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ABSTRACT

Within the past twenty years the field of organization theory,

in attempting to delineate the determinants of organizational perform-

ance, has placed a great deal of attention on the relationships between

organizational structure and such variables as size and technology.

In this regard there is a great deal of controversy in the empirical

literature, stemming from contradictory and inconclusive results. Some

of the more recent literature suggests that the technology-organization

performance relationship might be more appropriately assessed by focus-
p.

ing on the nature of managerial control processes, rather than on

structure, as the link between technology and performance.

This field study was performed within a large educational

organization in the United States Air Force. The sample consisted of

279 full-time staff employees, representing 70 work-groups within the

organization. The study evaluated three hypotheses: (1) that the under-

lying nature of managerial control can be represented by three indepen-

dent dimensions, i.e., the degree of personalization in exercising con-

trol, the degree of unity in control, and the degree of autonomy given

) in exercising control; (2) that within work-groups, job technology will

explain a significant amount of variance in the control process while

controlling for size; and (3) that within work-groups, more variance

in performance will be explained by the indirect effects of job tech-

nology, mediated by the nature of the control process, than by the



direct effects. The results indicate that the control process is best

represented by five dimensions, i.e., job autonomy, acceptance of

standards and rules, compatibility among standards and rules, personal-

direct control, and rule-use. Furthermore, the results point out that

several job technology characteristics are strong predictors of the

control process. The findings indicate that several control dimen-

sions are strong predictors of performance. Finally, the results did

not indicate that the indirect path between job technology and perform-

ance is superior to the direct link. Such findings suggest that

further research is warranted. Specifically, additional dimensions

of control should be assessed. It is suggested that other variables

might be investigated as possible moderators between technology and

*, performance.
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INTRODUCTION

There are three specific purposes of this research. First, I

seek to delineate the tinderlying dimensions of the nature of organiza-

tional (or managerial) control processes, defined in general terms as

the manner by which an organization ensures that its activities pro-

duce desired results. Second, I will examine and test the strength

of the relationship between technology, defined in general terms as

the nature of the work (or tasks) performed in organizations, and the

nature of the control process within subunits (e.g., department or

work-group) of similar size. Third, I will examine and test the

strength of the relationship between technology, the nature of the con-

trol process, and performance within subunits of similar size.

Within the past twenty years the field of organization theory

has focused more and more attention on various internal aspects of the

organization in an attempt to delineate the determinants of organiza-

tional performance. There has been, and still is, a great deal of

interest given, for example, to strategy and structure linkages

(Galbraith and Nathanson, 1978). Through the so-called open-systems

perspective many organization theorists addressed various linkages

other than a direct strategy-structure relationship. Among the major

areas of study has been that of the context of organizations and some

of its more critical components (e.g., environment, size, technology)

L1
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as well as the varying effects of these components on the organiza-

tion. This portion of organization theory relevant to considera-

tions of strategy, structure and organizational performance is usually

called contingency theory, the rationale for which was established by

Lawrence and Lorsch (1967). Instead of concentrating on just strategy

and structure, this school of thought has considered various dimen-

sions of the organizational context and their effects on the organiza-

tion.

In this vein, one major area of interest among organization

theorists has been the study of the manner in which technology and

structure are related and, to some extent, how technology, structure

and performance are related. Most researchers in this area of study

agree that technology is important in the operation of organizations.

However, considerable controversy still exists with respect to such

issues as how, and to what degree, technology(as opposed to size and

environment) and structure are related, and how this relationship

affects organizational behavior and performance. For the most part,

the debate has centered on technology and/or size with structure at

the organizational (or system) level of analysis. The controversy,

stemming from contradictory and inconclusive results in the empirical

literature, is partially a function of such things as differences in

the units of analysis studied and lack of agreement in operational-

izing the variables (Ford and Slocum, 1977).

