Site

The study was conducted in a medium-sized general insurance company
located in the midwest. The company has its home office in a small town
in a rural area, and maintains a branch office in a large industrial
metropolitan area in the same state. The company has been in business
since 1915, starting as a mutual automobile insurance company. It oper.-
ates entirely within the state where it is located, although it is 1i-
censed to also operate in one other state. The home office staff repre-
sented about 275 persons, the branch office about 120 employees, and
there were in addition some 35 employees located in claims adjustment
offices scattered about the state.

With respect to the formal organizational structure, there were
three distinct governing and administrative bodies. The constituent
membership of these groups, however, overlapped to a considerable de-
gree. Firstly, there was the board of directors. Secondly, the execu-

tive cormittee, and lastly, the operating committee, The president,



executive vice president, secretary, and treasurer of the company were
on all three committees., Alsc a member of the three groups was a legal
assistant to the president. An additional member of the operating
committee was the man who was in charge of the branch office,

The branch cffice was run by a quartet of four perscns, with a
rotating managership of about one year duration; i.e., each of the four
members in turn spent a year as chairman of the branch office operating

committee,

The Introduced Change

The company management decided to instal. ar International Business

Machines (IBM) 650 digital computer1 for electronic data processing.
The computer was installed in the home office during December, 1957. In
preparation for the arrival of the computer a number of things were done.
Several employees were sent to an IBM school in April, 1957, and an area
had to be prepared for the computer equipment requiring building altera.-
tions.

The company, as do mcst mecdern insurance firms, had been making
standard use of electironic data processing (EDP) equipment right along.
There were the usual number of sorting, punching, and printing machines.
While a computer was to be introduced, it represented just another addi-
tion to the EDP equipment already in use, although in this case it repre-

sented an addition of some magnitude and cost.

1. The IBM 650 consists of three components: the Power Unit, the
Read-Punch Unit, and the Console. Information is stored on a
magnetic drum memory, and input.-output is achieved by use of
punch cards.
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When the IBM 650 was installed, about two weeks were spent in e~
quipment testing and program check-out. The computer was used for such
tasks as checking premium computations performed by agents, computing
premiums and assembling policy-declaration data for policies written in
the home office, and compiling statistical and accounting reports.

The checking of agents! computations and the processing of policies
written in the home office were completely automated by the beginning of
May, 1958.2

2, For a discussion of the impact the computer had on procedures
and tasks for different departments in both the home and branch
offices, see Hardin (1960b, pp. 926-927).
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Below in Fig. 1 is a representation of the general work flow for

the IBM 650 when applied to insurance policy preparation.

Senior Underwriter

Checks acceptability

Orders investigation reports
Codes class

Adds endorsements

Code Clerk Detail Coverage Card Agents Account Card
Completes coding used to prepare used to prepare
Checks dates statistical reports agent?s statement

|

Key Punch Operator

Punch IBM rate
Card & name card
for agent's

account

650 v Policy Typing

Computes rates, Types Policy
amount of Separates & IBM
comnission, ——) distributes —— Cards —>
and punches copies of
IBM cards policy

Fig. 1. IBM 650 computer generalized work flow for use
: in the insurance industry.
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Characteristics of the Experimental Population

The research design for this study called for both a pretest prior
to the installation of the computer as well as a posttest sometime after
its introduction. It was the intention of the research team to include
" as many persons from the home office and branch office in the survey as
possible and practicable.

Because of problems of administration and the questionable involve-
ment of part-time employees and those who spent more than half of their
working time outside of the company offices (claims adjusters and agents,
for example), these persons were excluded from the study.3

The fact that this was a longitudinal study meant that problems of
experimental population mortality had to be dealt with. During the in-
terim between pretest and posttest certain employees terminated their em-
ployment for one reason or another. For this group there were pretest
responses,‘but no posttest results. The obverse of this was represented
by the picking up of new hires. Again, during the period subsequent to
the initial testing but antecedent to the posttesting the campany took on
new hires, or employees who had been sick or on vacation at the time of
the first questionnaire administration returned to work. These circum-
stances meant that there were posttest questionnaire responses for some
persons, but no corresponding pretest results. The solution to this
problem was the dropping of all "terminals" and pick-ups" from the ex=
perimental population.

3« Members of the company's top management level did not participate
in the study.
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The original figures for the experimental site with respect to the

population are reflected in Table 1 below,

Table 1. Total Population at Research Site Involved in Survey

Location Level Pretest Posttest
Administration Administration

Home Office Supervisory 35 37
Non-Supervisory 157 158

Branch Office  Supervisory 15 17
Non-Supervisory 76 83

Totals 283 295

Table 1 includes all employees who took either or both of the
questionnaires at the times of administration. In order to arrive at
the "true" experimental population; i.e., those employees for whom re-
sponses to both pretest and posttest questionnaires were obtained, the
"terminal® and the "pick-up! cases had to be subtracted out of the ori-
ginal total. Table 2 shows this corrective step in terms of an adjust-
ment made to the original pretest and posttest populations. Such an ad-
justment meant that the total experimental population (N=246) contained
individuals who responded to both the pretest and posttest forms of the

questionnaire,
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Table 2. Compensations to Experimental Population for
Terminal and Pick-up Cases

Administration Group Original Adjusted
Dropped N Population Population

Pretest Terminals 37 283 2L6

Posttest Pick-ups L9 295 2u6

In conjunction with this adjustment, the investigator examined the
experimental population to determine its characteristics and composition.

This information is enumerated in Table 3.
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Table 3. Characteristics and Composition of the Survey Population

Home Office Branch Office Total
Characteristic (N =171) (N = 75) (N = 2L6)
N % N % N %

Level
Supervisory 35 20.5 1L 18.7 L9 19.9
Non-Supervisory 136 79.5 61 81.3 197 80.1
Sex
Male L1 2k.0 1 .7 52 21.1
Female 130 76.0 6L 85.3 19  78.9
Age
Under 29 91 53.2 57 76.0 148 60.2
Over 30 80 L6.8 18 24,0 98 39.8
Education
At least high

school 133 77.8 59 78.7 192 78.0
Some college

or more 38 22,2 16 21.3 sh 22,0
Tenure (Hire Date)
1952 or before 76 Lh. L 8 10.7 84 3L.2
1953 or after 95 55.6 67 89.3 162 65.8

As one would normally expect in the case of an insurance company,
the data reflects a preponderance of female workers as compared to male
employees (78.9% versus 21.1% respectively). In this company the major-

ity of the male employees functioned in some supervisory capacity.
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Additionally, the bulk of the employees were young (60.2% of the total
were 29 years of age or younger). A significant proportion (65.8%) of
the work force was made up of individuals who had been with the company
since 1953, This means that at the time of our testing about sixty-six
per cent of the personnel had been with the organization for four years
or less.

Differences of some magnitude were found in two characteristics of
the population when the home office group was compared to the branch
office; i.e., age and tenure. Employees of the home office represented
an older group of people than was found in the branch office (L6.8%
versus only 24.0% who were thirty years of age or older). The home
office personnel had, percentage-wise, been with the company longer than
workers in the branch office (LL.L% of the home office people had been
with the company since or before 1952, whereas only 10.7% of the branch
office had been with the company that long).

To provide some indication of the average or mean differences be-
tween the home and branch office, table ! was prepared.

Table L, Means and Standard Deviations for Home and
Branch Office Employees on Selected Characteristics

Characteristic Inter- Obtained Inter-~ Obtained Inter- Obtained
preted Mean SD preted Mean SD preted Mean SD
Mean Mean Mean

Education(yrs.) 12.22 6,22 0.8, 11.93 5.93 1.21 12,13 6.13 0.99
Age(yrs.) 32,43 32.43 12,16 25.4, 25.LL 8.61 30.29 30.29 11.83
Tenure(y'rs.) 5.69 52069 7o68 0023 57023 Llo79 3008 5).1.08 7035
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The mean age for all employees was 30,29 years, The average amount
of education was 12,13 years of schooling. The mean length of service
with the company for all personnel was just over three years (Mn = 308).
In the case of age, the standard deviations suggested that there was
quite a bit of spread in this particular characteristic, Table L re-
vealed that personnel in the home office, on the average, were slightly
better educated, were older, and had been with the company quite a bit

longer than their counterparts in the branch office,

The Cormunications Prog;am

In order to prepare their employees for the impending installation
of the IBM 650 computer, the management decided to launch a communica-
tions program. This program was designed to be implemented during the
pre-installation time period. It was to serve the explicit purposes of
providing information to employees about the IBM 650 equipment, how it
operated, the planned use of the equipment, and the progress of the in-
stallation. It was also designed to allay fears, rumors, and anxieties
about possible adverse effects of the computer; e.g., a reduction in the
size of the work force through layoffs.

‘There was extensive discussion among company officials during the
planning phase of the information program concerning what form the pro-
gram should take, its timing, and content. A series of articles on the
computer installation appeared in the monthly house organ, written by
the internal auditor. In addition to the appearance of information in
the house organ, other media were used, At various times bulletins were

issued and information meetings were held.
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There were three memoranda issued by the president of the company.
The first of these represented a formal announcement to all supervisory
personnel on 17 April 1957 that an IBM 650 computer was to be installed.
This memo also outlined in general terms the new responsibilities and
personnel changes associated with the introduction of the computer. The
other two memoranda, distributed to all personnel, brought attention tc
the fact that an attitude survey was going to be conducted, and indica-
ted the times and places of administration., Such a memo was issued pri-
or to both the pretest and the postest, In the case of the former, it
was accompanied by a letter to the employees from the L.I.R.C. explain-
ing the survey. The reader may refer himself to Appendix E for copies
of these bulletins,

On 20 July 1957 the first in a series of articles on the computer
appeared in the company house organ. These articles were in the form
of a series of progress reports to employees on the impending introduc-
tion of the IBM 650. The principle themes appeared to center around the
fact that: 1) the company encouraged, and would be glad to answer, any
questions which employees might have; 2) the computer would permit more
rapid and accurate servicing of policies; 3) information would be col-
lected on a more timely and accurate basis; and L) no one need fear loss
of employment because of the computer. The articles on the IBM 650 ran
consecutively for five months (from 20 July 1957 to 25 November 1957).
For the articles, the reader is referred to Appendix E. It should be
noted in passing that the research team was informed that the monthly
magazine” was read with great interest by the employees.

With respect to orientation, information, and planning meetings

which affected other than just the top echelon of company management,
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there were a total of six distinct meetings held. The first of these
was ccnducted on 2 October 1957 for personnel of the IBM key punch and
tab sections, The purpose of the meeting was to familiarize the peorle
most likely to be affected by the changeover with the computer and its
expected operation.

A meeting was held on 15 October 1957 which was attended by a num-
ber of the first line supervisors and managemeni personnel. ts purpose
was to review the progress made on plans for the installation, to discuss
specific areas of utilization for the computer, and to settle certain
questions regarding personnel,

The other four meetings represented separate sessions hzld in the
home office to acquaint all employees with the installation of the IZM
650, All home office personnel attended one of the four sessions which
were conducted on the same day, 11 November 1957. The four sessions wers
exactly the same. The branch office personnel were not involved in simi-
lar information meeﬁings. These meetings included a formal taik by the
company'!s programming supervisor about the computer and what it was ex-
pected to do. This was followed by a question and answer period. Avail-
able to the attendees were three hand-outs regarding the computer and
how it operated. Copies of this material is found in Appendix E along
with a transcript of the notes from the formal talk and a listing of the
questions asked by employees in each of the four sessions.

A special IBM 650 demonstration was held for top management on 9
Augcst 1957 at IBM!'s data processing center in the same city in which

the branch office was located,
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The Questionnaire and its Administration

Beginning in April, 1957 a number of preliminary planning sessions
were held between company officials and representatives of the L.I.R.C.
to work out the details of the study. The research design called for
both a pretest and posttest measurement., Since the computer was scheduled
to be installed in December, 1957, it was decided to administer the pre-
test attitude questionnaires on 19 November 1957. The date of 20 May
1958 was set as the date for the posttest questionnaire administration.
This temporal arrangement meant that there was an interim of six months
between questionnaire administrations. The initial testing occurred ap-
proximately three weeks prior to the installation of the computer, and
the final testing took place about five-and-one-half months after the
computer was introduced.,

The questionnaire was the result of the efforts of a research team
to construct an instrument to assess employee attitudes on a number of
issues, Research interests of the team members were different, and as
a consequence the questionnaire presented a variegated appearance. The
Questionnaire provided basic data on such variables as employee percep-
tions of change, expectations about change, and attitudes toward change
as a job-related phenomenon. In addition to these, there were sets of
items and scales measuring such variables as supervisory practices, per-
sonality factors, job satisfaction, and group cohesiveness. The final
page of the questionnaire requested personal data information such as
age, tenure, education, salary, etc. The reader is referred to Appendix

F for copies of the questionnaires.
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The questionnaires used in the pretesting were in two forms: a
supervisory form and a non-supervisory form. The supervisory form had
a blue cover sheet to distinguish it from the non-supervisory form. Be-
cause some items were relevant only for supervisors, or for non-super-
visors, and due to a difference in frame of reference ("my supervisor"
versus "my subordinates") a differentiation between forms was required.

Beneath the blue cover sheet of the supervisory forms, and as the
first cover page of the non-supervisory forms, was a letter from the
L.I.R.C. This cover letter pointed out in very general terms the pur-
pose of the study, the need for frank responses, and that respondent
anonymity would be insured. At the bottom of this cover letter was a
printed section designed to be torn off by the respondents after com-
pletion of the questionnaire. This strip of paper (called the "name
ballot") contained the respondent!s name and a pre-stamped code number.
The face sheet had another stamped code number in the upper right-hand
corner which corresponded to the number on the "name ballot.”" Upon de-
parting the respondent deposited his questionnaire at one point and
dropped his "name ballot" in a box. Only the research staff, in posses-
sion of both the questionnaires and '"name ballots," could later match up
the proper completed questionnaire with the correct "name ballot" by com-
paring code numbers., The company, of course, did not have access to this
information, hence anonymity was assured.

The "before!" questlonnaire contained a total of thirty-seven pages,
while the "after"” form of the questionnaire contained seventeen pages.
The disparity in size of pretest and posttest forms was primarily due to

the fact that certain areas of information and classes of data did not
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require collection more than once.

In the home office the administration of the questionnaires was
carried out in two separate sessions on the same day in the basement
lunch-room. Seating was arranged so that there were four persons to a
table. Supervisory personnel were asked to sit together in several rows
8o that they would be separated from the non-supervisory personnel.

When all personnel were assembled the questionnaires and pencils
were distributed. Instructions were then read to them over a public

address system set up for the occasion., These instructions are repro-

duced below:

"I am of the Labor and Industrial Center
at MichIgan State University, and this is (these are)

, from the Labor and Industrial
WeTatlons Tenter, I"éuppose that all of you received a
letter from us recently explaining the purpose of this survey
and a little bit about what we hope you can do for us today.
As you know, the Labor and Industrial Relations Center at
Michigan State is carrying on a broad program of research
having to do with people working together effectively in in-
dustrial organizations. Much of this research consists of
getting the ideas and opinions of people about their jobs.
We are asking you to fill out a questionnaire for us as a
part of the series of studies dealing with insurance campany
employees. in the Midwest. Your answers, along with those from
people in other organizations that we have already surveyed
and will survey in the future, will be analyzed to help us
discover what things are most important in making the working
situation better for the people in it. We would like to em-
phasize the third and fourth paragraphs of the cover letter
that you have on your questionnaire. The conclusions that
we draw about your attitude and opinions will be of wvalue
only to the extent that they reflect your really frank opin-
ions and attitudes, As you can see on the bottom of the face
sheet, we are asking you for your name. This is essential to
us in order to properly analyze the questionnaire, but your
name and number will be re-coded immediately after the survey
and positively no one other than the research workers at the
Labor and Industrial Relations Center will ever be able in
any way to identify you in commection with your answers. We
absolutely guarantee that no ome connected in any way with
-=-= wlll ever at any time be aware of how you answered the







questionnaire.

We will be available to answer questions that you may

have once you have started answering the questionnaire. Be

sure to answer every question. When you have finished, tear

off the bottom half of the face sheet and place your name in

the ballot box and your questionnaire in the large box at the

door as you leave. You may begin."

After the instructions were read and the employees began working
on their questionnaires, several administrators circulated among the
respondents to assist in answering any questions which arose.

Two hours were alloted for each group to complete the questionnaire,
most employees taking about an hour to finish. After the administration
the "name ballots? were collected from their deposit box at the lunch-
room exit. The names of respondents were checked off by a member of the
research team against a revised, up-to-date company payroll list in or-
der that a 1list of absentees could be compiled.

On the same day several members of the research team administered
the questionnaire to branch office personnel. Because of space limita-
tions at that location, employees took the questionnaire at their work
deskss As a result only one session was required. The same administra-
tive procedures, in general, were applied to branch office personnel as
were used for the home office.

On the following day research team members visited both the home
and branch offices in order to administer the questionnaires to those
who had been absent or could not conveniently take the questionnaire at
the regularly scheduled time.

Essentially the same procedures were followed at both the pretest-
ing and posttesting administrations of the survey.
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Tabulation of Questionnaire Data

Each questionnaire was given a code number for identification pur-
poses. The code numbers corresponded to the names of questionnaire re-
spondents. Coding was done in such a way that all numbers up to and
including 299h represented individuals who had been involved in the
first administration of the questionnaire.5 Code numbers 301 to 6286
were used to represent employees who took only the post-installation
questionnaire.

All items comprising both the pre-installation and post-install-
ation questionnaires were pre-coded and numbered in such a way so as to
indicate the location of the item in a particular deck of IBEM punch
cards. The Roman numeral indicated the card deck and the Arabic numer-
als denoted the column or columns on the card where the response to the
item was punched. For example, item II-16 signified that the response

to this particular item could be found in card column 16 in deck II,

L. The identification codes were assigned to the experimental
sub-groups as follows:

Home office supervisors = 1-),6
Branch office supervisors = 50-67
Home office non-supervisors = ]9, 68-223
Branch office non-supervisors = 22&-299

5. An exception to this was code numbers 39, LO, L5, L7, and 66;
these represented individuals who took the posttest questionnaire,
but not the pretest questionnaire.

6. These numbers did not run consecutively; there was some discon-
tinuity because all questionnaires within this code range were
not used in the survey.
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Space was allotted on the cards to enter a group code,7 the indi-
vidual!s identifying code number, the item score, total scores for
scales or sets of items, and the number of non-responses.

Each alternate of the multiple-choice format attitude items was
given a code number so that responses to these alternates could be en-
tered by key punch onto IBM cards for storage, tabulation, and analysis.
Open-ended items were treated differently. All answers to this type of
item were fitted into some meaningful and convenient set of response
categories for which code numbers were assigned to represent each cate-
gorye.

It should be noted that prototype items covering some of the con-
tent areas of the survey questionnaire were administered to a sample of
M.S.U. Tabulating Department employees in November, 1956. The subse-
quent and substantial refinement, modification, and addition of items
eventually led to the construction of an attitude questionnaire which
was administered in an insurance company in February, 1957.8 This
questionnaire, changed and altered to a considerable extent, formed the

basic instrument used in the current investigation.

Te Home office supervisors = ]121
Branch office supervisors = 122
Home office non-supervisors = L111
Branch office non-supervisors= 4121

8. For a discussion of this study, sce Jacobson, et. al. (1959)
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CHAPTER FOUR

THE VARTABLES EXAMINED

In the latter part of the Introduction there was a cursory descrip-

tion of the variables to be examined in this study. This chapter will
discuss the rationale behind the selection of the variables as well as

provide definitions for them.

The Independent Variables

The influence of persuasive communications upon attitudes in terms
of eliciting changes or shifts in these attitudes has been widely doc-
umented in the literature. Some principal workers in this area have
been Hovland at Yale, Lazarsfeld at Columbia, and an active group at
the University of Michigan, the latter's emphasis being upon communi-
cations in small groups.

When investigating employee response to change an important fac-
tor would seem to be intra-organizational communications. In a setting
of change or of proposed change, communications become crucial from the
standpoint that they function as a force to integrate, coordinate, and
direct the work force in such a manner as to facilitate a smooth tran-
sition with a minimal degree of friction, resistance, and misunderstand-
ing. A major purpose of formal intra-organizational communications is
to establish, maintain, and perhaps eliminate or modify certain kinds
of attitudes and expectations held by employees about a proposed change.