Moreover, some of the more recent literature has suggested that

the technology-organization relationship may not yet be appropriately

conceptualized. For example, Bobbitt and Ford (1980) proposed that

a . . . .I .. . .. . . . . . . . = - . .
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the analytical framework of current structure-contingency models fails

to include the "decision-maker's choice" as a determinant of struc-

ture. Hall (1977) posited that organizations do not respond to tech-

nology through "absorption," suggesting that we must change our frame-

work and look more at the "processes" occurring within organizations

rather than emphasizing the effects of technology on the formal struc-

ture. Woodward (1970) offered one of the most explicit reconceptuali-

zations of the technology-organization relationship by proposing that

we spotlight the relationship between technology and the nature of

organizational control process. She implied that this approach might

illuminate the linkage between technology and organizational behavior

and/or performance. Hunt and Near (1980) offered a similar suggestion.

It is essential to note that this theoretical framework (looking at a

technology-control process-behavior linkage) is based on the premise

that structure and the process of control are not equivalent in mean-

ing (a point I will elaborate upon later). These two terms have not

always been clearly distinguished by many social theorists. For

example, March and Simon (1958) (in reviewing the work of Merton, 1940;

Selznick, 1949; and Gouldner, 1954) described the structure of the

organization as the essence of control. However, I agree with

Thompson's (1967) assertion that it is the needs for coordination

and control which result in the effects of a given technology ("core

technology") on structure.

Further, I agree with Bobbitt and Ford's (1980) assertion

that the decision maker has been excluded from the explanatory models.

A viable way of including this crucial component is by concentrating
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more on the processes exercised by decision makers to ensure that the

organization produces the desired outcomes (performance). This major

process is referred to as organizational or managerial control. More-

over, it is suggested here, much like Woodward (1970), that research

should explicitly explore the nature of organizational control pro-

cesses. Additionally, research should then examine the relationship

between organizational technology, control and performance while

accounting for the effects of size. Furthermore, it appears that

there is a great need to analyze these relationships at the subunit

level of the organization (e.g., Gerwin, 1979; Hunt and Near, 1980).

The field of organization theory has been characterized by two

distinct approaches to the area of organizational technology. Slocum

and Sims (1980) describe these as a macro- and a micro-perspective.

The macro-perspective has centered on the influence of organizational

technology (and other contextual factors) on the formal organization

structure. The micro-perspective has focused on job technology (work

characteristics) and its effects on the individual (and work-group).

Slocum and Sims (1980) argued that little effort has been given to

integrating these two perspectives. They recommended a systematic

examination of the interrelationships of technology, managerial and

self-regulating control systems, and the design of jobs. This study

includes both perspectives as it incorporates both macro and micro

dimensions of organizational technology and focuses on the process of

managerial control.

In summary, there are three purposes to this study: (1) to

delineate the dimensions of the nature of organizational control *1
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process, (2) to examine the relationship between technology and the

nature of control processes within subunits of similar size, and

(3) to examine the relationship between technology, the nature of con-

trol processes and performance within subunits of similar size.

Chapter I provides a review of the literature pertaining to the con-

cepts and variables pertinent to this research and concludes with a

description of the three research hypotheses of this study. The second

chapter presents the research methodology. Chapter III reports the

results of the research. The fourth chapter summarizes the study,

presents conclusions and discusses implications for further research.



CHAPTER I

REVIEW OF THE LITERATURE AND RESEARCH HYPOTHESES

This chapter begins with a brief description of a general

model of the organization which depicts the relationships examined in

this study. Following the general model, a review of the literature

is presented under three distinct headings. First, literature is

reviewed pertaining to technology and the debate with respect to the

relationship between technology (versus size) and structure. Second,

literature is reviewed pertaining to organizational control and the

linkage between technology, control and performance. Third, a review

of the literature most pertinent to measuring performance is pre-

sented. Following this review of the literature, the hypotheses of

this study are presented.

General Model of Organizations

Before reviewing the literature as it pertains to the specific

variables and relationships of interest in this research, I shall

describe my view of the organization in terms of a more general model.

This general model is shown in Figure 1.

This model is provided to show some of the basic components

of the organization, the contextual variables and the relationships of

6
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interest in this research; therefore, it is not intended to describe

all the complex phenomena of interest to social theorists.

I adopt the contingency (versus universalistic) perspective

in viewing the dynamics of an organization. Specifically, this theory

is based on two conclusions: (1) there is no one best way to organize,

and (2) not all the ways to organize are equally effective (Galbraith,

1977). Another general premise of this model is that although my

conceptual and analytical framework argues for the primacy of tech-

nology as an influence on components of strategy, this does NOT neces-

sarily imply absolute technological determinism. In other words, for

purposes of analytic strategy, I consider the contextual variables

to be independent variables and, ultimately, organizational perform-

ance to be the dependent variable. However, as I proceed analytically

from contextual factors through the components of managerial strategy

(e.g., structure and control processes), to desired outcomes (e.g.,

performance), the prior variable only sets increasing limits upon the

range of possible variations in the next variable. Furthermore, this

model proposes that through a feedback process, organizational out-

comes may induce new managerial strategies with respect to structure

and the control process, as well as initiate attempts to influence the

contextual factors (Perrow, 1967; Child, 1975; Montanari, 1978;

Bobbitt and Ford, 1980).

In the context of the preceding comments, I assume, on the

basis of contingency theory, that organizational performance is influ-

enced to a great extent by the fit between certain contextual factors

(i.e., size, environment, and technology) and certain components of
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strategy (i.e., the structure and control processes). This study

will specifically center on the contextual factors of technology and

size, since these appear to be the variables of greatest controversy

in the literature.

The manner by which I describe technology, (i.e., as the tasks

individuals perform upon some object in order to change that object),

is similar to Perrow's (1967) meaning. Accordingly, this definition

does not limit the focus on technology as a production system, as do

ortier studies (e.g., Woodward, 1965). Instead, it accents the work

,ne ir all parts of the organization, and specifically emphasizes

;-,;, levels of the operator and the work flow. Moreover, the manner

in which I describe organization control, (i.e., as the setting of

objectives and procedures as well as the monitoring and evaluation

of behavior), permits me to examine control as a process (how the

organization controls) rather than limit the focus to merely what is

controlled, (i.e., output or behavior as exemplified in the work of

Ouchi and Maguire, 1975; Ouchi, 1977).

Technology and the Technology/
Size-Structure Debate

The study of technology can be traced back at least as far

as the period of scientific management where Frederick W. Taylor

related technology to productivity in order to improve the tech-

niques of task accomplishment. In later years, particularly during

the period of the human relations school, emphasis was placed on the

social structure in the organization and its relationship to the
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performance of individuals and groups, and attention to technology

was minimal (Scott and Mitchell, 1976; Kast and Rosenzweig, 1979).

During the 1950s there was a reawakened interest in tech-

nology in the study of organizations with the appearance of socio-

technical theory (Trist and Bamforth, 1951). This framework high-

lighted the relationship between the technical system used to perform

the tasks and the social system, by pointing out the disruptive

effects of technological changes on the social structure. The works

of Walker and Guest (1952) and Thompson and Bates (1957) also contri-

buted to this revived interest in the relationship between technology

and structure. The former study related technology to job satisfac-

tion and to social interaction, while the latter showed that the type

of technology which is suitable to certain goals sets limits on both

structure and various organizational processes.

In the 1960s, Burns and Stalker (1961) suggested that an impor-

tant component of environmental uncertainty was technical innovation

(technological change), and that different rates of innovation pro-

duced different kinds of structures (termed "organic" and '"echanis-

tic"). Similar findings were provided by Lawrence and Lorsch (1967).

The work of Joan Woodward and a team of researchers (reported

in Woodward, 1965) stimulated many studies and much of the controversy

concerned with the relations between technology and structure that have

emerged in the past fifteen years. Her research introduced the arsu-

ment of a "technological imperative." The basic argument posited that

differences in structure are related to technological complexity,

measured on a scale with three major types of technology (unit or
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small batch, mass or large batch, and continuous process). In general,

organizations with the two extreme types of "complexity" (unit and pro-

cess) had "organic" structures while those with moderate complexity

(large batch) had more "mechanistic" structures. Furthermore, within

each technological category, organizations which most nearly conformed

to the median scores for structure were financially more successful

than organizations below and above the median. From this finding she

concluded that success (economic performance) depends on the fit of

an organization's structure for a particular "operation" (or produc-

tion) technology.

Subsequent research by Harvey (1968), Zwerman (1970),

Khandwalla (1974) and Blau, et al. (1976) provided support for Wood-

ward's general conclusions. However, even among these supporting

works, we find differences in the operational definitions and mea-

sures of both technology and structure. For example, Harvey (1968)

claimed that Woodward's scale measured the degree of specificity or

routineness (versus complexity) of technology, where specificity was

inversely related to the number of major product changes.