When an organization embarks upon the introduction of automated
operations, a communications program becomes important in that it should

provide for the transmission of the following kinds of information to
5k
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employees: 1) procedural changes they will encounter on their jobs;

2) the purpose and reasons for the introduction of the automated equip-~
ment; 3) assurances regarding job security; L) details of the chaage
as to when and where it will take place, and 5) training programs, per-
sonnel changes, etc. which are prerequisites to the change,

The belief in the intrinsic importance of an information program
of some sort as a precursor to a changeover was exemplified in the for-
mal program initiated by the company in which this study was conducted.
Management frequently believes on a priori grounds that the success in
terms of employee acceptance of a proposed change hinges to an extent
on the presence of an information program.

The assumption is made that resistance toward some job-associated
change originates from an insufficient understanding of the changes.,
This kind of an assumption leads frequently to an increase in the flow
of information directed to employees about the change., It is true,
certainly, that once a proposed change has been agreed upon, increased
communications can help employees bettier understand the change and the
way in which it is expected to effect them,

In this particular instance, employees were informed about a pro-

posed change once the decision was made by top management. There was

=

very little to be seen of ﬁhat has been termed femployee participation.
In this context the formal communications program operated to inform
employees of changes and decisions made by others. As Mann and Hoffman
(1960) opine, a lack of understanding about some change may contribute
to resistance to change, but perhaps this same lack contributes only

very little to positive acceptance of a change.
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One function of information about a change, directly or indirectly,
is to create a set or predisposition toward the object of the informa-
tion. The psychological consequences of this process, if it is opera-
tive, is to structure expectations. This molding of expectancies is
in turn eventually related to a reality-testing in the sense that there
is an affirmation or negation of expectancies based upon empirical con-
tact with the change. If one experiences something contrary to the ex-
pectations which were elicited by the information, then we may expect
a future response to communications to be characterized by skepticism
and even disbelief,

The investigation of formal company communications in a setting
of change is seen as a potentially important issue, This is particu-
larly true when such communications are viewed in relation to attitudes
about proposed changes and to attitude modifications related to the
change.

The research carried out was concerned with an empirical investi-
gation of communications about a change, and with a specified response
to the communications as both of these relate to attifudes about change,
To what extent does the act of being informed or not being informed a-
bout a change affect employee attitudes about the changes they may per-
ceive as taking place? Is there a relationship between one's reaction
to the information contained in an information program about a change
and the attitude toward the change itself? These were questions the
present study attempted to answer.,

The basic premise was that some dimension or dimensions of formal

communications about a change ought to be important in producing mea-
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surable effects upon attitudes toward that change.

The independent variable was considered as being reflected in two
separate entities., These were examined separately and were treated as
two distinct independent variables, They are specifically discussed

below,

Degree of Informed Awareness

As discussed in detail in the preceding chapter, prior to the in-
stallation of the IBM 650 computer the company initiated an information
program about the computer for the benefit of its employees., This con-
sisted of meetings, bulletins from the president of the firm, and a
gseries of articles in the house organ.

From these media of formal communications a set of sixteen factual
statements were drawn up. For example, "the computer cannot correct
errors that exist in the data it receives,” and Yone of the immediate
tasks of the 650 programmer is to develop a procedure for figuring pay-
roll on the computer.” The majority of these items correctly represen-
ted the information as directly extracted from the meetings, bulletins,
and articles, Some items, however, were purposely incorrect. They
were factually wrong and directly contrary to what the company had act-
ually said, or they were manufactured in the sense that the company had
not actually said anything on the topic.

The reader is referred to Appendix F for the instructions and ori-
ginal set of sixteen items used in the pretest form of the questionnaire.
These items for both the supervisory and non-supervisory questionnaire

are numbered III-L); through III-59 on pages 1L and 15.
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The format of this particular knowiedge-cof-information test re-
presented a departure from those used in other studies, This test
placed focus upon what the company had done in the way of communicating
with its employees., TYet, by asking how the company had acted on the
various statements, one alsc obtained a measure of the knowledge held
about the change-over as mediated by the information program.

Certain key management officials were used as judges to ascertain,
as a check on the experimenter, whether or not the company had in fact
made or not made a statement, or had pronounced something contrary to
the statement appearing in the questionnaire, Data on these comparisons
is presented in a subsequent chapter. On the basis of these judgements,
the sixteen information items were keyed in terms of what the company
had aciuwally done; i.e., made the statement, not made the statement, or
said something opposite.

An important aspect of the company information program was that the
tone of the formal statements was of a definitely positive nature. That
is, the information pointed out that the impending change was very ben-
eficial for the company and that there was to be no loss of jobs because
of the computer's introduction.

In a naturalistic setting of the sort in which this study was con-
ducted the experimental subjects, except in the case of required atten-
dance at various meetings, exposed themselves on a voluntary basis to

formal communications rather than being fully exposed through control.1

l. Hovland (1959) refers to this phencmeion as "self-selection of
exposure® to communications.
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With respect to the temporal relation existing between the formal
cormunications program and the administration of the knowledge test,
the information meetings for home office personnel were held seven days
before the questionnaire administration. A total of four articles ap-
peared consecutively in the company'!s monthly "magazine" before the
pretest. The fourth appeared about four weeks prior to the question-
naire,

The information test, from which the Degree of Informed Awareness
was derived, represented the agreement between what management said it
had told its employees and what the employees said the company had told
them regarding the changeover. In this sense, the scale actually was
the amount of congruence between respondents! opinions and those of
management representatives as to what information had been transmitted
to the employees.

The definition for this independent variable shall be: the "degree
of informed awareness" is the extent to which designated recipients of
formal company communications are aware of specific factual pronounce-
ments made by the company regarding the installation of the IEM 650,
This degree of awareness of factual information was taken as equated
to the degree to which these recipients were personally informed about
the impending change.

The definition does not exclude the use of this measure as one of

communication effectiveness.

Belief-Disbelief in Communications

The second independent variable was essentially an extension of

the first, As a derivation, it could be considered a component of
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Degree of Informed Awareness.

It was reasoned that, although the amount of factual information
one may know about an impending change may be related to attitudes re-
garding that change, it was also a good possibility that one'!s attitudes
toward the communications themselves would be related to consequent at-
titudes about the change., This attitude toward the communications was
specified in terms of a dimension of acceptance (belief) - rejection
(disbelief) of the informati on contained in the communication.

A set of eight items were written as companion items to a corres-
ponding set of eight items in the information test. The items compris-
ing the belief-disbelief measure appeared in the questionnaire immedi-
ately following the information test., The reader may refer to Appendix
F where these items, numbered III-60 through III-67, are found on page
16 of both the supervisory and non-supervisory forms. This set of
items was prefaced with the instructions:

"Now we would like to know what you personally think will

happen as a result of the computer., Below are several

questions. Mark your answer in one of the columns 'yes!?,

'possibly!, and 'no!, depending on your opinion,*

In reality, then, one was dealing with eight pairs of items. For
example, from the information test we have: "The company will be able
to issue policies more quickly thanks to the computer.® - the respond-
ent indicating if the company had said so, said the opposite, or had re-
mained silent on that topic. Then, from the belief-disbelief test,

In your opinion, will the company be able to issue policies more quick-
1y thanks to the computer?® - the respondent indicating 'yes, 'possibly?,

or 'not,
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As will be discussed in greater detail in a later chapter, a
weighted scoring system was devised for these eight pairs of items.
This scoring scheme was designed to reflect the extent to which an in-
dividusl's expzctations or beliefs abcut an impending change deviated
from management's belicf on various issues regarding the forthcoming
computer installaticn. For example, if the company said it weuld be
able to issue policies more quickly, and the employee agreed that the
company said this, but personally indicated that the computer would not
make policy issuance more rapid, then disbelief was registered for this
particular item of infocrmation. Of course, if the employee believed or
expected that this would occur, then belicf in the company's proncunce-
ment was indicated. A system of assigning varying positive or negative
weights was used to score combinations of responses on the eight pairs
of items in such a fashion as to reflect degrees of belief--disbelief in
company statements in conjunction with whether or not the respondent
was aware that the company had made or had nct mace the statement cri-
ginally.

The definition for this second independent varizble, *Belief..Dis-
belief in Communicaticns®, shall be: the degree to which an emgployee's
expectancies or beliefs about an issue deviate from managemeri'!s belief
on the same issue as expressed through formal "in-plant! communicaticns,
This variable was reflective of a general readiness on the part of em-
ployees to accept, or inclination to reject, what they were told by the
compariy.

Since a communications program can be considered as a means, either

implicit cr explicit, for structuring employee expectations regsarding
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the object of the communications, one could suggest, with regard to
Belief-Disbelief in Communications, that this was also a measure of
the degree to which the communications program had succeeded or failed
in structuring expectations about the change. At any rate it was indi-~
cative of the agreement or disparity between management and employee
expectations about the impact of the IBM 650 upon company operations.
There was certainly some reason to expect on logical grounds, that
belief-disbelief in what the company said was one facet or component of
some hypothetical general factor one might term "confidence in the com-
pany.” It may also be indicative of general job satisfaction and "mor--
ale,"

The Dependent Variables

A central integrating theme in the series of investigations of
which this study was a part, has been the exploration of various psy-
chological responses to technological change. Chapter Two pointed out
that the classical approach to the study of employee response to change
had been primarily centered around the phenomencn of resistance to
change. The emphasis followed here has been more global and encompass-
ing in approach - and hopefully more fruitful. In this series cf studies
the focus has been on the perceptions, expectations, and attitudes re-
lated to job-associated changes, the agent for the change, and the ef.
fects of the change.

This investigation was concerned with response to change as the
dependent variable., As with the independent variable, it was decided

Yo include two factors to be treated as two distinct dependent variables.
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Although one was not derived from the other, both represented forms of
response to change. One dependent variable had a general referent and
represented a change over time, while the other had a specific referent
and represented a condition at one point in time.

A specific response to change, either to the effects of the change
or to the agent producing the change, is taken here as representing a
differential condition arising out of reactions to some alteration or
set of alterations consequent to exposure to a specified change in a
specified situation. At a theoretical level, a response to a specified
change can be seen as a partial conditioner of future responses to
change depending upon: 1) a gradient of generalization linking the
changes as common in some aspects, 2) the characteristics of the ori-
ginal response to a change (highly positive or negative, neutral,
stable or unstable), 3) the effects of the change upon the individual
in terms of either positively or negatively reinforcing the response
made to it, L) personality factors resident within the individual, s)
perceptions of the way in which the changes were handled in the past
and are likely to be handled in the future, 6) interim factors of an
unspecified, unknown nature, and 7) the perceived consequences of the
changes.,

With regard to general response to change we are dealing with a
generalized predisposition to accept changes or to maintain the "status
quo,” This is differentiated from a specific response to change by the
degree of influence exerted by the process of selectivity. In the lat-
ter instance (specific changes), they are reacted to on a selective

basis - some are responded to in a positive manner while others are
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reacted to negatively and some are met with impassiveness depending up-
on the perceived implications of the change for the individual and his
involvement in the change., In the former (general changes), the indi-
vidual maintains an attitudinal set towards change as azlass of events -
either they are inherently beneficial or they are on the whole disrup-
tive and inevitably lead to difficulties. In general response to change
it is reasonable to suppose that the individual may easily tolerate
minor and relatively insignificant changes, but will resist changes of
a major proportion. Certainly personality attributes are an important
factor in this instance as well as past experience,

The interaction between specific and general response to change
cannot be overlooked, It is Just as valid to assume that a constella-
tion of specific changes, and the resultant response to them gives rise
to a general readiness to accept or reject change, as to assume that a
generalized acceptance or rejection of change dictates specific responses
to specified changes.,

It is reasonable to assume, though, that one certainly influences
the other to the extent that a generalized readiness to accept changes
in one's "life-space is accompanied by, on the whole numerically, more
positive feSponses to specific changes. The obverse would hold in that
a generalized unwillingness to accept changes conceptually 1s often as-
sociated with a greater frequency of negative responses to specific
changes.

Another factor which theoretically at least would appear cogent is
that commected with controllability. The individual should perceive

changes in a more favorable light when he is in a position to exert
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control over or influence the course of a change. The greater one's
control over his environment, either factually or imagined, the less
likely will changes in general be perceived as representing a potential
threat to the person. This, it would seem, is one of the major reasons
why "participatory management” has been successful in combating and re-
ducing resistance to change.

Readiness to Accept Change

This particular dependent variable represented an attitude of gen-
eralized readiness to accept job-related changes of an unspecific na-
ture. It also reflected an opposition or resistance to accept unspeci-
fied but job-related changes. This variable, and the scale from which

it was derived, has been used in previous studies.?

In this particular investigation a measure of the general readi-
ness to accept job related changes was obtained through the use of a
nine-item scale which was administered in both the pretest and posttest
questionnaires. The reader is referred to Appendix F for these items.
On the pretest form for both supervisors and non-supervisors this scale
is represented by item I-56 on page L and by items IV-LO through IV-47
on pages 17 and 18, On the posttest form of the questionnaire the items
are ITI-16 on page 13 and items I-39 through I-}6 on pages L and 5.

The actual variable measure utilized in this investigation is de-

fined as: a shift or change in the general readiness to accept job

2. The reader is referred to Trumbo (1958) and Faunce (1960).
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related changes over time in terms of pretest and posttest discrepan-
cies on the nine-item scale. This shift in general readiness to accept
change was measured on dimensions of both direction and magnitude. Ex-
perimental subjects could thus be categorized as becoming more or less
ready, or remaining static, in their general acceptance of job-connected
changes over a six month period of time, .It was during this six month
period that the computer was installed. The static group represented
some who were eager to accept changes and remained so, those who abhored
changes and continued to feel that way, and those who fell at intermed-
iate points and did not shift from pretesting to posttesting in their

positions.

Affective Response to the Computer

Besides having a measure of a more generalized, global response to
change, it was reasoned that another important kind of response certainly
would be that associated directly with the introduction of the computer.
A set of three items was selected from the pretest form of the question-
naire that represented an affective response (on a like-dislike contin-
uun) to the expected effects of the computer. These three items were
the second component in a set of three pairs of items. The first item
in each pair asked, respectively:

1) "Which statement best describes the effect you expect the com-
puter to have on you in the next six months?"

2) "Do you think that the computer will influence your job in the
next year or two?"

3) "What is your general feeling about the fact that the company

has decided to install the computer?”
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Each of these items was followed by the same item asking, "How do
you feel about this?¥ It was this latter triad of items which were
utilized as a measure of Affective Response to the Computer. The reader
is referred to Appendix F where these items can be found numbered II-52,
II-54, and II-55 on pages 10 and 11 in both the supervisory and non-
supervisory forms.

In the case of items II-52 and II-5L, like or dislike responses
were used in a fashion independent of the expected effects of the com-
puter. In other words, employees may have indicated a liking for some
expected effect or they may have indicated a liking because their ex-
pectations led them to believe that the computer would have no effect
upon them. In both cases the respondent 1iked3 the effect of the com-
puter. The Weffect" in this sense phenomenologically was expressed by:
1t will or will not have some expected impact upon me as a worker in
this company. Psychologically, then, the presence of an expected im-
pact on the worker or absence of expected impact were both effects of
the computerts introduction.

The definition, then, for this variable is: the affective re-

sponse toward the computer and the expected effects upon the employee.

The Intervaning or Seconda;y Variables

During the course of investigating and exploring hypothesiged re-
lationships obtaining between independent and dependent variables, it

seemed of some importance to become cognizant of and control if possible

3. & similar case may be drawn for respondents who report dislike or
indifference to the expected effects of the computer.
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the effects of varicus secondary factors. These factcrs represented

Hextraneous® variables in the sense that they were intrinsic to the ex-
perimantal setting, were variously related to the experimental variables,
and were not amenable to experimental control. It was seen as important
to, in some manner, account for their effects, when statistically examin-
ing specific relationships between the independent and dependent variables.
There was the possibility that the uncontrolled effects of these secondary
variables could act to either mask or artificially produce relationships
between the main variables - in either event distorting the "true" rela-
tionship obtaining between these experimental variables.
Two specific problems at once arose: first, how can one isolate
and identify the secondary variables whose effects should be controlled
for, and secondly, how should one achieve this control. Both call for
certain statistical operations which will be recounted in a later chapter.
On an a priori basis it was possible to arrive at a list of so-
called intervening or secondary variables which might potentially af-
fect any of the main variables.
Since there was no way of knowing in advance which secondary vari-
ables were significantly related to the main variables, a series of in-
itial screening analyses were performed and are reported in chapter 8.
The a priori list of potentially significant secondary variables
oonsisteé of the following:
1. Age
2. Education

3. Tenure

L. Occupational level (supervisor or
non-supervisor)

5. Office (home or branch)
6. Expected involvement in the change
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7. Number of contacts with formal
communications

8. Supervisory style
9. Realization of expectations
At this point suffice it to say that, of these variables, subse-
quent analyses proved: perceived involvement, occupational level,
office, and contacts with communications were significantly related to
one or more of the main experimental variables. Each of these secondary

variables will be identified more specifically.

Expected Involvement

This indicated what employees expected to happen to their jobs
because of the computer. One may expect no changes, some changes,
drastic alterations, transfer, promotion, etc. resulting from the in-
stallation of the computer. Subjects were‘categorized, on the basls of
their responses, into those who thought they would be greatly affected,
those who expected negligible or no involvement, or those who had no
idea. The item was II-51 on page 10 of both the supervisory and non-
supervisory forms of the questionnaire. It is reproduced below:

"Which statement best describes the effect you expect the
computer to have on you in the next six months?

1. I expect to be promoted
2. I expect to be transferred to a different job.
3. I expect to keep the same job, but with the
work greatly changed.
L. I expect to keep the same job, but with work
noticeably changed.
S. I expect to keep the same job with the work
only slightly changed.
6. 1 expect to keep the same job with no change
at all.
7. I don't expect to be affected for I plan to quit,
8. Other (describe)
9. I have no idea.”
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A response to alternates 1, 2, 3, and 4 placed the individual in
the "expect change" group, a response to alternates 5, 6, and 7 repre-
sented the "expecting no change" group and a response to 8 or 9 placed
the respondent in a third group. If a respondent, by his response to
alternate 8, indicated an expected effect, then he was placed in the
group expecting a change of some sort. Thus there were, for analytical
purposes, three groups:

Group I - Respondent expects a major change

Group II - Respondent expects only a slight
change or no change

Group IIT - Respondent has no idea

Occupational level

This secondary variable indicated whether or not the respondent
was a supervisor or functioned in a non-supervisory capacity. The com-
pany personnel department provided identification information on this
matter, In addition, when the questionnaires were administered, super-
visors were requested to sit as a group separate from non-supervisory
personnel, and they received distinctively different forms of the ques-
tionnaire. Thirdly, all employees were asked in question X-10, 11 on
page 36, "What is your present job title?"

Office

This variable merely referred to whether the respondent worked in

the home office or in the branch office,

Contacts with Communications

This was an empirically derived index reflecting the number of
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contacts which employees had with formal company communications that
dealt with the IBM 650 computer installation.

The company provided the experimenter with copies of all bulletins,
memos, and issues of the house organ which were distributed to employees.
In addition to this material, a resume! of the content of information
meetings and a listing of all personnel attending these meetings were
provided.

Below in Table 5 is a summarization of the communications to which
employees were exposed in prelude to the introduction of the IEM 650,

Table 5. Exposures to Formal Company Communications
Concerning the Installation of the IEM 650 Computer

Cormmunication Media Location and Level
Home Office Branch Office
Super- Non-Super- Super-  Non-Super-
visory visory visory visory

House organ

20 July 1957 A
20 August 1957
20 September 1957
2Ly October 1957

%k

de M
* ok % 3k
Aok ok Xk
ok kX

Meetings

2 October 1957
15 October 1957
11 November 1957

K ¥ K
*

Bulletins

17 April 1957 * 3
15 November 1957 3* 3 #*

=_
The entry (%) indicates an exposure to the particular communication
L oxr a specific location and level.,
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An index of contacts was prepared based upon actual or likely ex-
posure to the various formal communications. For each employee, every
opportunity for exposure to formal information about the installation
of the computer was given the value of one. These values were cumula-
tive, being based upon the total number of presumed or actual contacts
with formal sources of information. As Table 5 above indicates the
total number of contacts for supervisors could have ranged from none
to nine, while the total number of contacts for non-supervisory per-

sonnel could have theoretically ranged from none to eight.

The Constellation of Variables in Perspective

Partly because this investigation was of an exploratory nature,
and partly because it was conducted within a naturalistic, largely un-
controlled setting, the context may be described as an open system where-
in a conglomerate of variables were interrelated to unknown extents.,
Dealing with relationships in such a setting often proves difficult be-
cause of the multiplicity of inter-meshed factors. Where a constella-
tion of interacting and uncontrolled variables exists, the nominal as-
signment of "dependent,” "independent," and "intervening" to variables
is somewhat arbitrary. For the purposes of interpretation and understand-
ing however, one must relegate variables to one of these three classes.
This is generally done on the basis of: 1) prior research findings, 2)
a certain theoretical position, and 3) purely a priori hypotheses.

Within such a constellation of interacting variables it is some-
what a matter of choice which ones are called independent, dependent, and
intervening simply because, depending on the relationship focused upon
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many of the variables could reasonably function interchangeably; at one
time being the dependent variable and at still another time functioning
as an independent variable. A diresct consequence of this state of af-
fairs is the relative safety (interpretatively) in speaking of ccneomit-
ance and covariation between sets of variables, but the relative danger
in pointing out cause-and-effect relationships between sclected factors.
With these notes of caution, the dependent, independent, and in-
tervening variables were selected as discussed in this chapter. In the

following chapter we shall look explicitly at the relationships posited

to exist between the main variables,
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CHAPTER FIVE
THE HYPOTHESES

This chapter will outline the major hypotheses tested in this
particular study. As was pointed out in the preceding chapter, there
were two distinct independent variables as well as two separate depend-
ent variables, Such a configuration led to the establishment of four
major postulated relationships.

In addition to the hypothesized relationships between the main
variables, there were a number of sub-hypotheses constructed for the
purpose of characterizing expected relationships between the interven-
ing variables and certain of the main variables. This set of sub-hypo-
theses formed the rationale for the a priori selection of a number of
secondary factors which later were subjected to empirical analysis to

ascertain their relevancy.
The Main Hypotheses

It was reasoned that differential response to change and readi-
ness to accept changes in one's job were partially influenced or condi-
tioned by the degree to which one was factually informed about the pro-
posed change. The general expectancy regarding this assumption can be
expressed by: the better informed one is about a change, the greater
the likelihood that the response to that change will be positive; the
more poorly one is informed about a change, the more likely a response
will be either neutral or negative. This kind of relationship would be

narkedly affected by the extent to which the information was couched in
("
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positive or negative terms; i.e., the degree of threat posed by the
message.

There were several reasons why the above general relationship
would be expected. Firstly, being informed about a change can be
thought of as reflecting the act of self-preparation for the change.

One who makes efforts to become relatively well prepared for some change-
over is perhaps less likely to manifest resistance to that change. This
preparedness may be the result of positive expectancies about the change,
or may be derived from the insight that a realistic adjustment is re-
quired.,

Secondly, the way in which events are interpreted when they occur
is frequently determined by the way in which the individual was prepared
for the event.l Thus, positive preparation in the form of providing
factual information which points out the benefits and positive aspects
of a change shouid,be related to positive reactions toward the change.
The reverse, of course, would also hold true.

There is a third factor which would lead one to posit a relation-
ship between the informative level of employees with regards to a change
and their concurrent or subsequent attitudes toward the change. As
Haire (1956) discussed with respect to communications in business, the

mechanism of perceptual defense operates in such a fashion as to cause

l. Hovland (1951) pointed out that preparatory communications which
build up optimistic opinions might have the effect of making
people more resistant to accepting the implications of bad news.
However, when people have been influenced by a preparatory commun-
ication containing optimistic arguments that are subsequently
shown to be unfounded, the "bad" news might be all the more in-
fluential.
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people to select information which: 1) presents facts in harmony with
the current views and beliefs of the individual, 2) presents that which
is in agreement with currently held factual information, and 3) presents
facts which are already fairly well understood. To this degree, then,
those who are well informed about a change are also likely to be the
ones who would respond with favor toward the change. Again, the like-
lihood of such a coexistence is enhanced by the fact that the communica--
tions were themselves of a positive nature,

These arguments have to some extent supported and led to formula-

tion of the following two major hypotheses:

I The extent or degree of informed awareness on the part of an
employee about a change will be related in a positive manner to an in-
crease in general readiness to accept job-related changes over a period

of time.

ITI The extent or degree of informed awareness on the part of an
employee about a change will be related in a positive manner to the

specific affective response to the computer prior to its installation.

The second set of major hypotheses are intimately linked with the
first two in that the same dependent variables are of concern, and the
independent variable is a reaction to the content of formal communica-
tions,

It has already been sufficiently stressed that the internal in-

formation program of the company was, primarily, of a positive sort in-

dicating benefits to be accrued and rejecting any really adverse effects
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upon the work force resulting from the installation of the computcr.

It would secm almost axiomatic, then, that belief in what the company
said would be analogous to positive e:pcctancics regarding the change,
and disbelief in factual statements would be equivalent to negative e:x-
pecctations about the effects of the computer introduction. It was on
this basis, partially, that tvo othcr hypotheses were constructed.

Another consicderation given to this relationship of belief-disbe-
lief and responscs to changc concerned the fact that, in all probability,
acceptance or rcjecction of cormpany information was related rather closely
to one!s gencral regard for his company. This may manifest itseclf in
confidence in vhat the company does, gencral job satisfaction, and/or
what one may refer to as '"morale." If one believes vhat the company
says in terms of generally trusting the validity of its pronouncements,
then it is likely that this trust is associated with a personal belief
that the kinds of changes the management decides upon are, from an over-
all standpoint, ones which are for the "good" of the company and its
employees.,

As Baumgartel (195L4) indicated in his discussion of perceived change
and its ncasurement, the more favorable a person's attitude about some
given object or situation, the more likely will the person also tend to
perceive positive changes in that object or situation. In this study we
nay consider belief in company pronounccrncents about the changeover to the
IEM 650 as representing a relatively positive attitude toward the computer.
Hence, expresszd Lelief in these nanazenent-initiated statemcnts was hypo-
thesized to be positively related to actual responscs toward the computer

and toward general



trmasa e

2
wWeze flaaa
EFv
Rl we.
% - ':;‘:ﬂ-
- Tmaaday o
B o
-~
8 en
W8
-
Teaw
olliag
~
Ll T,

-
e
e
[N
RS T




78

change as a component of the job.

In another instance Nilsen (195L4), doing some research into com-
munication problems existent in office and factory situations, isolated
factors he termed "ego-reducing." These were: failure to be kept in-
formed, not receiving recognition for work done, and not being told why
something had to be done. %Ego-reduced" employees reacted by distrust-
ing information and by reduced motivation to understand the information
actually receiveds In our context we could perhaps expect to have some
of these Mego-reduced” employeces, They would make their presence knoﬁn
by high "disbelief scores."” It is also likely that they would respond
to expected changes in a negative way.

The two hypotheses relating belief-disbelief in company statements

and responses to change are indicated below:

III The belief or disbelief in company-initiated pronouncements
about proposed changes will be related in a positive manner to an in-
crease in general readiness to accept job-related changes over a period

of time.

IV The belief or disbelief in company-initiated pronouncements
about proposed changes will be related in a positive manner to the

specific affective response to the computer prior to its installation.

The Sub-hypotheses
There were a number of secondary hypotheses which specified the

relationships expected between the intervening variables and the main
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experimental variables. These sub-hypotheses formed the rational basis

upon which the original selection of intervening variables was made:

1. Age
It was expected that age would play some part in shaping responses

to change. In the experimental setting the majority of employees were
young women (78.9%). Their attachment to the job and longevity in the
work situation wefe limited, certainly, but at the same time they were
the onet's who most likely stood to have their jobs altered by the com-
putert!s introduction. It was known that some job layoff rumors had been
circulating. It was reasonable to expect that the younger employees felt
that they would be the ones "replaced” by the computer if such layoffs
actually materialized.

Older workers, in general, were holding more responsible positioms,
were in higher level jobs, and had some sort of job security assoclated
with tenure. Hence, the following two sub-hypotheses were formulated.

l.1 There will be an inverse relationship between employee chrono-
logical age and resistance to change as expressed in an increase in the
general readiness to accept job-related change.

1.2 There will be an inverse relationship between employee chron-
ological age and resistance to the change as expressed in specific af-
fective response to the computer prior to its installation.

2. Education

It was reasoned that education would have some effect upon re-
sponses to change. The better educated employee generally possesses a
better understanding of the potential of business computers, and per-
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ceives such innovations as beneficial. The employees with a higher
education also, generally, occupy supervisory positions and have posi-
tions of greater responsibility. On the other hand, the young workers
are at lower levels, performing routine tasks which could conceivably

be taken over by a computer., In addition, less educated employees are
not as well informed regarding industry usage and experience with office
automation - in a sense they are intellectually unprepared for auto-
mation, Those with less education, as a group, probably are more likely
to perceive a tenuous grasp on their positions within the labor market.
For these assorted reasons the following were hypothesized:

2.1 Employee educational level will be related in a positive
manner to an increase in the general readiness to accept job-related
changes.

2.2 Employee educational level will be related in a positive
manner to the specific affective response to the computer prior to its
installation.

2.3 Employee educational level will be related in a positive
direction to the degree of informed awareness about the introduction of

a computer into the company.

3. Office

Whether or not the employee was located in either the home or the
branch office was, on an a priori basis, thought to be related to both
the amount of factual information held about the computer changeover

and also to the degree of belief in what the company said about the
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changes. A frequently observed phenomena concerns itself with the
fbranch-office syndrome” wherein there is mistrust of what the home
office does, lack of understanding into motivations behind corporate
decisions, a perception of being left out, and other problems of com-
munications, It was a fact that the branch office encompassed in this
study was not involved in information meetings, nor did the company
management expect the branch office to be involved in the computer
change for some time., On this basis the following were expected:

3.1 Home office personnel would be better informed about the in-
stallation of the computer than would branch office employees,

3.2 Home office personnel would have higher fbelief" scores than
would branch office employees where the referent for belief was company-
initiated communications about the computert!s introduction.

3.3 Home and branch offices would differ in the amount of change

in expressed response to change.

L. Level

Being a supervisor, or functioning in a non-supervisory capacity,
was seen as possibly exerting some influence upon both dependent vari-
ables and both independent variables, The individual who is a super-
visor, because he is a part of compamy management, is more likely to
be a primary recipient of information regarding the change-over, and
to believe what he is told. In addition he would be more likely to
perceive company implemented changes as positive advancements with
fewer adverse effects than would be the case with non-supervisory per-
sonnel, The supervisors, in opposition to non-supervisory personnel,

are less likely to perceive their jobs threatened as a result of the
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computer., In fact, some stand to gain status by its introduction. It

is not absurd to expect that some supervisors! jobs will actually be
made simpler by the installation of a computer. Thus, several hypotheses
have been formulated based upon the above discussion:

L.1 Occupational level is directly related to the degree of in-
formed awareness. Supervisors will be better informed about the change
than will non-supervisory personnel,

4.2 Occupational level is directly related to belief-disbelief
in company pronouncements. Supervisors will be more accepting of company
pronouncements whereas non-supervisors will be more skeptical (less be-
lieving) of company information.

Le3 Occupational level is directly related to general response
to change. Supervisors will, over time, show a greater increase in
their general acceptance of job-related changes than will non-super-
visory personnel,

L.Li. Occupational level is directly related to specific response
to change. Supervisors will reflect more favorable affective responses
toward the expected introduction of the computer than will non-super-

visory personnel.

5. Perceived Involvement of an Expected Nature

It is reasoned that those who expect some sort of a personal change
in their job as a result of the computer will be predisposed toward be-
ing more critical in their attitudes towards the computer. This same
group is also predisposed toward preparing for the change by accumulating

information, and be being relatively more attentive to the content of an
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information program regarding the installation of the IR 650, Those who
do not expect to be involved in the change-over actually have nc reason
to harbor negative attitudes about the effects of the computer., Rather,
they should respond in either an impassive or positive manner. On the
other hand, within the group of people whose expectations lead them to
believe that the change will affect their jobs, some will expect effects
of a detrimental nature., The hypotheses below were developed:

5.1 The expected degree of involvement in the changeover to the
computer is related in a positive fashion to the degree of informed
awareness.,

5.2 The expected degree of involvement in the chargeover to the
computer will be directly related to the specific response to the ex-

pected effects of the computer.

6. Contacts with Sources of Communications

In this instance it was hypothesized that the number of contacts
employees could be expected to have had with discrete information sources
regarding the introduction of the IBM 650 would bear some relation to
how well these people were informed and to their acceptance of the in-
formation received. Also, the more contacts one has with sources of
information the more likely will his resultant attitudes toward the
change be positive. The successive communications, which discussed the
change in a positive vein, should reinforce one another. Those having
relatively the greatest number of contacts would also probably be the
ones to perceive themselves more central to the changeover and better

informed. The specific hypotheses were:
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6,1 There will be a direct and positive relationship between the
number of communicative contacts and the degree cf informed awareness.

6.2 There will be a direct and positive relationship between the
number of communicative contacts and the degree of belief in factual
information received with respect to the IBM 650 introduction.

6.3 There will be a direct and positive relationship between the
number of communicative contacts and an increase in the general readi-~
ness to accept job-related changes.

6.i There will be a direct and positive relationship between
communicative contacts and the specific affective response to the

computer prior to its installation.,

7. Tenure

The case with tenure is much the same as with age. The longer
one has been with the organization the more likely they occupy a posi-
tion of responsibility at a supervisory level. They are more likely
to be more deeply attached to the company, and less likely to fear ad-
verse effects in their Jjobs as a result of the computer. The sub-hy-
potheses were:

7.1 Tenure will be positively related to an increase in the gen-
eral readiness to accept job-related changes.

7.2 Tenure will be related in a positive manner to the specific

affective response to the computer prior to its installation.

Subsidiary Variables

Several secondary variables were chosen on an a priori basis for

examination with specific independent variables., These are discussed
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below.

8. Supervisory Style

It was thought possible that supervisory style could influence
the extent to which employees were informed about changes. Although
the amount of knowledge about the changeover was predicated upon con-
tacts with formalized sources of information, it was plausible that a

human relations oriented supervisor2

would do more to keep his subor-
dinates informed than would non-human relations oriented supervisors.
It was hypothesized that:

8.1 Those perceiving their supervisors as human relations oriented
will obtain higher scores on the Degree of Informed Awareness scale
than will the employees seeing their superiisors as non-human relations

oriented.

9. Realization of Expectations

The extent to which expectations were perceived as being met or
realized over time was believed to be related to one's belief or dis-
belief in communications. Expectations took the form of expected
changes (an increase, decrease, or no change) in specific aspects of
the job. Subsequent perceptions of what changes had actually taken
place were indicative of the extent to which expectations were met.
Those who were either very high or very low believers would see less
of their expectations met than would employees who exercised discrimi-

nation in what they believed. The hypothesis arising out ot this, was:

2, For a discussion of this variable and its measurement, see Trumbo
(1958)., A human relations style was equivalent to democratic and
ideocratic practices, while a non-human relations style was char-
acterired by bureaucratic and autocratic practices.
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9.1 There will be a relationship between Belief-Disbelief in
Communications and Realization of Expectations such that the extremes
on the #BED" scale will reflect less realization of expectations than
will the group of employees scoring in an intermediate range on the

#BDY scale,



CHAPTER SIX

MEASURING THE INDEPENDENT VARTAELES

In Chapter Four the main variables as well as secondary factors
vere described from a conceptual standpcint. In this chapter the in-
dependent variables will be treated in terms of the means by which they
were empirically measured and on the basis of the statistical charact-

eristics of the measuring instruments themselves.

Degree of Informed Awareness
This particular independent variable was defined as: the extent
to which designated recipients of formal company communications are
aware of specific factual pronouncements made by the company regarding

the installation of the IBM 650 computer.

Selection of Items and Construction of the Scale

An initial set of sixteen statements were written. These items
were constructed to conform to three conditions of communicating: 1)
a particular fact had been communicated, 2) a particular fact had nct
been communicated, or 3) a particular fact was diametrically opposed
to what had actually been communicated. Each statement had three re.
sponse categories, "The company has: said so, said the opposite, said
nothing about the subject.”

A1l formal written internal communications concerning the computer
installation were collected and scanned for statements of a factual
nature, From the monthly house organ, bulletins, and information meet-

ings a set of zix statements were drawn up which accurately portrayed

87
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factual pronouncements made by the company to their employces,

With a background of accumulated information actually distrituted
to employees during the course of the communications program, it was
possible to create synthetic "factual statements! which were opposite
in nature to what had actually been transmitted. There were four items
of this type. It was also possible to manufacture a set of six state-
ments, the subject matter of which had not been dealt with by the com-
pany in explicit form.

Below in Table 6 is a resume'! of the Degree of Informed Awareness
items identified by their status as factpally transmitted information.

Table 6, Factual Status of Items
comprising "Degree-Informed"” Scale

Factual Status of Statements

Company Made Company Said Company Said Noth-
the Statement the Opposite ing on the Subject

1II1-LL2 TIT-L7 ITI-L6
ITI-L45 III-L9 III-48
III-50 ITI-51 ITI-5,
III-52 III-53 III-56
III-55 I11-57
III-59 ITI-58

8 ntries are item numbers from the scale.

Such a categorization of items provided a first-approximation
basis for esiablishing a scoring system. Individual responses could
be compared to the experimenter'!s evaluation of each item as to whether
or not the statement had been made, or whether the statement was op-
posite to the presented facts.

The set of sixteen items in all were included in the pretest form

of the questionnaire.
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Upon receipt of the completed questionnaires, the results for a
selected group of supervisors were examined in order to ascertain the
extent to which this group's judgements agreed with the experimenter's
with respect to the factual status of information test items.

The selection of a group of management personnel was made on the
basis that these were the individuals who had been most intimately con-
cerned with either or both the introduction of the computer and the in-
formation program. Their selection was premised further upon the as-
sumption that the raters as a group possessed very similar or identical
kinds of valid information about the changeover. This reservoir of in.
formation was brought to bear when they responded to the items in the
WDegree-Informed" scale.
| The followihg list provides a description of the positions held
by each of the "judges® within the caompany:

Judge number 1 Internal Auditor
Treasurer
Programming Supervisor
Personnel Manager
Director of Training
Manager, Underwriting Department

Manager, Claims Department
Assistant Programmer

@~ ON\VLEmWw

This select group, then, represented raters who "Jjudged" the
factual status of the information statements in terms of their reaction
to the item response categories, Their "judgements® were then compared
to the initial categorization of items as originally made by the ex-
perimenter, Gross discrepancies between this group of management
® judges® and the experimenter in the mamner in which items were re-

sponded to, resulted in particular items being discarded from further
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consideration.

The degree of inter-rater agreement was determined in order to
provide data on the reliability of the judgements made by this selected
group of management personnel,

In the process of comparing cognizant management responses with
the a priori categories of response established by the experimenter,
an arbitrary level of at least 80 per cent agreement was set. This
agreement referred to the number of judges responding, for a pafticular
item, in like fashion as compared to the total number of judges being
utilized. Since the manner of response was dictated by the experimen-
ter!s original selection of a "correct" response for each item, this
comparison indicated how many judges, in effect, agreed with the way
the experimentedr classified each item as to factual status. Using 80
per cent as a cut-off point, five items were thus eliminated.

For the eleven items retained, the percentage of agreement ranged
from 80 to 100 per cent, and for the five items deleted the agreement
percentage ranged from 50 to 75 per cent.

In Table 7 1s presented the results of an intraclass correlationt
used to establish the reliability for the mean ratings on the retained
eleven items in the "Degree-Informed”" scale for the eight raters. This

represented an estimate of the average intercorrelation between ratings.