Khandwalla (1974) added greater specificity to these conclusions by

taking into account the fact that firms may employ multiple technolo-

gies. Nevertheless, Woodward's work gave rise to more studies which

also considered technology to be an important variable, many of which

also measured technology in terms of the complexity of the entire pro-

duction system (e.g., Meissner, 1969; Fullan, 1970; Zwerman, 1970;

and Grimes and Klein, 1973).
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Following the initial work of Woodward, there were numerous

studies which used quite different measures of technology and methods

of data collection and which questioned the importance of technology.

The most prominent of these studies was the effort of the so-called

Aston Group. Specifically, the work of Hickson, et al. (1969) stimu-

lated a change in the research focus, from one of describing a direct

relationship between technology and structure to one of considering

the effects of other variables. Hickson, et al. (1969) developed a

classification of technology based upon two concepts. First, they

concentrated upon production continuity and classified the "complexity"

of operations technology by using a modified version of Woodward's

(1965) scale. Second, they focused upon a variable called "work flow

integration." This variable consisted of five subscales measuring

such elements as the degree of automation, work flow rigidity, the

interdependence of different segments of the work flow, and the spe-

cificity of evaluations of operations. Their measures of technology

and structure reflected executives' perceptions in their organizations.

Hickson, et al. (1969) concluded that whereas technology may affect

structure in small organizations (such as Woodward's, (1965) sample

firms, which were much smaller), size is the major determinant of

structure. The scales developed by the Aston Group to measure tech-

nology do not appear to be totally dependent on a classification based

on the dominant production process (Jackson and Morgan, 1978). How-

ever, their measures of "work flow" characteristics could not easily

differentiate among the technologies of many types of organizations,

e.g., service organizations (Hickson, et al., 1969; Lynch, 1972).
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The Aston studies prompted various other studies to evaluate

the controversy of size versus technology in affecting structure.

Child (1972b) replicated the Aston group's investigation on a more

heterogeneous sample. Based on the results of this study, as well as

the work of Child and Mansfield (1972), it was concluded that size is

more strongly related to overall aspects of structure, while tech-

nology is more strongly associated with configuration variables (i.e.,

functional specialization and centralization). It was concluded

that technology has its strongest ties to structure in smaller firms.

Child and Mansfield (1972) concluded that the two approaches (i.e.,

size and technology) were not so much in conflict but rather that

researchers had been studying different facets of the organization.

Child (1972b) proposed that differences in the results of the research

pertaining to technology, size and structure may be partially attri-

buted to differences in definitions and in the unit of analysis.

Finally, Child and Mansfield (1972) suggested that technology is multi-

dimensional, a conclusion drawn also by Mohr (1971). This conclusion

is based on their findings that the individual subscales of work flow

integration (the Aston technology measure) were not in all cases

associated with each dimension of structure.

Inconsistent findings continued with later studies. For

example, Child (1973) established that work flow integration was not

related to centralization or to formalization but was related to func-

tional specialization and standardization. Meanwhile, Payne and

Mansfield (1973) found that work flow integration was related to

formalization as well as being related to functional specialization.
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Aldrich (1972), in re-examining the Aston group data, questioned the

Aston group's rejection of technology as a crucial variable.

Thus far in the discussion, we have reviewed the research

efforts of Woodward and supporters of the technology-structure argu-

ment, and those of the Aston group and supporters of the size-structure

argument. The studies cited do not unanimously call for a one-to-one

determinative association between structure, and either size or tech-

nology. However, given the controversies and inconsistencies in find-

ings among these researchers, it might be useful to briefly point out

what they share in common and, thereby, help identify where they might

be deficient.

First, most of these studies have focused primarily on opera-

tions or production technology, i.e., on the methods used in produc-

tion. Few of these studies stressed materials technology, i.e., the

characteristics of the materials used in the work flow such as their

uniformity and stability. None of these studies centered on knowledge

technology, i.e., the characteristics of the knowledge used in the work

flow such as the predictability and variability encountered in the work

(Perrow, 1967).