1. For)a discussion of this technique, see Guilford (195L, pp. 395-
397).
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Table 7. Intraclass Correlation between Ratings on
11 Items for 8 Judges on the "Degree-Informed" Scale

Source Sum of Squares df Variance ryy

Items L,8.82 10 .88

Raters 1.89 7

Remainder 15.73 70 0.22 .95
Total 66.LL 872

aDegrees of freedom (df) based on an item-rater matrix
of 11x8, Total df = 88-1,

bThe intraclass correlation based on Ebells formula;
see Appendix D,

The results of the intraclass correlation indicated that the de-
gree of reliability associated with the ratings was satisfactorily high
(Tyg = +95)e As a result of these comparisons and ratings, a scale of

eleven items was used to measure the degree of informed awareness.,

Scoring Schema

It was the objective here to obtain a score whiech would reflect
placement along a linear scale or continuum of acquisition-retention
of specific information distributed by the company about the introduc-
tion of the computer. The score should be such that it would permit
comparative statements of a reliable nature to be made about particular
persons being better or less well informed than others,

The method for scoring was rather straightforward. The scoring
key was derived from the response alternates selected for each item by
the #judges” who were in at least 80 per cent agreement with the experi-
menter on which was the "correct® response category. The scoring key

is reproduced in Table 8.
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Table 8. Scoring Key for the Degree of Informed
Awareness Scale

Item Number Keyed Response Alternate

TIT-LL
III-L5
III-L7
III-48
ITI-52
ITI-53
III-5,
III-55
III-57
TII-58
ITI-59

OO0 QmrEr Qe

Individual responses on the items were then compared to the scor-
ing key. A weight of one was assigned each item if the subject'!s re-
sponse agreed with the scoring key. A weight of zero was given for
each item if the testee's response was not the same as that on the
scoring key., The weights were summated cumulatively, yielding a pos-
sible score range from O to 11, A low score was indicative of a poor
degree of informed awareness, while a high score reflected a well in-
formed individual with respect to knowing about the introduction of
the computer as mediated through his awareness of company pronounce-
ments.

A problem existed in cases where response omissions to certain
items occurred. One or two omissions out of eleven items was acceptable
in terms of deriving a total score for the individual. An adjusted

score was determined on the basis of the following formula:

total score obtained x number of items in scale
number of items actually responded to

adjusted score =



a
e

ar ¢ gw

vt VT4

23

-l

g

Vel

’.lnf ad -

-V



93

The original pretest population comprised 283 persons. However,
when terminal cases (N = 37) and omission cases (N = 29) were deleted,

the experimental population contained 217 cases on this particular

variablo.2

Descriptive Statistics and Scalability

Based upon an analysis of 217 cases responding to the Degree of
Informed Awareness scale, the following results were obtained as re-
flected in Table 9.

Table 9. Descriptive Statistics for Degree of
Informed Awareness scale (N = 217)

Statistie Value
Score Range (actual) 3-11
Mean Score 6.56
Median Score 6.79
Standard Deviation 2.19
Skewness Index -0,323
S.E. of MeasurementP 1.11

iThis value may vary from +1 to -1, where zero
indicates no skewness.

bSee Appendix D,

2. This figure (N = 217) underwent a further reduction resulting
from cases being omitted on other variables with which Degree
of Informed Awareness was to be associated during subsequent
statistical manipulations.
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The score frequency distribution was fairly symmetrical with some
clustering at the lower end of the scale (scores 3-5). However, the
skewness index of -.32 indicated only a slightly negative skewing pro-
bably resulting from the clustering mentioned above. The index of
skewness can be found in Garret (1937, p. 115), the formula is listed
in Appendix D.

In order to provide some evidence for the scalar quality of the
measuring instrument itself, the relationship between individual item
scores and total scale scores was examined. This procedure was predi-
cated upon the fact that a scale should possess characteristics which
are monotonically increasing functions of the underlying continuum of
knowledge about the computer installation. The more one knew about
the installation, the higher the expected score for any particular
item, and the higher the average total score should be for those re-
sponding correctly to any item.

The first approach to the accumulation of such evidence was to
compare item scores for upper and lower 27 per cent subgroups as ab-
stracted from the total score distribution. The results of such an

approach are to be found in Table 10.
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Table 1C. Item Analysis Data for the 11 Items in-
cluded in the Degree of Informed Awareness scale

Mean Item Score

Ttem  Upper 275  Lower 27% Difference ta P
(N=63) (11=63)

1 0.97 0.32 0.65 12,05 £.01
2 0.92 0.1L 0.78 16.55 «.01
3 0,62 0,03 0.59 10.30 <.01
L 0.92 0.79 0,13 2.4 (.05
5 0.89 0.1k 0.75 1L.63 (.01
6 0.82 0,16 0,67 11.69 (.01
7 0,21 0.05 0.16 3.2 ¢.01
8 0.82 0.L1 0.L1 6,16 (.01
9 0.79 0,69 0.09 1L >.05
10 0.98 0.8l 0.1L 3.10  ¢.0L
11 0.82 0.27 0.56 8.82 .01

%The formula used for deriving the t value can be found in
Appendix D,

Pp was based upon tabled values of t at the 5% and 1% levels
of confidence where the degrees of freedom = N; 4 N,-2 (df = 12L).

The t test of significance used was based upon a consideration
of the upper and lower 27% groups as representing essentially inde-
pendent groups.3 The data compiled provided some evidence of the mon-
otonic quality of the items, since higher item scores were signifi-
cantly associated with higher total scores in practically all instances.
The only exception to this was in the case of item number 9 where a t

value of 1.4l was not significant at the 5% level of confidence.

3. The reader 1s referred to Edwards (1946, pp. 181-183) for a dis-
cussion of the t test of significance involving independent groups.
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Additional evidence to support the contention of the monotonic
nature of the scale is provided by Table 11. The average total scores
should show a consistent increase when such scores made by those choos-
ing an "incorrect! alternate are compared with total scores achieved
by those responding to the response alternate keyed "correct.!" As can
be seen in Table 11 below, this was indeed the case.

Table 11. Average Total Scores for Respondents

selecting Keyed and Non-keyed Alternates on each
Item of the "Degree-Informed” Scale

Ave:gge Total Score

Item ‘ Keyed Alternate Non-keyed Alternate
1 7.32 5.31
2 7.39 L.73
3 8.19 5.81
L 6.6l 6.02
5 7.52 5.28
6 7.50 5.22
[ 7.88 6.23
8 7.03 5.42
9 6. 60 6.15

10 6.59 5.51

1n T.27 L.35
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Jtem Intercorrelations

In order to provide an indication of the degree to which items in
the scale were interrelated with each other, item intercorrelations
were calculated. Because the scale scores represented a set of con-
tinuous measures which were empirically distributed in a normal fashion,
it was decided to utilize the tetrachoric coefficient of correlation.
Data was artificially reduced to two categories. In this instance the
dichotomous categories were 1 and 2-3 which represented response cate-
gories for the items themselves. The Tiat WaS3 estimated by using Pear-
son's ¥cosine method,” the table values for which are given by Edwards
(19Sh,‘p. 510). The cosine method was derived from a cosine-pi approx-
imation formula as given by Guilford (1950, p. 336). Table 12 shows

the item intercorrelations.
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These fifty-five item intercorrelations ranged from +.89 to -.52,

The average item intercorrelation for the degree of informed awareness

scale was +,26.

Item-Total Score Correlations

In order to further assess the extent of scalar internal consis-
tency, item reliabilities were determined for the eleven items where the
criterion was an upper and lower 27 per cent group based upon the total
score,

Table 13. Item-Total Score Correlations for

the Degree of Informed Awareness Scale based
upon Upper and Lower 27% Groups (N = 63)

Item Correlation With Total Score
1 S
2 L7167
3 7L
L .2l
5 73
6 . 657
7 3L
8 L
9 .12

10 JLO¥F
11 .55 ¥¥

**Significant at or beyond .0l level of confidence
where degrees of freedom = 61(N-2).
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The procedure as outlined by Thorndike (1949, pp. 3L5-351) was used
in obtaining the item-total score correlations. These item reliabilities
were in the form of estimated product-moment correlations, Two items
falled to show a significant correlation with the total score. The av-

erage item-total socre correlation was found to be +.55.

Reliability
This section will review the several steps taken to ascertain the

reliability for the Degree of Informed Awareness scale. More than one
approach was taken in determining reliability so that several estimates
could be compared, thus affording some idea of the reliability of the
scale reliability measure itself.

Four separate means of obtaining a reliability estimate were used.
These were: Hoyt's analysis of variance method, split-half reliability,
reliability based upon the average inter-item correlation, and reliabil-
ity derived from use of the Rulon formula.

The analysis of variance method, the results being given in Table
1L, provided a reliability estimate of .TL.

Table 1ih. Reliability for the "Degree-Informed” Scale
based on Analysis of Variance

Source Sum of Squares df Variance Trk
Persons 460,70 216 2.13 oTh
Items 507.22 10

Remainder 1181.96 2160 .55

L. "Hoyt's method" may be found in Guilford (195L, pp. 383-385).
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The split-half (odd-even) reliability was determined from a 6 item
- 5 item split by means of a Pearsonian product-moment correlation., The
uncorrected reliability was .38, When this was corrected both for length
and an uneven split, the reliability was found to be .72. For the for-
mulae used in these calculations see Appendix D.

The third distinct effort at obtaining a reliability estimate was
centered around the calculation of ri; based upon the average inter-
item correlation. All item intercorrelations were first converted into
Fisher's Z coefficients5 in order to provide a normalized sampling dis-
tribution. They were then averaged arithmetrically and the resulting
mean Z was converted to an average r. The average inter-item correla-
tion (?ij) was .26; the reliability was found to be .79. The formula
for Ty when figured from the mean inter-item correlation will be found
in Appendix D.

Finally,.reliability was estimated on the basis of Rulon's formula.6
The estimate provided by this technique was .81.

In way of recapitulation, then, Table 15 summarizes the reliability
estimates arrived at via the four approaches discussed above. Taking
into consideration the fact that the split-half and Rulon methods may
overestimate r;,, and both the item intercorrelation and analysis of
variance techniques may underestimate the actual reliability, the like-
lihood is sti11 good that the reliability is sufficiently high for in-
clusion of the scale in the study.

p—

S The reader is referred to Table H in Guilford (1950, p. 616).

6+ For the appropriate formula, see Appendix D.
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Table 15, Estimates of Scale Reliability

MethOd rtt
Analysis of Variance Tl
Split-Half e 72
Ave, Item Intercorrelation 79
Rulon Formula .81

Validation

As is the case with so many attitudinal research efforts, there
was a sparsity of objective and independent data which could be utilized
as criterion measures for the purpose of vallidating the scales. It was
hence necessary to resort to an internal means of collecting evidence
to support the validity of the scales. The means selected goes by sev-
eral names: logical validity, eonstruct validity, or the validity of
known groups.

Perhaps the most intensive and explicit treatment of so-called log-
ical or construct validity is that provided by Cronbach (19493 1955).
His definition for this specie of validity calls for validity to be es-
tablished:

#inductively by naming the trait (traits) represented in the

items at hand, or deductively by showing that the test cor-

responds to the definition of the trait intended to be measured.

If we have a clear definition of a trait the test is supposed

to measure, we can examine the items to see if they conform to

the definition” (Cronbach, 1959, p. L8).

Operationally, one comes up with indicators of relationship be-

tween the test and behavior which the test should "predict" as predicated
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upon the definition formulated. The interpretation or definition of

the trait (construct) generates testable hypotheses which are a means
of confirming or rejecting the test as a measurer of that particular
construct or trait. The definition of the construct measured by the
test leads to a series of interrelated associations which permit an
examination of relationships., In this respect logical or construct
validation moves in a direction from the purely conceptual to the ob-
servable and predictable.

A similar approach has been suggested by Hyman (1955), who advo-
cated the use of *internal checks”" in the validation of attitude sur-
vey results, According to this source, the checks are made by examin-
ing items or questions whose contents the analyst has reason to believe
should correlate in some defined manner with the item or set of items
whose validity is being determined.

The material to follow is built around an attempt to provide evi-
dence for the logical validity of the '"Degree-Informed" scale. The
general schema followed was to make some cogent hypotheses regarding
predicted relationships between the scale in question and other vari-
ables based upon an understanding of the "trait” or construct which the
"Degree-Ihfonned” scale was supposed to measure. Scores on the "Degree-
Informed" scale were then examined for subgroups differentiated on the
basis of their responses to these other variables to see if the hypoth-

eses were in fact substantiated.7

7. This technique for assessing construct validity was used
throughout the study in validating the main variables,
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Contacts

The reader will recall that communicative contacts was one of the
secondary variables earlier discussed. Aside from its consideration in
this regard, it was hypothesized that if the "Degree-Informed” scale
was actually a measure of the level of informed awareness about the
computer installation, then the score on this variable should vary de-
pending on the number of contacts with sources of information regarding
the change. The table below substantiated this prediction, indicating
a significantly higher "Degree-Informed" score was associated with an
increasing number of contacts with sources of information.

Table 16. F Test for "Degree-Informed" Score Categories

NDifferentiated on the Basis of the Number of Contacts with
Information Sources

Source Sum of Squares df Mean Square F P
Between 238.69 2  119.34 39.61 «£.01
Within 6Lh. 72 21k 3.01

Total 883.11 216

Perceived location within the communications network

It was reasoned that the amount of information one possesses about
the changeover should be directly related to the position one occupies
within the organizational communications netwbrk. The mors central a
position one enjoys, the greater the likelihood that the individual will
be well informed, and conversely, the more peripheral a location held

the better the chances that the individual will be poorly informed.
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While no objective measure of location was available, there was a set
of four items on both the supervisory and non-supervisory forms of the
questionnaire designed to obtain information on employees! perception
of thelr location within the network. Location was determined by re-
sponses which dealt with when information was received, and how much
was received in general., These items were II-42, II-L6, ITI-LO, and
III-l41 respectively. Summated scores for these items were obtained.
Below in Table 17 is the results of an F test showing that those per-
celving themselves in a central location made significantly higher
#Degree-Informed"” scores than did those who perceived themselves as
6ccupying a relaiively peripheral position.

Table 17, F Test for fDegree-Informed” Score Categories

Differentiated on the Basis of Perceived Location in
Communications Network

Source Sum of Squares df Mean Square F P

Between 120,59 2 60.29 17.01 £.01
Within 7hk.29 210 3.5L
Total 86l.88 212

Communicative interaction

This variable concerned itself with assessing the amount of com-
municative interaction employees engaged in. It was the resultant of
two kinds of activity which the items attempted to measure: the total
mmber of people one interacted with during work, and the extent to

which information about the computer was discussed and exchanged.
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The four items constructed to serve this purpcse were II-40O, IT..l1, and
ITT-L2 in btoth the superviscry and ncn-supervisery foerms, and IZI-432 in
only the supervisory form. Summated scores for these items were ob*tained.
The items appear in Appendix F.

If the Degree of Informed Awareness scale actually measured the
level of information one possessed about the change, then it was hypoth-
esized that the scores on thils scale should demonstrate a positive co--
varying relationship with the amount of reported communicative interac-
tion. Table 18 below bears out this expectation. The mean "Degree.-
Informed" scores increased significantly and in the predicted direction
as the amount of communicative interaction increased.

Table 18. F Test for "Degree-Informed" Score Categories
Differentiated on the Basis of Communicative Interaction

Source Sum of Squares df Mean Square F P
Between 112,46 2 56423 15.79 <.,01
Within 758420 213 3.56

Total 870,66 215

Level

As was the case with communicative contacts, occupational level
also served as a secondary variable, This factor functioned in a dval
capacity in that it was also used for purposes of demonstrating logical
validity. It was predicted that those in a supervisory capacity would
show significantly higher %Degree-Informed” scores than would those cc-

cupying non-superviscry positions. This was based upon the reasoniiig
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that:s 1) since communizations about the computer installation wersz
channelled by management in a downward direction, supervisors would be
slcser to the source and be more likely to receive information in an
undistorted fashion, and 2) it was a fact that supervisors were more

frequently recipients of information about plans for the computer than

were non-supervisors., The prediction was born out as can be seen in the

Table below.

Table 19, t Test for ""Degree-Informed" Score Categories
Differentiated on the Basis of Occupational Level

Mean 6 MMy Gy t ar® PP
7.2, 0.29 0.86 0.33  2.61 215 <.005
6.38  0.15

%df =n) 4ny-2=27-2=25

Pone-tailed test of significance

#"Don't know! responses

To furnish further evidence of the construct validity of the "De-
gree-Ihformed" scale, another sort of predicted relationship was examinad.
It was reasoned that if employees were very well informed about the in-~
stallation of the computer, then they probably were fairly well informed
about a number of issues. Conversely, those who showed a lack of aware-
ness about the computer might also be unknowledgeable concerning other
topics as well. A measure of the extent to which respondents were pre-

pared to give an opinion on ah issue versus their lack of information
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to express a definite opinion was constructed. This consisted of a
straight talley of all item "don't know" response categories checked by
each respondent for the entire questionnaire., These summated "den't
know" scores were then compared to the "Degree-Informed! scores.8 A
significant relationship (x2 = 8,59, df = 2, p = €.02) was found indi-
cating those who were well informed with regards to the computer were
the ones who, with respect to other issues, made relatively few "don't
know!" responses. Those who were poorly informed about the computer in-
staliation were found to have a greater number cf "don't know" respornses

than the well-informed group.

Dissatisfaction with comrmunications

It was reasonable to presume that those who were poorly informed
would be more likely to perceive that communications were not handled
in a satisfactory fashion within the company, while those who were rel-
atively well informed would refleci no dissatisfaction with the way they
were kept informed by the company about impending changes. A postest
measure of employee dissatisfaction with the implementation of changes
was obtained from an open-ended item that read: "What are the things
you like least about the way changes are handled in this company?*
This was item III-18 in the postest questionnaire; the responses were
categorized into seven distinct classes. One of these categories re-

flected employee dissatisfaction with the way they were kept informed

8. The number of elicited "don't know" responses in the questionnaire

ranged from zero to twenty-six.



Ay
iy
!

[

Ty

! ar

b

.

—




109

concerning changes. A dichotomy was established in which one group in-
cluded those who responded that problems in communications were the
reasons they disliked the way the company handled changes, Those ex-
pressing other reasons for disliking the way in which changes were im-
plemented were put into a second group. These two groups were then
compared for a difference in mean "Degree-Informed" scores., Table 20
below shows the results of a t test indicating that those who felt
communications were a major contributor to poorly handled changes were
also the ones to obtain a significantly lower Degree of Informed Aware-
ness score when compared to those who attributed to other factors the
poor way in which changes were implemented.

Table 20, t Test for "Degree-Informed" Score Categories

Differentiated on the Basis of Perceived Problems in the
Way the Company Handled Changes

Mean Sy MM q,;d t ard P

T.15 0.22 0.79 0.29 2.77 136 <£,005
6.36 0.18

Baf = n) +n, - 2 =138-2 = 136

bone-tailed test of significance

Expected involvement in the changeover

We are dealing again with one of the secondary variables which
served a dual purpose, being also used for validation of the "Degree
Informed" scale, As stated in Chapter Five, those who expected to be
personally involved in the introduction of the IBM 650 would be more
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prone, hypotheticaily, to prepare themselves. These employees may be-
come sensitized to the extent that they would pay increased attenticn
to, and assimilate more of, the information passed down to them about
the plans for introducing the computer. On this basis, then, one would
predict that those expecting to be affected would have higher "Degree-
Informed” scores than would the group of employees not expecting tc be
affected by the change. This prediction was confirmed as seen in Tablie
21 below. Those expecting to be affected received significantly higher

"Degree Informed" scores than the employees who did not expect to be
affected.

Table 21, F Test for " Degree-Informed" Score Categories
Differentiated on the Basis of Expected Involvement in the
Change

Source Sum of Squares df Mean Square F P

Between LY. 69 2 22.35 5,97 <,01
Within 793.79 212 3.7L
Total 838,48 21l

We have examined seven distinct predictions arising out of the
definition of degree-of-informed-awareness. If the scale in fact meas-
ured what it was said to measure, then certain hypotheses based upon
this definition should prove true. These hypotheses linked the "Degree-

Informed” scale to other variable measures by means of explicit, expected
Trelationships. In all instances these predicted associations were found

and confirmed., On this basis, then, construct or logical validity has
been demonstrated.
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Belief-Disbelief in Communications
This second of two independent variables had earlier been defined
as: the degree to which an eqployee's expectancies or beliefs about an
issue deviate from management'!s belief on the same issue as expressed

through formal internal communications.