Second, m.,t of these studies have restricted themselves to

one measure of technology, yet some have suggested the multidimensional-

ity of technology (e.g., Child and Mansfield, 1972). Third, most of

these studies have accentuated the technology-structure relationship

at the system level of the organization and, for the most part,

gathered their data from the senior management/executive personnel in

the organizations. As is amply demonstrated by the work of the Aston
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group (Pugh, et al., 1968; Hickson, et al., 1969; Pugh, et al., 1969),

both technology and structure are complex and multidimensional vari-

ables at this level, yet we find the researchers each selected differ-

ent dimensions or subdimensions to represent each of these variables

(Stanfild, 1976; Reimann, 1980). Also, it is extremely difficult to

take into account the possible existence of multiple technologies in

a firm when the focus is at the system level. Furthermore, one must

question the logic of conceptualizing, and then measuring, technology

in terms of the "work flow," while trying to establish relationships

with structure measured at the system level. For these reasons alone,

it should not be surprising that there is a considerable variation in

* results between studies.

Fourth, these studies do not provide the framework for study-

ing technology in a non-industrial setting; that is, their opera-

tional definitions of technology cannot be easily applied to (for

example) service organizations (Lynch, 1972). Perhaps greater empha-

sis should be placed on operationalizin4 technology in terms of the

"tasks" performed in organizations at Ohe operator and work flow

levels as suggested by Hunt (1976). In this regard, the work of

Comstock and Scott (1977) suggests that technology and structure may

Ie more significantly associated at the subunit level rather than at

the system level.

Finally,. the emphasis on structure has ignored the crucial

element of managerial choice, as expressed in various works (e.g.,

Child, 1972a; Child, 1974; Child, 1975; Montanar, 1978; Bobbitt and

Ford, 1980). Specifically, the major common elements of structure



16

that have been considered are the extent of differentiation (or com-

plexity), administrative intensity, formalization, and centralization

(Ford and Slocum, 1977). With the possible exception of formalization

(and to some extent centralization), most researchers have defined

structure in such a way that the analysis has been heavily dependent

on structural configuration (or organizational form). Very little, if

any, attention has been given to the strategic processes, which are to

some extent related to structural configuration and which are ulti-

mately determined by managerial choice, e.g., the process of control.

The succeeding paragraphs will review the literature of yet

another framework of technology in organizations--the framework which

is adopted in this study. As this framework is presented, specific

attention will be placed on treating most of the problems identified

above.

As previously discussed, one of the major limitations of most

of the studies reviewed above is that their theoretical framework

restricted the focus to "operations technology" and to technology at

the systems level. This has seriously limited our ability to evaluate

different technologies within organizations and 'o assess the tech-

nologies of many different types of organizations. Perrow (1967) has

provided a conceptual framework which is sufficiently broad and does

permit multiple technologies to be studied. His work considers tech-

nology to be the defining characteristic (the independent variable)

of organizations. Specifically, organizations are seen primarily as

systems for getting work done; technology is seen as the work done
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in organizations; structure is viewed as the arrangements among peole

for getting work done (Perrow), 1967).

By technology, Perrow (1967:195) means:

. . .the actions that an individual performs upon an object,
with or without the aid of tools or mechanical devices, in order
to make some change in that object. The object, or "raw material,"
may be a living being, human or otherwise, a symbol or an inani-
mate object.

Another way Perrow has described his meaning of technology is as a set

of "programs and strategies" to be put into effect when new "stimuli"

appear in order to change raw materials into goods or services

(Magnusen, 1970; Lynch, 1972). Essentially, Perrow's meaning of tech-

nology is a "cognitive" one, i.e., he was not referring to the essence

or nature of the raw material, only to the "way the organization" (or

organizational members) "perceives it" (Perrow, 1967). According to

Perrow there are two dimensions to this cognitive technology: (1) the

"number of exceptional cases" encountered in the work (refers to the

perceived nature of the raw mater .als), and (2) the degree to which

the "search" behaviors (undertaken by individuals when exceptional

cases appear) are capable of being analyzed (Perrow, 1967). Perrow

made the individual task the basic ingredient of organizational tech-

nology (Lynch, 1972), thereby permitting an evaluation of technology

at the individual and subunit levels.