Selection of items and construction of the scale

This variable was designed as a complement to the Degree of Informed
Awareness scale. The "Belief-Disbelief" scale ("ED" scale) used seven
pairs9 of items. The first member of each pair was a "Degree-Informed"
item and the secand member was a "BD" scale item. The "BD" items were
written so as to directly reflect the content of one of the "Degree-
Informed" items., For example, one "BD" item read: *Will the computer
change the work methods in all parts of the company?" The "Degree-
Informed” item read: "The computer will change the work methods in all
parts of the company.¥ In the latter case, the respondent was to answer
(on a predetermined basis) either that the company had: "said so," "said
the opposite,! or 'said nothing about this subject." In the former in-
stance, the employee was to respond with: in your opinion "yes," "pos-
sibly," or "no." The "BD" scale was arrifad at independently of what
management had actualiy said. In the case of the "Degree-Informed"
scale, the a priori scoring of items was campared to actual management
responses to these items. Any serious divergency meant the item was to
be dropped. Thel"BD" scale, on the other hand, was based purely upon

perceptions rather than on some empirical basis., If a subject said the

9. One item (III-66 on both forms of the questionnaire) was eliminated
from further consideration because no clear-cut referrent in the
"Degree~Informed"” scale could be found, hence scoring was indeterminate,



Z

».dl
el




112

company had made a statement on an issue, and then didn't believe this,
disbelief was registered irrespective of what management might have
really indicated on the particular matter. The "BD¥ scale items used
in the scale appeared in the pretest questionnaire and can be found

in Appendix F as items III-60 through ITI-67.

Scoring schema

The scoring and resultant keying of the "EBED" scale was based upon
the relationship obtaining between the two members of each item pair.

The basls for establishing a scoring system involved the following
rationale. An individual, on a particular issue, may be situated at
some point along a continuum of belief-disbelief, depending upon the
opinion elicited from the respondent. The expressed opinion can re-
flect placement on the continuum from strong belief to strong disbelief.
In addition, one may express opinion which is analogous to indecision
or no opinion on the issue. Another dimension, which would appear to
be intertwined with belief-disbelief, is that of awareness of others!
opinion. One may express belief in some issue, both without informa-
tion on the issue and/or without knowledge as to what beliefs are held
by others. This would seem to be a different situation than the expres-
sion of belief (or disbelief) in the face of a knowledge about the issue
and/or information regarding the beliefs of others on the same matter.
It was the writer'!s contention that belief-disbelief, in conjunction
with knowledge about others! beliefs on issues, represented a more ex-
treme position on a continuum than did belief or disbelief in the ab-

sence of knowledge about the beliefs held by others. This is represented
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in Figure 2.
Area of
indecision
| ] | t |
I [ [ | |
Belief Belief No Disbelief Disbelief
with without Opinion without with
knowledge knowledge knowledge knowledge

Fig. 2. Belief-disbelief continuum.

A theoretical interrelation between the two dimensions of belief-disbe-

lief and informative status is given below in Figure 3.

knowledge of
other opinion

Belief Disbelief

no knowledge of
other opinion

Fig. 3. Two-dimensional representation
of interrelation between belief-disbelief
and knowledge of other opinion on the issue.
The representation in Figure 3 permits a point to indicate any com-
bination of placement on both the belief-disbelief and knowledge-of-

other-opinion.
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The scoring system shown below takes into account both the extent
of belief on an issue as well as the subjects! perception as to whether
the company had said something on the issue; i.e., awareness of manage-
ment'!s belief on the same matter. With regards to the "BD" scale, it
mattered little if the subject really knew what the company had actually
expressed in the way of information. In this instance, we were solely
interested in the employee'!s beliefs in relatlon to what he thought man-
agement had said on the issues,

Table 22 depicts the scoring schema used for the seven items com-
prising the #BD" scale. There were seven scorable categories reflected
in the data énalyses. The scoring weights ranged from 43 to -3, reflect-
ing belief to disbelief. Item scores were first summated algebraically
for each subject. Then, in order to change all total scores to like
sign, 45 was added. The theoretical uncorrected total score range was
+21 to =21, A low score on the "BD" scale indicated disbelief in what
was thought to have been said by‘thé company regarding a particular topic
concerning the introduction of the IBM 650. A high score reflected be-
lief in what was perceived as having been said by the company with re-
gard to the forthcoming change. Responses on the "belief" portion of
the questionnaire (items III 60-67) actually represented expectations
about the effects of the computer on the work environment.

In order to account for one or two items which may have been omitted
in a set of seven items, an adjustment was made in the total score., The
formula for such an adjustment was provided the reader in an earlier por-
tion of this chapter. Any omissions over two lead to the elimination of

that subject'!s score or partial score from further consideration.
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Table 22. Scoring System for Belief-Disbelief in Communications Scale

Scoring Combinations for Item-Pairs

Response Category il 2 2 L 5 6 7
IIILL-60 III51-61 ITI55-62 III56-63  III59-6L  ITIL9-65  IIISL-67 Score Weight

Belief with Information A-C,B-A% A-A,B-C A-C,B-A A-C,B-A A-A,B-C A-A,B-C +3
Belief without

Information C-C Cc-C C-A Cc-C C-C Cc-C C-A 52
Belief w%thout prior

Response x°-c X-C X-A X-C X-C X-C X-A +1
Indecision with

Information A-B,B-B A-B,B-B A-B,B-B A-B,B-B A-B,B-B A-B,B-B A-B,B-B 0
Indecision without

Information C-B Cc-C C-B C-B C-B C-B C-B (]
Indecision without =

Prior Response X-B X-B X-B X-B X-B X-B X-B (0]
Disbelief without = X0

Prior Response X-A X-A X-C X-A X-A X-A X-C -1 |
Disbelief without >
Information C-A C-A C-C C-A C-A C-A C-C e
Disbelief with

Information A-A,B-C A-C,B-A A-C,B-A A-G,B-A A-A,B-C A-C,B-A A-C,B-A =3

aA,B, and C refer to response alternates (first, second, and third) on both scales.

Byo Tesponse on companion-item from "Degree-Informed” scale, although respondent registered
expectation of computer effects in "BD" scale item.

°X indicates non-response to a "Degree-Informed” item.
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Some further clarification is due regarding the response categories
developed for the "BD" scale. Belief or disbelief with information indi-
cated that the respondent had, on the "Degree-Informed" scale, said that
the company either had made the statement, or had said something opposite
to it, Belief or disbelief ﬁithout information was registered when the
respondent, on the "Degree-Informed" scale, indicated that the company

had said nothing on the subject.

Descriptive Statistics and Scalability

There was a total of 227 responses of a legitimate nature to the
"BD" scale. The original population (N = 283) responding to this scale
was corrected for omissions and terminal cases which dropped out between
the pretest and postest phase of the study. Table 23 below shows a sum-
mary of descriptive statistics regarding the "ED" scale.

Table 23, Descriptive Statistics for "BD"
Scale (N = 227)

Statistic Value
Score range (actual) 1-26
Mean score 13.61
Median score 13.L5
Standard deviation L.82
Skewness index +0,10
S.E. of measurement 2.90

Some evidence was accumulated to support the cantention that this
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set of items represented a scale., The approach called upon for this
purpose was a demonstration that the item scores were monotonically re-
lated to the total scale scores, The first procedure was to make a com-
parison between item scores for upper and lower 27 per cent groups as
calculated from the total score distribution. The results of this com-
parison are entered in Table 24, The second procedure was to compare
average total scores for different obtained item scores, That is, all
those responding to an item with "belief" should reflect a higher aver-

age total score than would those who responded to an item with "disbelief."
The results of this latter method are shown in Table 25,

Table 24, Item Analysis Data for the 7 Items camprising
the "Belief-Disbelief? Scale

Mean Item Score
Item Upper 27% Lower 27% Difference t p2
(N=61) (N=61)

1 2,71 0.93 1.78 9.58 <.01
2 1.79 0.16 1.64 7.73  <.01
3 2.26 0.55 1.71 7.18 <.01
L 2,00 0.86 1.14 6.66  <.,01
5 2,26 O.L5 1.81 7.8L,  <.01
6 2,38 0.58 1.79 10,21  <,01
7 2499 0.93 2,06 8.83 <.01

83f = 122-2 = 120



Py




118

Table 25. Average Total Scores as a Function
of Item Scores on the "Belief-Disbelief" Scale

Ttem Alternate Scoring Weights

Ttem +3 +2 +1,0,-1 -2,38
1 15.50  13.50 9.71 9.L0
2 16.85  13.L3 12.51 8.82
3 15.61  12.33 11.33 11.07
L 16.37 1L.0L 11.46 9.33
5 15.88  13.06 11.50 8.9L
6 17.05  1L.07 10.27 7.00
7 16.96 16.67 13.39 10.77

%Ttem scores (assigned weights) -2 and -3 were
combined because for some items the frequency
of either -2 or -3 was very small, ranging
from 1 to L.

The data in Table 2l suggests that the "BD" scale items were mono-
tonic to the extent that higher mean item scores were consistently and
significantly associated with lower total scores. Likewise, lower mean
item scores were significantly associated with lower total scores in all
instances. The upper 27 per cent and lower 27 per cent subgroups based
on total score formed the criterion groups for this comparison.

Supplemental evidence concerning the monotmic nature of the "Belief-
Disbelief" scale was supplied by the data in Table 25, It will be noted
that the average total scores were consistently an increasing function of

"higher" item scale scores. That is, for any item, the average total

score was highest for the group responding in such fashion as to merit a
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+3 weight for the item. The mean total scale score decreased in a regu~
lar progression so that the average total score was lowest for that
group of respondents who, by their response combination, obtained a -2

or -3 score weighting for the item.

Item Intercorrelations

A 6x6 intercorrelation matrix was prepared in order to portray the
interrelationship between the seven items in the "Belief-Disbelief" scale.
As discussed earlier, the tetrachoric correlation coefficient had been
selected to estimate the relationships. The data was reduced to artifi-
cial categories where the underlying scale measures were normally dis-
tribuﬁed and continuous. The dichotomous categories were 1-4 and 5-7,
which represented item scores corrected for sign. Table 26 gives the
set of intercorrelations.

Table 26. Inter-Item Correlations for the "Belief-
Disbelief" Scale using Tetrachoric Coefficients

Ttem 2 3 L 5 6 7

1 -.12% 4,28"% 4,09  4.36"% 4,28  4,15%F
2 - 165 #,20% 4,08 4,20 4,01

3 -.02 -,08 4277 .02

L -.02 #2574 15
5 +.21°% 4,02

6 +,06

*significant at the .05 level
**significant at the .0l level



~

-

4,




120

The intercorrelations for these twenty-one pairs of items ranged

from +.36 to -.16, the average intercorrelation being +.18.

.Item-total score correlations

A; a means of securing additional information concerning the in-
ternal consistency of the "ED" scale, item-total score corrclations
(1tem reliasbilities) were éetérmined for the seven items. The criterion
usgd were upper and lower 27 per cent subgroups based on the total score
distribution. These item reliabilities took the form of product-moment
correlations as estimated by a technique suggested by Thorndike. The
obtained correlations ranged from .38 to .62, with the mean item-total
score correlation being .5110. A1l of the scale items correlated at
better than the one per cent level of confidence with the total score.

Table 27. Item-Total Score Correlations

for the Belief-Disbelief in Communications
Scale based Upon Upper and Lower 27% Groups

(N = 61)
Tten Correlation with Total Score
1 6™
> .hl**
3 8%
L . 38%%
5 . hz%}(-
6 Nakaa
7 . 605\(’):‘

**Significant at or beyond .0l level of
confidence where df = 59 (N-2)

10, Fisher's Z coefficients were used in determining this value.
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Reliability
As was the case with the "Degree-informed" scale, four separate

methods of assessing reliabiliﬁy were utilized in order to establish the
presence of a stable reliability estimate for the scale. Hoyt's method,
split-half reliability, reliability based on the mean inter-item corre-
lation, and the Rulon formula were all used.

Hoyt's method resulted in a reliability estimate of .6L as reflected
in the data of Table 28.

Table 28, Reliability for the "Belief-Disbelief"
Scale based on Analysis of Variance

Source Sum of Squares df  Variance ik
Persons 852,02 226 3.77 6L
Items 592,11 6
Remainder 1845.52 1357 1.36

Total 3289.65 1589

Another estimate of reliability was made by using the split-half
(odd versus even) method. The resulting reliability figure was subse-
quently corrected for length and for an uneven split (L4-3). The uncor.
rected reliability (ryy = .3L) was corrected and was found to be .51

A third avenue used to examine reliability was via the mean item
intercorrelation., The reliability based on this method turned out to
be .61

Finally, the Rulon formula based upon differences in scores on two
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halves of the scale was utilized to estimate reliability. No correction
for length was required for this particular method. The reliability was
« 70

Table 29 below sumarizes these four estimates of the scale relia-

bility.

Table 29. Estimates of Scale

Reliability
Method Tit,
Analysis of Variance n
Split-Half .51
Ave. Item Intercorrelation .61
Rulon Formula .70

Considering the fact that the "Belief-Disbelief" scale was actually
a combination of two sets of measures (with unreliability probably being
compounded), and that it consisted of only seven items, the obtained mag-

nitude of ry, was not surprising.

Validation

As was discussed earlier in this chapter, the best course to pursue
with regards to establishing the validity of the scales (in this study
at any rate) seemed to be that of providing evidence for construct vali-
dity. Explicit hypotheses generated on the basis of a definition of the

scale were tested. The results are presented below.
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Dogmatism
One attribute or personality trait for which there were measures,

was dogmatismll. This particular trait, among other things, includes
the conceptualization of highly dogmatic individuals as persons who are
relatively more accepting or rejecting of others depending upon whether
or not they agree or disagree with their own beliefs, It is not diffi-
cult to translate this partial definition of dogmatism into terms rele-
vant to the study, and specifically to response towards communications.
There are direct implications for response to the "Belief-Disbelief"
scale in the assessment of dogmatism.

It was hypothesized that if the "BDY scale actually measured one's
belief in what he thought he had been told, then scores on the scale
should show marked differences for groups which were differentiated on
the basis of the personality trait of dogmatism. The reasoning went
thusly: the highly dogmatic individual, when requested to respond by
indicating his acceptance or rejection of some issue of "fact" in terms
of his personal belief system or set of expectancies, would be found to
occupy a more extreme position in this acceptance or rejection than
would an individual low in dogmatism. This more extreme placement on a
continuum of belief-disbelief is an operational reflection of a greater
unwillingness to accept ambiguity or to tolerate a middle position on
some issue. These persons either agree or disagree. In addition to

predicting either a high or low, but not intermediate, score on the "ED"

1l. For a full discussion of dogmatism, its conceptualization and
measurement, the reader 1s referred to the work of Rokeach (1956).
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scale, the direction of obtained scores was also predicted. It was
additionally deduced that the highly dogmatic subject, in the face of
an unstructured situation (an impending change which was yet to cccur)
would more likely respond by disbelief than be belief in what they were
told in general about the change., Those low on the dogmatism scale
would conversely demonstrate a greater overall acceptance (belief) in
what they were told abcut the change. The greater likelihood of dis-
belief being registered by the high dogmatics was a result, theoreti-
cally, of a greater degree of selectivity (perceptual defensiveness)
and a lesser degree of permeability to the new and unique.

The measure of dogmatism was obtained from an eleven item abbrev-
jated form of Rokeach's Dogmatism (D) Scale. These items are VI L0-50
in both the supervisory and non-supervisory forms of the questionnaire
(Appendix F)., For a complete discussion concerning the construction and
scoring of this 11 item scale, see Trumbo (1958, pp. 87-91).

Table 30 presents the results of a t test in which groups differ-
entiated on high-low dogmatism were compared on mean "Belief-Disbelief"
scores. The high dogmatic group had a significantly lower "BD" score
than the low dogmatic group, indicating greater disbelief for the high

dogmatic group. This substantiated the original hypothesis.
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Table 30. t Test for *"Belief-Disbelief" Score
Categories Differentiated on the Basis of High-
Low Dogmatism Scores.

Mean &, M-M J;d t ard  pb

14.06 0.4 1.51 0,68 2,20 19 <£.,025
12,56 0,52

34 =n +n -2 =151-2 = 1}49
bone-tailed test of significance

General Job Satisfaction

Another predicted relationship arising out of the implications of
the definition for the "BD" scale centered around general Job satisfac-
tions It was thought that the extent to which one believed, or placed
confidence in, caompany pronouncements also reflected one facet of on-
the-Job fmorale® or general job satisfaction. The individual who was
disgruntled and dissatisfied with his job more likely would also react
in a negative fashion to communications from management; i.e., express
greater disbelief than those who were generally satisfied with their
work,

General Job satisfaction was measured by means of a one-item index,
X-39 on both forms of the questionnaire:

"Taking everything into account, how satisfied are you with your

JOb? 1. Completely satisfied
2. Very satisfied
3. Quite satisfied

L. Somewhat satisfied
5. Not satisfied"
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The item, conforming to the Likert-type format,12 was scored from 1 to
6, indicative of increasing job satisfaction. "BD" total scale scores
were compared for two groups, those responding to alternates 1 and 2
(completely or quite satisfied) and those checking alternates 4 and 5
(somewhat satisfied or not satisfied)., A t test (see Table 31) indicated
that those quite satisfied with their jobs also believed to a signifi-
cantly greater extent what they thought they had been told about the
computer than did those expressing low general job satisfaction.

Table 31. t Test for "Belief-Disbelief! Scores

Differentiated on the Basis of High and Low General
Job Satisfaction

Mean €m M;-M2 ‘md £ ara p'b

13.72 0.3L 1.74 0.71 2.4,6 150 <,025
11.97 0,62

%df = n) + ny - 2 = 152-2 = 150
bone-tailed test of significance

Confi Qence in the company

Another variable which is in some degree another facet of general
M-the-job "morale,” at least theoretically, would seem to be confidence
*XPressed in the company one works for. Just as those who profess high

Job S&atisfaction are the ones who tend to believe what the company tells

th
M5  the ones who express confidence in their company are also likely
\
12,

i’he reader will find a full discussion of this kind of item in the
<2, chapter.
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to be the ones who believe what their management tells them. Certainly,
one operational measure of confidence in the company would logically
seem to be a predisposition to accept as valid the pronouncements made
by the company, particularly when this concerns a major change.

There were five Likert-type items used as an index in measuring
confidence in the company. These items appeared as I34-38 on the post-
test questionnaire (See Appendix F). A low score indicated high confi-
dence and a high score reflected low confidence. Table 32 below shows
the results of a t test between groups varying on expressed confidence
in the company. 9BD" scale scores for the high-confidence group were
significantly higher than for the low-confidence group, indicating that
the high confidence group were more prone to believe statements perceived
as made by the company about changes than were those who had relatively
little confidence in their organization.