Although Perrow's conceptualization makes it necessary to

question the worker, he avoided the necessity of inferring a reality

from a response by basing his definition on the worker's perception.

Furthermore, his theoretical framework made possible the analysis of
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work in many different settings, i.e., not just industrial settings

(e.g., Hage and Aiken, 1969; Lynch, 1972).

In succinct form, Perrow (1967) posited two general relation-

ships with respect to technology and organization structure. First,

he maintained that routine technology is characterized by few excep-

tions and an "analyzable search" and, since organizations attempt to

maximize the fit between technology and structure, a "bureaucratic"

structure is most effective in this situation. Second, Perrow claimed

that non-routine technology is characterized by many exceptions and an

"unanalyzable search," and a more "organic" structure is most effective

in this setting. Perrow (1970b) and Magnusen (1970) found support

for these hypotheses in a later study. However, Perrow could not

easily operationalize his four-cell technology classification scheme.

Hage and Aiken (1969) based their study on Perrow's theory,

but defined technology as overall routineness in the work, using a

five-item scale to measure overall technology. They found a signifi-

cant association between routineness and both formalization and par-

ticipation in decision making. Dewar, et al. (1980) examined the task

routineness scale used by Aiken and Hage (1968) and Hage and Aiken

(1969). While the scale was found to be reliable and valid, it was

limited to indicating only perceived variability and not the per-

ceived analyzability of technology.

Lynch (1972) developed a seven-item measure of the technologi-

cal variability of tasks, based upon Perrow's theory, with which she

was able to successfully discriminate among the technologies of

library departments. Although Lynch's (1974) technology measure
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provided a means of assessing task variability, she did not examine

its relationship with structure.

Hrebiniak (1974) conceptualized technology as multidimensional.

His six-item scale measured: (1) task predictability with Bell's (1965)

items, (2) task interdependence with one of Mohr's (1971) items, and

(3) task manageability with three of Mohr's (1971) questions.

Hrebiniak found a significant relationship between technology and

structure at the work-group level. However, it should be noted that

Bell (1965, 1967), Mohr (1971) and Hrebiniak (1974) all included job

discretion as part of their measure of technology, which appears to

potentially confound the relationship between the structure and tech-

nology variables (Hunt and Near, 1980).

Van de Ven and Delbecq (1974) performed a more direct test of

Perrow's (1967) theories, as they developed a contingent model of work-

unit structure (modifying the matrix model of Grimes, et al., 1972).

Their two dimensions of technology were task variability (based upon

the number of exceptional cases encountered as in Perrow, 1967 and Rage

and Aiken, 1969) and task difficulty (following Perrow's 1967 dimen-

sion of analyzability in the search process). Van de Ven and Delbecq

(1974) found, from a sample of 120 subunits in a large employment

security agency, support for a positive relationship between task

difficulty and expertise. They also identified a direct influence by

task variability., as well as interactive effects of both technology

dimensions, on structure (measured in terms of the extent the specific

"mode of operating" within a system was "systematized, discretionary

of developmental"). They indicated that future research must evaluate
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the effectiveness of work-units "structured in a certain manner given

the kind of work they are undertaking."

The preceding works have provided a broad conceptual framework

of technology (as opposed to frameworks which concentrate primarily

on operations technology). In addition, they have indicated that tech-

nology is multidimensional, composed of certain task characteristics

(i.e., predictability, variability, difficulty and interdependence).

It has been shown that the subunit level (versus the system level)

may prove to be the unit of analysis where we can best identify the

relationship between technology and structure (e.g., Comstock and

Scott). Hunt (1976) and Gerwin (1979) have provided some theoretical

discussion concerning this issue. Furthermore, the need to evaluate

the linkages between technology, structure and performance has been

pointed out (Van de Ven and Delbecq, 1974). Finally, there is support-

ing evidence that we can successfully differentiate work-groups' tasks

(technology) by measuring it in terms of Perrow's "cognitive" framework

(i.e., by individuals' perceptions of their work). Hunt (1976) and

Hunt and Near (1980) have provided a strong argument for focusing

research attention on the cognitive processes, at the operator and

work flow levels, in their discussion of "modeling." One of the pri-

mary postulates in this argument is that the key to the technology-

organization connection may be the "cognitive burdens" imposed by

tasks on the processes of organization planning and control, rather

than by technology's effects on structure. This point will be devel-

oped in the following section, pertaining to organizational control

processes and the linkage between technology and performance.