Table 32, t Test for "Belief-Disbelief" Scores

Differentiated on the Basis of High and Low
Confidence in the Company

Mean 6n M-M»  Omy t ara pP
14.01  0.39 1.38 0,58 2,39 180  <.025
12,63  0.h2

84f = ny + np - 2 = 182-2 = 180
Pone-tailed test of significance

Confidence in Supervision

A fourth hypothesized relationship concerned the association ex-

pected between *""Belief-Disbelief" scores and scores on a measure of
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confidence in supervision. An operational indication of confidence in
one's supervisors would seem to be the extent to which belief was placed
in what management said about various issues, since supervisors are man-
agement representatives. Therefore, on these grounds, a prediction was
made that those expressing a high degree of confidence in their super-
visors would also be more likely to believe what had been told by the
company with respect to the change. This prediction was born out by the
data as shown in Table 33. The items used to measure confidence in sup-
ervision were of the Likert type, being scored by attaching weights of
from 1 to 5 to the response alternates. Low scores indicated high con-
fidence. The index for this variable was a cumulative score for four

items, identified as I-30 to I-33 on the posttest questionnaire in Ap-

pendix F,
Table 33. t Test for "Belief-Disbelief" Scores
Differentiated on the Basis of High and Low
Confidence in Supervision
Mean  6m M, Smg t ard  pb
1h.1L 0.38 2,28 0.59 3.82 i71 -+ 005
11.86  0.45

8df = ny + np - 2 = 173-2 = 171
bone-tailed test of significance

Degree informed

One final relationship was examined in an effort to provide evidence
of construct validity for the Belief-Disbelief in Communications scale.
The predicted relationship in this case involved the other independent
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variable, It was hypothesized that those persons who were better in-

formed about the impending changeover to the computer were more likely
to believe what they were tolds Those who were poorly informed were
more likely to display disbelief in what they were told, Employees
possessing relatively greater information about the change, in terms of
knowing what the company had actually said with regards to certain is-
sues, were also probably the one!s in a position tc know what was going
to happen, They were also more likely to be serving in a supervisory
capacity and to have been personally involved in some way in planning
the transition. Those who were highly knowledgeable were also likely
to manifest a more intelligent discrimination between fact and fancy.
The "Degree-Informed" scale has already been described at length.
An F test was performed to investigate whether or not the means on the
#Belief-Disbelief¥ scale for groups varying in the Degree of Informed
Awareness differed more than would be reasonably expected if they had
arisen from random sampling from a common population., The F test (F =
12,02, p = €,01) indicated that the means did differ significantly,
thus supporting the hypothesis that those who are better informed are

also the ones who are more likely to believe what they are told.
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Table 34, F Test for "Belief-Disbelief" Score Categories
Differentiated on the Basis of "Degree-Informed” Scores

Source Sun of Squares df Mean Square F P

Between 526,783 2 263,392 12,02 £,01
Within 1,689,530 21l 21,914
Total 5216,313 216

A set of five hypotheses constructed on the basis of implications
of the construct "belief-disbelief-in-communications® were examined.
In all cases statistical confirmation was achieved, suggesting that the

"BED¥ scale does in fact possess canstruct validity to an acceptable ex-
tent.,
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CHAPTER SEVEN
MEASURING THE DEPENDENT VARIABLES

This chapter shall follow in principal the same organization of con-
tent as used in the preceding chapter for presenting specific information

on the manner in which the two dependent variables were measured.
Change in Readiness to Accept Change

This variable was defined as: a shift or change in the general
readiness to accept job-related changes of an unspecified nature. The
measurement of this variable involved securing a set of deviations based
upon differences obtained in scale scores on the pretest and posttest
versions of the questionnaire for the Readiness for Change scale.

As was discussed in Chapter Four, thls dependent variable was de-
signed to probe employee response to change as a generalized, global kind
of predisp;sition. A companion dependent variable was also constructed
in order to obtain a specialized response to change where the focus was

an actual change occuring in the workers! job environment.

Selection of items and construction of scale

Before progressing with a discussion of the actual steps taken in
construction and evaluation of this scale, some general attention will

1 for the con-

be first directed toward the usage of the Likert technique
struction of the Readiness for Change attitude scale. The method has

been described as follows:

1. %he tichnique was devised and originally outlined by Rensis Likert
1932).
131
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#the task set for the subjects is such as to allow individual
differences with respect to the attitude continuum to be expressed.
Subjects respond to each item on the basis of the extent to which
they are willing to endorse the item., Stimull are selected so as

to increase the individual differences with respect to the attitude

continuum, Different weights might be given to the stimuli ---- on

the basis of their power to discriminate between subjects, and not
on the basis of their relative positions on the attitude continuum"

(Torgerson, 1958, p. L7).

The original procedure set up by Likert for scoring responses was
based upon a determination of scale values for each of the alternates
for every item. These values were a function of the response distribu-
tions to the item; i.e., standard scores for each response category were
determined. These standard scores were then summated for all items com-
prising the scale to provide a scale score for each subject.

Likert found that scores based upon the relatively simplified assign-
ment of integral weights or interval values correlated .99 (Edwards,

1957) with the more complicated system of weights. Response classes were
weighted so that responses made by individuals with the most "favorable*
attitudes always had the highest positive weight. The total score was
obtained by simple cumulative addition of the individual item scores.

In this study, the Likert scaling procedure was deemed as an adequate
means of assessing a latent attitude continuum. It had the additional
benefit of being a relatively easy procedure to utilize. The simplified
means of scoring item alternates, and thereby deriving scale scores, was
adapted so that an item score of 71" was indicative of a negative response
(resistance to change), "2* was a negative-neutral response, 3" a neutral

response, "L a positive-neutral response, and finally, a "S* indicated

a positive response (readiness to accept change).
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The reader at this point is referred to Appendix F where he will
find the scale under discussion identified as items I-56 and IV-LO to
L7 on both the supervisory and non-supervisory forms of the pretest ques-
tionnaire, The identical nine items are repeated in the posttest question-
naire as items III-16 and I-39 to L6. Each of the nine items constructed
for inclusion in the scale require responses of agreement or disagreement
to statements expressing either a proclivity toward desiring changes in
the work situation, or an intolerance toward the ever-changing quality of
the job, Change in the job 1s conceptualized as a general attribute in-
herent in the employment situation; i.e., the dynamic or static overall

quality of the work setting in which one is embedded.

Scoring schema

Responses to the nine items in the scale were coded serially from
one to five with the item scores reflecting favorable or unfavorable
change attitudes. Summated scores for the items were taken as the scale
score,

While this sufficiently describes the scoring of the Readiness for
Change scale, there remains the description of procedures followed in
arriving at a change score reflecting alterations for each questionnaire
respondent in the way he responded (comparatively) to the Readiness for
Change scale from pretest to posttest administration.

The measured deviations were used to indicate changes over time in
readiness to accept general job-related changes. These deviations were
obtained by calculating the arithmetric difference between the total scale

scores on the pretest and posttest versions of the scale for each subject.
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The difference-score range for the scale was found to be =19 to +15,
where.a minus value reflected a decrease in readiness for change and a
plus value indicated an increase in readiness for change, In order to
be able to deal entirely with scores of like sign, a constant (+20.0)
was added to all difference scores. This resulted in an adjusted range
of entirely positive scores (1-35, where 1 = =19 and 35 = +15),

With respect to the occurance of response omissions to some of the
items in the scales, two omissions were accepted out of nine, An adjusted
total score was calculated according to the formula presented earlier,
More than two non-responses in the set of nine items resulted in the dis-
card of the scale score for that individual.

A resume! of the scoring schema is presented as follows:

ggpirical score change Inferred response class
increase from pre to post (+) increase in readiness for change
decrease from pre to post (-) decrease in readiness for change

Descriptive statistics and scalabllity

Since change-in-readiness-to-accept-change was a derivation of dif-
ference scores from the pretest and posttest administrations, any omitted
cases in either the pretest or posttest had to be reflected in the equiv-
alent and opposite set of data. The original pretest population (N = 283),
when corrected for terminal cases (N = 37) and omissions (N = 9), was re-
duced to 237 cases, The original posttest population (N = 295) had to
be adjusted for cases added since the pretest (N = L9) and for omissions
(N = 9), leaving a total of 237 cases (N pretest = N posttest = 237).

Below in Table 35 are included various statistics which describe the
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characteristics of the change scale, and the pretest and posttest Readi-

ness for Change scales.

Table 35, Descriptive Statistics for Readiness for
Change Scale (N = 237)

Value

Statistic Pretest Posttest Change

Scale Scale Scores
Score Range (actual) 13-LS 12-43 1-352
Mean Score 27.3L 26.143 19.10
Median Score 27.11 26,17 19.0L
Standard Deviation 6.42 6.11 5.66
Skewness Index 40,00 +0,13 +0,03
S.E. of Measurement 3.36 2,62 L.29

3Deviation scores adjusted to like sign by addition
of 420 to all scores.

With respect to securing evidence for the monotonic quality of the
items in the Likert scale, Trumbo (1958) provided ample support that
higher item scores were associated with higher total scores in all in-
stances. He also demonstrated that average total scores for respondents
choosing each alternative for each of the nine items consistently in-
creased from one alternate to the next (going from "1" to "5," respec-
tively).

Data is supplied here regarding the same kinds of relationships as
immediately mentioned above, but applying to the population in this in-
vestigation. In Table 36 are the results of an item analysis relating
mean pretest item scores to criterion groups composed of the upper and

lower 27 per cent on the total score (Ny= Ny= 6L).
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Table 36, Item Analysis Data for the 9 Items comprising
the Readiness for Change Scale (N = Ny = 6L)

e Upper 274 Lower 27% Difference t p?
1 3.95 2.86 1.09 T.6L <.01
2 2,92 2.05 0.88 3.67 <.01
3 3.91 1.83 2,08 10,71 <.01
i 4.03 2,09 1.94 11.27 <.01
5 4.37 2,18 2,18 13.00 <,01
6 3.72 2,42 1.31 6,08 <,01
7 3.95 1.65 2,31 13.h2 <.01
8 L.L3 2.15 2,28 16.04 <.01
9 k.29 2Quo 1.89 9.51 <,01

Gt = n =n, -2= 6y + 64 - 2 = 126

As can be quickly seen, the internal consistency of all items was
demonstrated by a significant difference (p =<.0l) between item mean
scores when comparisons were made for the upper and lower 27 per cent
criterion groups based on the total score. The upper 27% subgroup ob-
tained significantly highe.r average item scores for all items than did
those in the lower 27 per cent subgroups.

| Average total scores for respondents varied in a regular and consis-
tent fashion with the particular item alternate responded to. The high-
est average total scores were obtained by those responding to the alternate
with a weight of 45, while those answering to an alternate with the yei@t

of 41 received the lowest average total scores, For these results, see
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Table 37 below.

Table 37. Average Total Scores as a Function of Item Alternates
selected for each of the 9 Items

Item Alternate Scoring Weights

Ttem 1 2 3 1 5
1 19.00 23.10 25,38 29.56 34.08
2 26,31 2L.91 26,06 30.53 32,75
3 21.78 25.37 27.1L 30.60 33.75
L 20,86 2L.09 26,97 29.56 35.83
5 19.27 23.32 25,84 28.54 33.8L
6 22,04 25.71 25.96 28.81 33.02
7 21.09 25.51 28.38 29.87 36.54
8 18.87 23.55 24,89 29.L5 35.00
9 23.95 2l.22 25.95 28.71 32.66

Difference in mean pretest and posttest scores

In the process of obtaining deviation scores to be used as an in-
dicator of changes in the readiness to accept changes, it was a logical
step to investigate the significance of the difference between the mean
scale score obtained on the pretest administration of the questionnaire
and the mean scale score obtained on the posttest for all subjects.

The table below shows the results of such a comparison. The difference
between means on the Readiness for Change scale over administrations was
found to be significant (p =<.05), suggesting that a real shift in atti-
tude towards acceptance of Job-related changes took place sometime Between

the pretesting, introduction of the computer, and the posttesting. The
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direction of the change in the mean scale scores additionally suggested
that the experimental population as a whole shifted toward becoming
slightly less prone in their readiness to accept generalized changes
as an inherent component of the work environment.

Table 38, Significance of the Difference between Pretest

and Posttest Mean Total Scores on the Readiness for Change
Scale (N = 237)

Mean Mean Difference  6d GEda t pP
(Pre) (Post)
27.3L 26.13 0.91 5.66 0,37 2,48 <.05

8Based upon S.E. of mean difference for matched pairs, see
appendix D.

b4f = N-1 = 236, where N is number of pairs.

Ttem intercorrelations

Some information regarding the degree of interrelationship exist-
ing among the matrix of items making up the pretest scale is offered in
Table 39 below. The intercorrelations ranged in magnitude from -.3lL

to 4.62, the average item intercorrelation being +.23.
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Table 39. Item Intercorrelations for the Pretest Readiness for Change
Scale

Ttem 2 3 L 5 6 7 8 9

1 S 3L 7 419" 436 S5 430 4377 409

2 -.03 4,06 +.03 =,09 +,20F 4,10  +.03

3 PR 5107 401 4 0% L 0F 4L 33%F
h +, hl-)(ﬁ‘(- +, 111* +, 31‘%(—36 + '53%% *, 11-.‘(‘
5 +.30°% 4,62%F 4 )57 4 32%F
6 +£10  +.18™ +.0L

7 + 18" 4, 23
8 +,19™"

tetrachoric coefficients.
*Significant at the .05 level,
*Hsignificant at the .OL level.

The posttest Readiness for Change scale provided the following set
of inter-item correlations., The range of correlations for the posttest

set was -,06 to +,72, with the mean intercorrelation being +.33.
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Table ;0. Item Intercorrelations for the Posttest Readiness for Change
Scale

Ttem 2 3 | N 5 6 7 8 9

1 4,668 4,317 4,06 #.58%F 4,20 4,59"F 4,56 +,12%

2 #2177 _06 +.13% 412" #4297 4187 426
3 #5774 15 03 4035 4,587 4277
L +30°% 4,2l 4,355 4,537 4 07
5 +.325% 4,597 4577 00
6 £,20% 4,19%F 4 257
7 +.72°% 4,08
8 +,26°

8tetrachoric coefficients.
*Significant at the .05 level.
**Significant at the .Ol level.

The intercorrelations were in the form of tetrachoric coefficients,
where the item scores were artifieially dichotomized on the basis of re-
sponse alternates into two groups: those responding to alternates 1 and

2, and those responding to either 3, L, or 5.

Item-total score correlations

To provide information on the extent to which item scores were re-
lated to the total score, Thorndike'!s method was used to ascertain esti-
mated product-moment correlation coefficients between each of the pretest

scale item scores and the total score., Table Ll presents this informa-

tion.
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Table l1. Item-Total Score Correlations
for Readiness for Change Scale (I,=N;=6L)

Ttem Correlation with Total Score
1 S
2 507
3 . 687
4 . 70"
5 . 687
6 50%F
7 . 638%
) ok
9 Naks

*Significant at beyond .0l level,
df = N-2 = 62,
A1l of the nine items in the Readiness for Change scale correlated

at well beyond the 1% level of confidence with the total score.

Reliability

The Readiness for Change scale, as was indicated, has been used in
previous studies. For an extended discussion of reliability data for
the scale in another context, the reader is referred to the work of
Trumbo (1958). In his usage of the scale, it was found that the product-
moment ry; between two half-scale scores, when corrected for length by
the Spearman-Brown formula, was +79.

As has been the practice with the independent variables, several



estimates of reliability werc obtained in order to not only assesc the
reliability of the scale, but to shed some light on the stability cf the
reliability estimate itself.

Hoytts method was used to deteriine reliability for both the pre-
test and posttest sets of scores on the Readiness for Change scale,
These are shown below in Table L2.

Table L42. Analysis of Variance Estimates of Reliability
for the Pretest and Posttest Readiness for Change Scale

Scale Administration ™ ersons  Verror Tk
Pretest L.57 1.23 o73
Posttest 4,50 1,18 N

&7 = variance

These reliability estimates agreed with each other quite well, sug-
gesting stabllity over a six month period of time.

Another estimate of reliability was based upon a product-moment r
between scale scores on the pretest form of the questionnaire and on the
posttest form (N = 237 pairs). The test-retest reliability was found to
be .60, which ﬁas somewhat lower than either of the reliability coeffi-
cients found for the pretest and posttest sets of scale scores.

A third estimate of reliability was accomplished by determining the
split-half (odd versus even) reliability based upon a correlation between
half-scale scores for the pretest and posttest administration. The uncor-
rected correlation between half-scale scores was .58 and .57, respectively.

When these were corrected for both an uneven split (5-4) and for length,
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ryy was found to be .7k and .65.

In concluding the exploration of the reliability of the measuring
instrument for Readiness for Change, average item intercorrelaticns were
used, Both pretest and posttest sets of scores were involved. The re-
sults of this fourth method are shown in Table L3.

Table 43. Reliability Estimates for Pretest and Posttest

Readiness for Change Scales determined from Mean Inter-
Item Correlations

Scale Administration rija Ty
Pretest «23 72
Posttest 3L .82

afij = mean item intercorrelation

Table Ll was preparéd to summarize these estimates. Rellability
estimates for the pretest set of scale scores varied from .72 to .7L,
while the reliability for the posttest scale appeared between .65 and
+82, Reliability estimates for the pretest scale appeared to be more
stable than were those for the posttest scale. It was suspected that
perhaps the manner of splitting the scale into half-scale scores may
have contributed to some erratic alteration in reliability, such that
the posttest split-half r.; was somewhat aberrant when compared with the
other estimates of posttest scale reliability.
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Table Li. A Comparison of Reliability Estimates for the
Readiness for Change Scale

Scale Administration

Method

Pretest Posttest
Analysis of Variance .73 N
Mean Item Intercorrelation o713 .82
Split-Half (odd-even) oL .65
Test-Retest .60

In addition to obtaining reliability estimates for the scale itseif,
it was necessary to secure an estimate of the reliability of the deviation
scores themselves which represented changes in readiness to accept Job-
related changes. The reliability of a difference score, as given in
Appendix D, made use of the reliabilities of the pretest and posttest
sets of scale scoresz, and the intercorrelation between the two scales.
This data provided an estimate of the reliability of the difference score
obtained from two total scores (r = .L2).

From an accumulation of the above data, it was determined that the
scale had a sufficiently high level of reliability. The scale was fair-
ly stable, and the items comprising the scale were internally consistent.

Validation

Information concerning the construct validity of the Readiness for
Change scale has already been provided. Extensive and rather convincing
evidence for the validity of the scale was demonstrated by Trumbo (1958).

2. Estimates based on the analysis of variance approach.
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Trumbo was able to show that employees who responded favorably to cur-
rent, past, or future changes in their Jobs scored significantly higher
on the Readiness for Change scale than did employees who responded un-
favorably to such changes. He also demonstrated that workers who liked
jobs which they perceived as having a change component, scored higher
on the "Readiness* scale than did those who disliked such jobs as well
as employees who liked jobs associated with a relatively low change
component. Another finding which arose during the course of validating
the scale was that employee preparation for change, through plans to
take special training, was found to be positively rélated to the Readi-

ness for Change scale.
Affective Response to the Computer -

Just as Readiness for Change dealt with change as a general phenom-
enon inherent within the work setting, Affective Response to the Computer
deals with change as a specific entity with a definite change-agent in
focus. This dependent variable was defined ast the affective response

toward the expected effects of the computer upon the employee.

Selection of items and construction of index

The measuring instrument for this main variable differs in some
degree from those used to measure the other major independent and depen-
dent variables. It does not represent a scale in the true sense of the
word, but is more closely aligned to what may be thought of as a numeric-
al indicator or index. This index was comprised of three separate atti-

tude items written in the Likert format. These items were designed to
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assess the degree of like or dislike for the IBM 650 computer and its
effects as explained in Chapter Four. To mention the items again, they
were II-52, 5L, and 55 in both the supervisory and non-supervisory forms

of the pretest questionnaire.

Scoring schema

The three items were scored according to the Likert method of as-
signing interval values of one through five to the five response classes
so that the weight of #1* indicated *like it very much®” and é weight of
#5# jndicated ®*dislike it very much.® The actual response categories
for all three items weres

1. I like it very much

2. I like it

3. It makes no difference to me
L. I dislike it

5. I dislike it very much

A discussion of the referrents for these affective responses was
given in Chapter Four,

A total score for the index was obtained by summating the individ-
val scores for each item. The possible range of scores for the index
ran from 3 to 15. A low score was indicative of positive response

(liidng) toward the computer, while a high score denoted é negative

response (dislike) for the computer as a change agent.

Descriptive statistics of index

The original pretest respondent population of 283 cases had to be
adjusted in a downward direction to account for terminal cases (N = 37)
and for any omissions (N = 29) occuring. This provided a base working

population of 217 cases. This figure underwent further reductions as
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the index was related to other variables for which only N's smaller than
217 were available.
Below in Table L5 are presented descriptive statistics providing
information on the characteristics of the Affective Response to the
Computer index.

Table L5. Descriptive Statistics for Affective
Response to the Computer Index (N = 217)

Statistic Value
Score Range (actual) 3-15
Mean Score 7.17
Median Score 7.21
Standard Deviation 2.06
Skewness Index ‘ +0.06
S.E. of Measurement? 1.09

& based on analysis of variance estimate of Ty

This section presents some evidence of index internal consistency
as it existed for the three items.

Table L6 below provides information on item discrimination. Mean
item scores were compared for upper and lower 27 per cent (N, = Nl = 68)
Subgroups on the basis of composite total score distribution. Because
the index was comprised of only three items, any one item separately
would correlate quite highly with the total score of which it was a

Part, One way to adjust for such an inflation of ritB due to spurious

~——

3. rit = jtem-total score correlation.
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overlap was to calculate a set of composite total scores which in turn
omitted the item in question (the one to be correlated with the total
score) from calculation of the total score. Thus, when item II-52, for
example, was correlated with the index composite total score, it was
actually being correlated with only the total score derived from items
II-54 and II-55.

Table L46. Item Analysis Data for the Affective
Response to the Computer Index (Nu = N, = 68)

Ttem Mean Item Score
Upper 27% Lower 27% Diff t p?

1 2,90 1.93 0.97 7.1 €01
2 3,18 1.84 1.34 11.53 <,01
3 2,56 1.65 0.91  6.29 <,01
a3r = 13}

For each of the items, mean item scores differed significantly when
upper and lower 27% subgroups on the basis of total score were compared.

Another approach to internal consistency was the derivation of aver-
age composite total scores for each item on each response alternate. A
consistent increase in average total score was found as a function of
item alternates responded to (one through five). The data showing these
relationships is in Table L7 below.
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Table 47. Mean Composite Total Scores as a Function
of Ttem Alternates selected for each Item

Item Alternate Scoring Weights

Ttem 1 2 3 L 5
1 3.37 L.25 5.4 6.00 7.23
2 2.86 L. 0L 5.10 6,01 10,00
3 3.78 5.07 5.L5 6.2l 8.50

Item intercorrelations

Table 48 provides information about the extent to which the three
index items were interrelated. It was expected, on a priori grounds,
that item II-52(1) would correlate most highly with II-5L(2), since
these two items were more similar in terms of content than was item
I1-55(3). The average item intercorrelation was +.L9.

Table L8. Ttem Intercorrelationst for the Affect-
ive Response to the Computer Scale

Item 2 3
1 + . 62":(':(‘ + . 37;(‘)('
2 + L7
1

product-moment correlations.
**significant at beyond .01 level, df = 216

Item—total score correlations

In estimating rit, the problem of spurious overlap was discussed
and a solution was offered in an earlier section. Rather than calculat-

ing a part-whole correlation, a part-remainder correlation was determined.
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This was done by correlating an item score with the composite total
score where the item in question was omitted from the calculation of the
total score. There correlations are presented below in Table L9.

Table L9. Item-Total Score Correlations for the
Affective Response to the Computer Index

e

Item rit
1 .5ga*
2 66%F
3 . hé**

& part-remainder product-moment correlations.

** Significant beyond .0l level.

The item analysis and other internal consistency checks provided
evidence that this set of three items forms a fairly cohesive, intern-

ally consistent index.

Reliability
In determining the reliability of this index, the number of ap-

proaches which could be used was limited because of the small number of
items in the index as well as the fact that the entire set of items were
not repeated 'in the postest administration to allow for a test-retest
estimate of reliability.

The two methods which were used, however, provided reliability
estimates as determined from the average item intercorrelation data and

from the analysis of variance approach.
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The average item intercorrelation procedure gave an estimate of .7L
as the reliability (based on Piy = .49) for the index. Hoyt's method
provided an estimate of .72 for the index reliability. The data for the
latter estimate is given below in Table 50.

Table 50. Analysis of Variance Estimate of Reliabil-
ity for the Affective Response to the Computer Index

Source Sum of Squares df Variance Tyl
Persons 294.56 216 1.36 .72
Items 1L.86 2

Remainder 156.47 L32 0.38

total L7L.89 650

For a set of only three items, the two reliability estimates were

rit's
were all quite substantial. Such a reliability supports the contention

fairly high. This is explained on the basis that the rij's and

that the index is sufficiently stable to be used as a measure of this

dependent variable.

Validation
The construct or logical validity of this particular index serving
as a dependent variable was supported by the following five predicted

and confirmed relationships.

Effect of machines on job

The first relationship stemming from the construct subsumed under
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the Affective Response to the Computer index deals with the interaction
between response to the computer and response to the perception that
machines are causing jobs to be done differently. Specifically, the
association predicted was that employees liking the idea that machines
will cause them to do their jobs differently (as compared to other jobs)
would obtain significantly lower Affective Response to the Computer
scores than would employees who dislike or are indifferent to the idea
that machines will in some way alter the way their jobs are carried out.
Remember, that for this index, a low score is coincident with a high
liking for the computer and its effects, and a high score is indicative
of dislike for the computer and its effects. Table 51 below confirms
this hypothesis. Those who respond favorably toward the computer are
also the ones likely to react positively to expectations that business
machines of some sort will cause them to do different work in their

Jjobs.
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Table 51. Comparison of Mean Index Scores on Affective Response te the
Computer for Groups based on Like-Dislike for Effects of Machines on Jobs

n— ——
onmaa— —

Are the chances that a mach-
ine will cause you to do dif-

ferent work on your job great- Response Category
er or less than for most jobs Greater Than for Most Jobs
in this company? (I-50)
How do you feel about this? Like Indifferent
(I-51) or Dislike
N 51 28
Mean Index Score 6.12 8.25
Ml-M2 2013
fmd .32
ta 6.64
pP <.005
a

one-tailed test of significance

b
df = n, + n2 -2 = 77.

Rate of Change

This particular variable was selected on the reasoning that differ-
ences in the way workers reacted to the perceived rate of changes would
be reflected in variations in response to the computer. Tables 52 and
53 below show that, indeed, favorable reactions to the fact that the
perceived rate of the introduction of changes, both in general and on
the work scene, was rapid is related to specific affective response to
the computer. Those employees liking the fact that changes were making
their appearance at a relatively rapid rate obtained significantly higher

"liking" scores when the computer was the referrent. It was presumed
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that a general feeling tone or attitudinal predisposition toward change
exists which conditions explicit responses to concrete changes on the
job.

Table 52. Comparison of Mean Index Scores on Affective Response to the

- Computer for Groups based on Like-Dislike for the Rate at which Changes
are Taking Place

Check the one statement that
best describes the rate at

which changes are taking Response
place in the world today. More Rapidly Than Before
(1-L0)
How do you feel about this? Like It Dislike It
(I-k1)
N 143 35
Mean Index Score 6.92 8.23
Ml-M2 1.31
&_nd v Bb
1@ 3.84
pb <.,005
a

one-tailed test of significance

b
df = n1 *n, - 2 =176
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Table 53. Comparison of Mean Index Scores on Affective Response to the
Computer for Groups based on Desirability of Rate of Technological Change

developnents n machines and Respanse
methods for doing work are Less Rapidly More Rapidly
taking place? (I-43) Than Desirable Than Desirable
N L3 39
Mean Index Score 6.54 T.77
6m .30 .28
My =Mp 1.23
6hd S
t2 2.99
pP <.005

8one-tailed test of significance
P4f = ny #ny - 2 =80

Specific job satisfaction

It was hypothesized that job satisfaction as applied to specific
job aspects would be related to specific response to change. Table 5
points out an expected inverse relationship between these two variables,
Those highly satisfied with specific aspects of their jobs were the ones
who liked the computer and its expected effects, whereas employees dis-
satisfied with specific aspects of their jobs obtained significantly
(p = <.01) higher index scores on Affective Response to the Computer,
indicative of dislike for the computer and the expected effects.

Specific Job satisfaction was measured by responses to items

IV-53 to 66. To each one of fourteen job aspects (see Appendix F),
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the respondents were aked to check how satisfied they were with it by
placing a mark in one of five columns from "Completely satisfied" to

"Not satisfied." A weight of "1" was assigned to "Completely satisfied,"
"1 to "Very satisfied," "3" to "Quite satisfied," "L" to "Somewhat
satisfied," and "S5" to "Not satisfied." These weights for the fourteen
items»(aspects) were then summated to give a total specific job satis-
faction score. Scores ranged from 1L to 60. Two groups were formed
from this score range, using the extremes. Group 1 reflected high
satisfaction (14-29) and group 2 represented a high dissatisfaction
(45-60) subgroup. Comparisons were then made on the basis of these two
subgroups.

Table 54. Comparison of Mean Index Scores on Affective Responses to
the Computer for Groups based on Specific Job Satisfaction

T ————————————————

Place a check mark under
the statement which best

describes how satisfied Response
you are with the aspect
of your job. (IV-53 to 66) Satisfaction Dissatisfaction
N 57 66
Mean Index Score 6.81 7.62
6m .22 .19
My -M, 0.81
6m, .29
t2 2.73
pb <’,005

2 one-tailed test of significance

b
df = ny + n2 -2 =121
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Adjustment to change

In this examination of construct validity, an item from the posttest
adminiétration questionnaire was selected. If the Affective Response to
the Computer index actually measured what its name implied, then the
scores on the index should manifest a particular fluctuation when exam-
ined for groups which have been differentiated on the basis of self-
assescsed adjustment to the computer,

Respondents were asked, in item II-LO, how long it took them to
'get used to" the changeover to the computer!s installation. The spe-
cific hypothesis was that employees quickly adapting to the changeover
would show significantly lower mean index scores on Affective Response
to the Computer than would those who responded that they were having
difficulty adjusting to the changeover. Table 55 below indicates that
this was the case. Persons who quickly got used to the computer liked
it and its effects, while those who expressed some difficulty in this

area disliked the computer and its effects,
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Table 55. Comparison of Mean Index Scores on Affective Response to the
Computer for Groups based on Acclimatization to the Changeover

How long would you say it Response
took you to get used to the
change? (II-LO, postest) No More Than Not Really Used
One Week to It Yet
N 29 32
Mean Index Score 6.72 8.12
¢m .39 .39
M, -M, 1.L0
omy .55
ta 2.56
b
P <.025

2 one-tailed test of significance

b

df =n; +ny - 2= 59

Job worth

This concerned a self-appraisal of the value of one's job and of
one's performance in terms of perceived importance, recognition, and
replacement value. There were four items in both supervisory and non-
supervisory forms of the pretest questionnaire which were used as an
index for "Job Worth." These items were V-73, 75, 76, and 77, and can
be found in Appendix F. The job worth index was prepared by summating
item scores for the four items in such fashion that a low score indicat-
ed high job worth and a high score was indicative of perceived low job
worth,

It was predicted that those assessing themselves positively; i.e.,
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perceiving themselves and their job as of relatively high worth to the
company, would also obtain higher Affective Response to the Compu;er
index scores than would a comparable group which was low in perceived
job worth. This sort of covariation was predicted upon the basis that
employees registering high job worth were relatively secure, at least
psychologically, in their current jobs, and would in general welcome
the challenges attendant with a major change. On the other hand, those
expressing self-assessed low job worth were employees who, by their
admittance of low worth were indicating a form of insecurity. These
workers, rather than régarding the change as something favorable,

wuld perceive it as an additional threat to their already Jeopardized
job security. Table 56 below supports this contention that high job
worth was associated with liking for the computer and its effects, while
low job worth was associated with dislike for the computer.

The data presented in this section attempted to supply some sub-
stantiation for the construct vaiidity of the index. On the basis of
this data, it is believed that the index does in fact measure fairly
reliably and validly specific response to the computer in terms of like

and dislike of the "650" and its expected upon the employee.
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Table 56. Comparison of Mean Affective Response to the Computer Index
Scores for Groups based Upon Perceived Job Worth

Statistic Response
High Job Worth Low Job Worth
N 67 2L
Mean Score 6.33 7.62
S .22 .31
Pil"Mz 1030
6m q .38
2 3.50
pP < .005

2 one-tailed test of significance

b df = n + n, - 2 =68



CHAPTER EIGHT

EMPIRICAL SELECTION OF THE INTZRVENING VARTABLES

It has been pointed out that one of the serious hazards involved
in field studies within naturalistic settings is the uncontrolled
presence of factors which influence the obtained relationship between
dependent and independent variables. Too frequently these extraneous
variables are not recognized and isolated, nor are they properly taken
into account in subsequent analyses.

Two specific problems are posed by this situation; namely, how
can one isolate and identify the intervening variables whose effects
should be controlled for, and how is this control to be achieved.

The procedures outlined in this chapter represent the efforts to re-
solve the first problem mentioned, The solution to the second problem
will be discussed in detail in Chapter Nine,

We have already reviewed the a priori selection of the secondary
factors resident within the research setting., These variables were
fvisible” in the sense that they were either inherent components of
the work-force and environment, or were measurable responses of ex-
perimental subjects.

The variables initially examined were described in greater de-
tail in Chapter Four, It will be noted that one potentially impor-
tant secondary variable was not dealt with. This was sex. Because
of the highly uneven ratio of male to female employees, any subse-
quent multiple analyses of covariance would have, if they accounted
for breaks on sex, presented very difficult problems in terms of small

161
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or missing cell entries.

The efforts to isolate those secondary factors which were signif-
icantly related to the main experimental variables took the form of
utilizing statistical procedures to screen through the initial set
of intervening variables. This screening process involved ascertaining
if a relationship existed between intervening variables and the main
variables.

The screening procedure permitted the experimenter to arrive at
an empirically determined set of four intervening variables which were
in fact found to be significantly related to the dependent and inde-
pendent variables.

The reader will be provided with an explicit example of this
screening procedure for one of the main variables, as well as a summary
of the results for all screening. Appendix B presents the statistical

data concerning the screening procedures for the other main variables.

The Method

The instrumentality for the implementation of this screening
process was a factorial analysis of variance technique.

It was believed desirable to make use of some technique which
would provide an estimate of relationship between proposed variable
measures as well as, if possible, entail the economy of a factorial
design because of the many relationships to be examined. Another
important consideration at the time of the screening, was a lack of
knowledge as to whether all the variable measures were amenable to

scaling, or whether they were going to be normally distributed.
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For some of the secondary variables, such as location and occupational
level, the distributions were obviously bipolar in nature. In light
of the limited knowledge of the underlying quantitative properties of
the measures, a technique was sought which, if possible, would combine
a factorial design with a non-parametric approach.

A perusal of the literature soon turned up a statistical procedure
reported by Wilson (1956). The method permitted a use of counts or
score-frequencies within given categories; i.e., in this case the
number of subjects obtaining scores above and below the median on a
series of measures. As Sutcliffe stated, "there is no logical hindrance
to the use of factorial experimentation with these phenomena" (1957,

p. 134). In this context, then, frequencies were treated as "scores."

Both Wilson (1956) and Sutcliffe (1957) presented a means of
treating frequency data in a factorial design by use of the chi-square
test. Their procedures called for a partitioning of the total X2 into
components for main effects and interactions for an AxBxC design, along
with appropriate degrees of freedom. Such a decompartmentalization of
total X2 and degrees of freedom provided independent, additive compon-
ents attributable to the main and interaction effects.

The technique as reported by Wilson and Sutcliffe underwent further
modification, or more precisely, generalization. The basic premise upon
which this generalization was based was that contingency association is
the analogue of interaction in analysis of variance. The method for
assessing multiple contingency frequency data was an adaptation of the
F test to a distribution-free situation. Sheffield (1957) regarded cell

frequencies as "scores," then performed the usual two-way classification



164

analysis on these 'scores.! A breakdown was made into row, column, and
row x colum interaction sums of squares with appropriate degrees of
freedom. Within-cell variance was used as the error term.

Two assumptions underlying the F test were taken into consideration.
For each multiple contingency table for which an F was obtained,
Bartlett's test of homogeneity of variance (Edwards, 1950) for groups
with unequal n's was used.l Since, on the variable measures, a number
of subgroupings were used, it was assumed that for the variables in
question there was normality of distribution for the original parent

populations.

Groupings on variable measures

The entries in the multiple contingency tables, which formed the
"raw data" for carrying out the screening process, were score frequen-
cies for natural or arbitrarily arrived-at categories based upon the
total distributions. In order to construct contingency tables which
were faily manageable from the standpoint of the number of cross-breaks
involved, variable measures were reduced to either two, or at the most,
three score-range subgroupings. In the case of location and occupation-
al level, only two subgroupings could be used. However, in a number of
instances a three-way categorization of variable measures was possible.
In general, for each variable measure, the total score distribution was
divided into upper, lower, and middle thirds. In several instances the
score frequency distribution provided cues as to where cut-off points

could occur.

1. This became important when we wished to pool higher-order inter-
action sums of squares.
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Application of the method - an example

The example chosen concerns the independent variable, Degree of
Informed Awareness. It was selected because, of the possible secondary
variables which might have been related to the major variables, three
of them were actually found to be related to this particular independent
variable.

Before showing the analyses, groupings on the appropriate measures

will be given. For these, see Table 57 below.



166

Table 57. Score Groupings on Variable Measures used in
Analysis of Variance Multiple Contingency Tables

Variable Subgroup Score Range Interpretation
(if appropriate)

Main
Degree of Informed I 3-5 Poorly informed
Awareness I 6-8 Moderately informed
oI 9-11 Well informed
Intervening
Level I Supervisory
II Non-supervisory
Office I Home office
II Branch office
Communicative I 1-3 Few contacts
contacts o L-6 Many contacts
Expected I 1-4 Expect to be affected
involvement 11 5-7 Expect not to be
affected
11 9 Dcn't know
Tenure I 1-2 Hire date 1956-1957
11 3-5 Hire date 1953-1955
111 6-7 Hire date 1947-1952
Education I 1-5 Some education through
11th grade
II 6 Completion of high
school
IIT 7-9 College educated
Age I 1-2 Under 20 to 29 years
of age
II 3-4 30 to L9 years of age
oI 5-6 50 to 60 and above

(Table continued on the next page)
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Score Groupings on Variable lieasures used in
Analysis of Variance Multiple Contingency Tables

Variable Subgroup Score Range Interpretation
(if appropriate)

Subsidiary

Supervisory style I Democratic-Ideocratic
IT Intermediate
I1T Autocratic-bureaucratic

Realization of I 0-13 llost expectancies met

expectations
IT 1L Many expectancies met
IIT 15-25 Some expectancies met
Iv 261, Few expectancies met
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Three variables were examined in any one analysis, providing an
AxBxC factorial design. More specifically, configuration ranged from
a 2x2x3 design, to a 3x3x3 design, or to a 3x3x2 design.

Replication was not used, hence sums of squares for higher order
interactions were used to obtain an estimate of the error variance. In
some cases the mean squares along with their associated degrees of free-
dom, were pooled for higher order interactions if evidence provided by
Bartlett's test supported the assumption that respective mean squares
for the interactions were estimates of the same common variance. If
higher order (first-order and second-order) interactions were found to
be not significant, they were pooled to give an estimate of the variance
for within groups. This meant that in some cases only the second-order

2 while in other circum-

interaction (AxBxC) was used as an error term,
stances, the second-order interaction was pooled with first-order inter-
actions (AxB, AxC, or BxC) if they were not significant, and if homo-
geneity of variance had been demonstrated.

The tables in sequence below provide data on the results of the
screening procedure applied to the secondary variables and one inde-
pendent variable. When the analysis was concluded, three of the inter-
vening factors had been found to be related to the independent variable.

These were: communicative contacts, expected involvement, and occupa-

tional level.

2. An assumption with an AxBxC design without replication is that
the second-order interaction is not significant, and can be used
as an estimate of the error mean square which would have been ob-
tained with replication.
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Table 58.1., Multiple Contingency Table for Degree of
Informed Awareness x Tenure x Age showing Frequencies
of Obtained Scores

Tenure (B) Age (C) Degree of Informed Awareness (A)
(3-5) (6-8) (9-11)

(1-2) 29 27 5

(1-2) (3-L) 1 5 3
(5-6) 1 0 0

(1-2) 15 18 7

_(3-5) (3-L) 5 13 L
(5-6) 2 3 0

(1-2) 5 13 6

(6-7) (3-L) 5 26 9
(5-6) 0 10 L

Table 58.2., Analysis of Variance for Degree of
Informed Awareness x Tenure x Age

Source Sum of Squares - df  Mean Square Fa pP

A 342.88 2 171.Lk 9.28 <.01
B 6.89 2 3.Ll 0,19 NS
c 612,66 2 306,33 16,58 <.01
AxB 146.20 i 36,55 1.98 NS
AxC 181,77 N LS.kl 2,16 NS
BxC 113.76 L 103.Lk 5.59 <.01
AxBxC 1L7.8Y4 8 18.L8

Total 1852,00 26

%Bartlett's test: x° = .35, df = 3 for interactions, p = NS,
Hy accepted.

b
Same results obtained when pooled interactions were used as the
error team.
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Table 59.1. Multiple Contingency Table for Degree of
Informed Awareness x Office x Education showing Fre-
quencies of Obtained Scores

——

Office (B) Education (C) Degree of Informed Awareness (A)

(3-5) (6-8) (9-11)
(1-5 2 L 1
Home (6) 20 69 26
- (7-9) 1 26 8
1-5) 7 2 0
Branch (6) 25 10 1
(7-9) 8 5 2

Table 59.2. Analysis of Variance for Degree of
Informed Awareness x Office x Education

—— —

Source Sum of Squares af Mean Squares Fo pb
A 528.77 2 264.38 2.52 NS
B 522.72 1 522.72 L.99 NS
C 1643.L4 2 821.72 7.84 <.05
AXxB 816.78 2 L08.39 3.90 NS
AxC 339.23 L 8L.81 0.81 NS
BxC 58L.78 2 292.39 2.79 NS
AxBxC 119.22 L 104.81

total L85L.94 17
a 2

Bartlett's test: x

= 2,56, df = 3 for interations, p = NS, H
accepted.

Same results obtained when pooled interactions were used as the
error term.
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Table 60.1. Multiple Contingency Table for Degree of
Informed Awareness x Communicative Contacts x Supervisory

Style
Communicative Supervisory Degree of Informed Awareness (A)
Contacts (B) Style (C) (3-5) (6-8) (9-11)
(A! 32 15 2
(1-3) B 3 2 1
(¢) 9 1 3
(A) 11 56 17
(L-6) (B) 3 15 2
(C) 2 2l 12

Table 60.2. Analysis of Variance for Degree of In-
formed Awareness x Communicative Contacts x Supervisory

Style
Source Sum of Squares af Mean Squares F p‘
A 506.33 2 253.16 3.08 NS
B 304.22 1 304.22 3.71 NS
C 10L4.33 2 522.16 6.36 NS
Ax B 918.78 2 L59.39 5.30 NS
AxC 277.3L L 69.3L 0.84 NS
BxC 36.78 2 18.39 0.22 NS
AxBxC 328,22 L 82.06
total 3L16.00 I;-

Results differed when pooled interactions were used for the error
term; see Table 60.3 below.
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Table 60.3. Analysis of Variance for Degree c¢f Informed
Awareness x Communicative Contacts x Superviscry Style
using Pooled Interactions as the Errcr Termt

Source of Variation Sum of df Mean Square F pb
Pooled Interaction Squares

A x B 918.78 2 1459. 39 7.15 <.05
Pocled Interaction 62,3l 102 6L.23

AxC 277,34 N 69.34 0.43 NS
Pocled Interacticn 1283,78 8 160,47

BxC 36.78 2 18.39 0.12 NS
Pooled Interaction 152L.3L 10 152.43

1
Main effects (A, B, or C) were not examined in this manner, be-
cause of the lack of meaning for these effects in the analysis.

84f = sum of degree of freedom for the constituent interactions
which were pooled.

Ppartlett!s test: x2 = 5.74, df = 3 for interactions, p = NS,

H, accepted.



173

Table 61.1. Multiple Contingency Table for Degree of
Informed Awareness x Occupational Level x Expected

Involvement
Level (B) Involvement (C) Degree of Informed Awareness (A)
(3-5) (6-8) (9-11)

(1-k) 0 5 3
Supervisory (5-6) 5 20 10

§9Z 1 2 0

(1-L) 1L 29 5
Non-supervisory (5-6) 26 L6 18

(9 16 13 3

Table 61.2. Analysis of Variance for Degree of In-
formed Awareness x Occupational Level x Expected
Involvement

—— —
—— p—

Source Sum of Squares dar Mean Square Fr pb

A 506.33 2 253.16 29.57 <.0l1
B 85L.22 1 85L.22 99.79 <.0l
c 739.00 2 369.50 43.16 <.01
AXxB 210.78 2 105.39 12.31 <.05
AxC 221.53 L 55.38 6.47 <.05
BxC 56.78 2 28.39 3.32 NS
AxBxC 3k4.22 4 8.56

total 2622.86 I;-

Bartlett's test: x2 = 4,51, df = 3 for interactions, p = NS,
H, accepted.

Same results obtained when pooled interactions were used as the
error term.
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There are several points concerning the above set of tables and
their preparation which require explanation.

In all cases where multiple contingency tables of score frequencies
were constructed, and all of these involved an AxBxC factorial design,
a further set of subtables were prepared from which AxB, AxC, and BxC
second-order interactions were calculated.

With respect to the degrees of freedom employed in these analyses
of variance, all first-order interaction df's were determined by the
product of the degrees of freedom for the variables involved in the
particular interaction. Second-order interaction degrees of freedom
were determined by the product of all of the df's for the constituents.
The total degrees of freedom were formed by a summation of the degrees
of freedom associated with all of the main effects, first-order inter-
actions, and second-order interactions.

Attention in the screening process centered upon the interactions,
which in this case provided evidence of a relationship between a major
variable and secondary variables. Since cell entries were fregquencies
of obtained scores on the basis of two or three-way breaks, the main
effects, per se (A, B, or C) were merely indicative of the manner in
which scores on one of the three variables distributed themselves in
either of two or three score-categories. Significance of a main effect
as found in the analyses of variance only meant that there existed an
appreciable difference between the frequency of scores in one category
as opposed to the frequency of scores in another category for a partic-
ular variable. As a result of this interpretation given to the main

effects, they were essentially neglected from further consideration.
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This was the case when pooled interactions were used. These pooled in-
teractions were utilized only to reexamine interactions, but not main
effects.

While Appendix B provides all of the data for the screening of sec-
ondary factors as relevant to the remaining major variables, Table 62
below shows the results of these other screening procedures in terms of
F tests, It will be seen that office, communicative contacts, and ex-
pected involvement were significantly related to two of the other major
variables. None of the conditioner factors were found to be related tec
Change in Readiness for Change, however,

Table 62, Summary of Results for Screening Procedures
as applied to other Main Variables (Entries = F Values)

Main In- Realiza-
Vari- Lduca- Con~- volve- tion of Lx-
ables Tenure Age Office tion tacts Level ment pectations

Belief-

Disbelief 1.21 2,25 11,11% 2,16 5.83% 2.,8 3,12 0.37
in Commu-

nications

Change in
Readiness 0.68 1.01 1.00 2,37 3.72 2.10 0.97
for Change

Affective .
Response 0,13 1.36 0,59 3.42 0.58  0.27 26,73
to the

Computer

*Significant at .05 level
*Hsignificant at Ol level
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On the basis of the results of this pragmatic means of identifying
those secondary variables which are related to the dependent and inde-
pendent variables, adjustments were made for these latter variables.
Such adjustments took the form of partialling out the effects of rele-
vant secondary variables from the relationship between depender:t and
independent variables. This was done by using a multiple classification

analysis of covariance which is discussed in the next chapter.



CHAPTER NINE
TREATMENT AND ANALYSIS OF THE DATA

This chapter is concerned with an attempt to explore the extent to
which the independent and dependent varlables were related as specified
in the major hypotheses set forth in Chapter Five,

As the last chapter described, a screening procedure yielded four
secondary variables which were significantly related to the major vari-

ables. These were:

Main Variable Secondary Variable

Degree of Informed Awareness Communicative Contacts
Expected Involvement
Occupational Level

Belief-Disbelief in Communicative Contacts
Communications Office

Affective Response to the Expected Involvement
Computer

Because uncontrolled fluctuation in any or all of these relevant
intervening factors may have operated to directly influence the rela-
tionship between dependent and independent variables, some means was
required to either hold the effects of these secondary variables con-
stant, or to partial out their effects altogether. In this instance,
statistical control was being substituted for control which would have
been provided by a true experimental design. In the naturalistic set.:
ting within which the investigation was conducted, no steps could be

taken to obtain the kind of rigorous control thought desirable.
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The most appropriate statistical methodology available seemed to be
analysis of covariance. Since, in any one examination of a major hype-
thesis, at least two secondary variables were involved, a multiple analy-
sis of covariance was called for,

A complete discussion of the analysis of covariance, along with ex-
amples, can be found in the works of Edwards (1950) and Goulden (1939).
Unfortunately, these authors only considered designs providing both re-
plication and equal n's for subgroups. The multiple analyses of covari-
ance in this study, however, involved a design where no replication was
possible, nor were there equal n's for treatments. Because of these
complicating factors, consultation! was sought as to the best way to
proceed with such an analysis,

The results of all multiple analyses of covarliance are summarized
in this chapter, although the statistical treatment of the data itself
is found in Appendix C.

There was a total of four analyses of covariance corresponding to
the testing of each one of the major hypotheses. For every analysis,
there were at least five variables involved: the dependent and inde-
pendent variable, and three variables whose effects upon the major vari-
ables were being partialled out.

Cell entries in these analyses were scores on the dependent vari-
able and secondary variables. Treatments were subgroupings on the basis

of score-range categories for the independent variable., In those analyses

l. Statistical advice was obtained from Dr, W, D. Baten, Research
Professor, Department of Agricultural Economics, and statistician
for the Michigan Agricultural Experiment Station, Michigan State
University.
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involving Change in Readiness for Change, pretest scores on the Readi-
ness for Change scale were used in the design to adjust the "Change"
scores for variations on the initial set of Readiness for Change scores.
This had the effect of holding constant initial readiness for change so
that deviations over time in readiness for change were taken from the
same base for all subjects; i.e., respondents were "matched" on initial
Readiness for Change so that deviations reflected actual, relative dif-
ferences between subjects in their increase or decrease in acceptance
of general job-related change.

Table 63 shows the variables used in the analyses of covariance as
well as the treatments based upon independent variable measurements.
The multiple analysis of covariance, in partialling out the effects of
various secondary variables, was in effect making adjustments in the
treatment means for variations in the secondary variable-measures found

empirically related to the major variables.
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Design of Multiple Analyses of Covariance

Analysis
(Dependent Variable)

Treatments
(Independent Variable)

Variables used
for Adjustment

I Change in
Readiness
for Change

II Affective
Response

to the Computer

III Change in
Readiness
for Change

Iv Affective
Response
to the Camputer

Degree of Informed
Awareness

&7
8-11

Same as I

Belief-Disbelief
in Communications

12-15
16-26

Same as III

Expected Involvement
Communicative Contacts
Occupational Level
Initial Readiness for
Change score

Expected Involvement
Cormmunicative Contacts
Occupational Level

Communicative Contacts
Office

Initial Readiness for
Change score

Expected Involvement
Communicative Contacts
Office

Results accruing from a testing of Hypotheses I, II, III, and IV

(as stated in Chapter 5) by means of multiple analyses of covariance

are presented below in summary form.

hypothesis will be found in Appendix C.

The complete set of data for each

Table i, Summary of Results from Multiple Analyses
of Covariance used in testing Hypotheses

Hypothesis F Value Significance
I 0.88 NS
II 0.31 NS
oI 462 < .05
IV 1,06 NS
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As one can quickly see, only Hypothesis III was confirmed. The
analysis of covariance supported Hypothesis III by providing evidcnce
that Belief-Disbelief in Communicaticns was in fact related to chenges
in Readiness for Change (F = L.62, p = <.05). ZFowever, the data for
both observed and adjusted treatment means suggested that the relation-
ship may be a complex one. Those employees who disbelieved what they
thought they had been told by management obtained significantly lower
Change in Readiness for Change (RFC) scores; that is, over a period of
time they tended to become less ready to accept general change as a
part of their job. Those obtaining very high scores on the Belief-Dis-
belief scale became, over a six month period, somewhat less ready to
accept change, but not to the extent of the high disbelievers. vEmployees
who obtained intermediate scores on the "ED" scale had the highest mean
scores on the Change in Readiness for Change scale. Those employees who
both believed and disbelieved some of what they perceived as having been
told them by management remained essentially unchanged in their recep-
tiveness to change relative to both high believers and high disbelievers.
High believers did, however, obtain slightly higher Change in Readiness
for Change scores than the high disbelievers.

Whereas the analysis of covariance examined the possibility of a
relationship between belief or disbelief in company communications and
changes in one's readiness to accept change when adjustments were made
for relevant secondary variables, a straightforward analysis of variance
might throw light upon the effectiveness of the multiple analysis of co-
variance. If there 1s a difference in findings between the analyses of

covariance and variance, then it is presumed that the covariance approach
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revealed a Ypurer® estimation of the actual relationship obtaining be-
tween the independent and dependent variables. A finding of no differ-
ence would suggest that the selected secondary variables did neither
contribute to, or artificially mask, the actual relationship between
the main variables. Such an analysis was done, using four treatments
based upon "ED" scores. The results are reported in Table 65,

Table 65. Analysis of Variance for Belief-Disbelief in
Communications and Change in Readiness for Change

Source Sum of Squares af Mean Square F P

Between 372.28 3 124,09 3.94 <.01
Within 7026.73 223 31.51
Total 7399.01 226

Essentially, the same results were secured, although the obtained
difference reached a higher level of significance (p = <.0l). Figure

4 shows a graphic representation of the relationship between scores on

the two variable measures.
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Total (N=227)

e———— < Supervisors(N=,6)

——————- - Non-Supervisors
(N=181)
231

22 +
21 4
20+
19+
18+
17 +
16 4
154

Ave. Change in Readiness

for Change Scores

| | 1 |

1L9 10113 lhllé 17126
Disbelief Belief

Belief-Disbelief in Communications Score Groups
Fig. L4.. Relationship between "BED" scores and average
Change in Readiness for Change scores for total group
and subgroups.

The rather striking divergence of the supervisory subgroup from
the total and non-supervisory *profiles® is very probably a fluctuation
arising from the small n's (5, 10, 10, and 21 respectively) available
for determining the average Change in Readiness for Change scores. The
same general finding held for the total group and non-supervisory sub-
group with respect to the relationship between the two variables. Some
evidence to support the contention that the relationship was linear

came from the calculation of an eta coefficient (correlation ratio)



18]

and chi-square test of linearity.2 This test (x2 = 6,06, df =11, p =
NS, wham317- .17) suggested that the complete regression of Change in
Readiness for Change scores on Belief-Disbelief scores was in fact linear.
Tvro further steps were taken on the basis of the established re-
lationship bectween belief-disbelicf and alterations in one's readinesé
to accept changes., If scores on the "BD" scale actually predict changes
in readiness to accept change to the extent that disbelief and belief in
communications were associated with decreased readiness to accept change,
and intermediate scores were associated with essentially no change in
readiness to accept change, then "BD" scores would more likely be re-
lated to posttest "RFC" scores than to pretest "RFC" scores, Tables 66
and 67 suggest that more confidence can be placed in "BD" scores being
related to posttest "RFC" scores than to pretest "RFC" scores.

Table 66. Analysis of Variance for Belief-Disbelief in
Communications and Pretest Scores on Readiness for Change

Source Sum of Squares df Mean Square F p
Between 143.15 2 71.58 1.74 NS
Within 9237.76 22 L1.2L

Total 9380.91

2, See the formulae provided in Appendix D.
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Table 67, Analysis of Variance for Belief-Disbelief in
Communications and Posttest Scores on Readiness for Change

Source Sum of Squares daf Mean Square F 9]
Between 358.27 2 179.1L L.99 <.01
Within 8048.32 22l

Total 8L06.59 226

Below are the results of analyses of variance for both Hypotheses
I and IT,

Table 68. Analysis of Variance for Degree of Informed
Awareness and Change in Readiness for Change

Source Sum of Squares df Mean Square F P

Between 7.82 2 3.91 0.12 WS
Within 6658.11 21 3156
Total 6665.93 213

Table 69. Analysis of Variaace for Degree of Informed
Awareness and Affective Response to the Computer

Source Sum of Squares df Mean Square F )

Between 10,36 2 5.18 1,20 NS
Within 8L42.35 195 L.32

Total 852,71 197
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These results, coupled with the findings from the multiple analyses
of covariance, for Hypotheses I and II suggest strongly that the degree
to which an employee was factually informed about the impending change-
over had nothing to do with either immediate and specific response to
the computer, or with subsequent and slowly evolving alterations in
general response to change as an inherent job component. Neither of
these two kinds of response to technological change could be predicted
on the basis of scores on the Degree of Informed Awareness scale. Ap-
parently, knowledge about a change, at least in this instance, did not
condition or influence affective responses toward the change-agent it-
self, nor were differential amounts of factual knowledge held by em-
ployees about a change related to an increase or decrease in their gen-
eral readiness to accept or resist the dynamic quality of work. In the
latter instance the factual knowledge disseminated to employees was
primarily favorable and optimistic in tone. It was earlier reasoned
that those knowledgeable about the change would have been influenced in
a positive way by such information, and consequently would have become
generally more accepting and ready for change in the job. This was not
born out by the results of the study.

An analysis of variance for Hypothesis IV is presented below. The
multiple analysis of covariance had failed to support the hypothesis
that Belief-Disbelief in Communications was positively related to index

scores on Affective Response to the Computer (F = 1,06, p = >,05).
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Table 70. Analysis of Variance for Belief-Disbelief 'in
Camunications and Affective Response to the Computer

Source Sum of Squares df Mean Square F P

Between 49.la 3 16,47 L.12 <.01
Within 823.76 ggg 3.99
Total 873.17 209

The data in Table 70 appear to suggest that in a much less rigor-
ously controlled setting, from a statistical point of view, belief or
disbelief in communications about the change might be positively related
to specific response of an affective nature toward the computer. How-
ever, in comparing this result with that found in the analysis of co-
variance, the proper interpretation would seem to suggest otherwise.
When the relevant secondary variables (expected involvement, office, and
frequency of contacts with sources of information) were permitted to
fluctuate uncontrolled, they interacted with the main variables in such
fashion as to give rise to or enhance the measured estimate of relation-
ship between "BD" scores and response to the computer. In this context
it would appeér, 'then, that such intervening factors were quite impor-
tant contributors to any relationship obtained between these two main
variables,

The complete regression of Affective Response to the Computer scores
cn "ED" scores was found to be linear (7 = .08; test of linearity : x2 =
7.15, df = 10, p = NS),
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Figure 5 below provides graphic information about the relationship
between the main variables for Hypothesis IV for the total response pop-

ulation and for subgroups based upon four score-range categories on the

"BD" scale,

Total (N=210)

—— — — Supervisors (N=42)

——————— . Non-Supervisors (N=168)
o
+L
] 81—
0
§
) -
g5 T
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5
B8 6T
& B
£
® ©
b o
I | I |
1-9 10-13 14-16 17-26
Disbelief Belief

Belief-Disbelief in Communications Score Groups

Fig. 5. Relationship between "ED" scores and

average Affective Response to the Computer index
scores,;
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For the total group and non-supervisory subgroup, the relationship
between belief-disbelief and response to the computer was fairly linear,
The discrepancy shown by the supervisory subgroup was probably a function
of the instability in means arising from small group n's (4, 9, 10, and
19 respectively)., It would be incongruous, indeed, for those who were
most extreme in their disbelief of what they had been told to manifest
the strongest liking for the computer as compared to other subgroupings

on the Belief-Disbelief scale.

Intercorrelations for main variables

In order to answer the question, to what extent were the main vari-
able measures interrelated?, the following table of intercorrelations

was prepared.

Table T1. In‘l‘,erv::or:re]_a,'t.:i.ons1 between the Major Experimental Variables

Variable Belief-Disbelief Change in Affective Response
in Communications Readiness to the Computer
for Change
Degree of Informed
Awareness +,357% +,02 -.15%
Belief-Disbelief
in Communications +,03 -2

Change in Readiness
for Change +,11

1Pearson product-moment correlations
*Significant at .05 level

**significant at .01 level
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These intercorrelations were calculated on the basis of total N's

varying in size from 197 to 227. All total scale score distributions
on the variables were essentially normal.

As one can see, the table of intercorrelations presents data which
to some degree is at variance with earlier findings. For example, a
just-significant negative relationship (r = -,15, p = < ,05, N = 197)
was found between Degree of Informed Awareness and Affective Response
to the Computer. This relationship, which was in the expected direction,
had not been found in either the multiple analysis of covariance or in
the analysis of variance for these two variables, Additionally, a non-
significant Pearson r(+.03) was obtained between "BD" scores and Change
in Readiness for Change. This was in contradistinction to the findings
of both the multiple analysis of covariance and analysis of variance.

A significant r(-.21) was obtained between the "ED" scale scores and
Affective Response to the Computer. This latter relationship was in
agreement with the analysis of variance (see Table 70), but at odds with
the finding from the multiple analysis of covariance.

By way of explanation, it seems plausible that we have here what
amounts to further evidence that findings are to a large degree a func-
tion of the courseness or refinement of statistical <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>