L
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Appendix A identifies the major conceptual and empirical works

on technology published since 1957. With respect to some of the major

conceptual works, it summarizes several of the primary issues pre-

sented by the author(s). In addition, for the empirical works, it

provides a description of the author's theoretical and operational

definitions of technology, the type of organization studied and the

level of analysis.

Organizational Control Processes and the Linkage

Between Technology and Performance

Organizational control is possibly the most fundamental, yet

least understood, of management activities. In a review of control

theory literature, Giglioni and Bedeian (1974:292) suggested how con-

trol has been misunderstood in the following statement:

Its (control) managerial role has often been mistakenly con-
sidered to be synonymous with financial control. In such a frame
of reference, it has frequently been regarded as the sole domain
of the accountant or comptroller and, in turn, completely equated
with such techniques as budgets and financial ratios.

Moreover, even in the literature which recognizes control to

be a primary managerial role beyond the strict financial meaning,

structure and control have not always been clearly distinguished

(Ouchi, 1977). In spite of these problems, there is a significant

amount of literature which concerns the issues of organizational con-

trol in the framework of the present study (namely, how is it defined

and what is its underlying nature, and what effects does the nature

of control have on the organization?).

Many of the pioneer writers of management theory identified

control as a specific function of management, but one which centered
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primarily on the activity of "directing." Church (1914) considered

control to be that function which coordinates all of the other func-

tions of management and which supervises work. Diemer (1915)

considered control to be the methods by which the executives carry out

their authority to regulate the organization's affairs in accordance

with organizational policies. Fayol (1949), identifying control as

one of the five functions of management, considered it to mean the

verification that everything conforms with the adopted plan and issued

instructions.

The theorists following the early pioneers identified control

as a process and suggested that planning was, in fact, an element of

control. Davis (1940) identified control as the instruction and guide-

ance of the organization as well as the direction and regulation of its

activities. He specified routine planning as one of the eight sub-

functions of control. Holden, et al. (1941) defined control as a pro-

cess which included three elements: the setting of objectives, plan-

ning the implementation, and appraisal.

Modern theories of organization recognize that organization

implies control; by characterizing an organization in terms of its

pattern of control, we describe an essential and universal aspect of

organization, which every member and group within it must face, and

to which he must adjust. For example, Tannenbaum (1968) referred to

control as any process in which a person, group of persons or organi-

zation determines (intentionally affects) the behavior of another

person, group or organization. This description provides a general
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definition which highlights one aspect of control, i.e., the direc-

tion of activities (Giglioni and Bedeian, 1974).

Various authors seem to have interpreted control as being

equivalent to structure. For example, in the review of the technology

literature presented earlier, it was pointed out that the most com-

monly used components of structure are differentiation or complexity,

standardization, formalization and centralization (Ford and Slocum,

1977). With the possible exception of formalization (usually meaning

the extent of rule usage), these components refer more to the form

or configuration of the organization, and not to any managerial pro-

cess. The authors, stressing these components of structure in relation

to performance, presume that it is the structure which is "controlling."

It should be noted that a basic premise being made in the present

study is that the structure can often inhibit various managerial pro-

cesses such as communication, decision making and even control. In

this respect, structure and the process of control are not absolutely

independent of one another; however, neither is structure equivalent

to the process of control. Furthermore, as pointed out earlier, I

agree with Thompson's (1967) and Woodward's (1970) assertions that tech-

nology influences structure, but that it is the processes of control

and coordination which accompany the technology that have a direct

effect on structure. In other words, structure and control may be

associated, but structure does not "control" nor does it mean "control:'

One of the first attempts to operationalize control is found

in the works of Tannenbaum (1968, 1974) in his so-called control graph

theory. Tannenbaum's control graph is a method for measuring the
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degree of hierarchy in the organization and describes the exercise of

power primarily at the system level. Tannenbaum's framework, however,

does not explicitly treat control at the subunit level, nor does it

examine any relationship between control and such variables as size

and technology. In the research presented in Tannenbaum (1968), some

insight has been given with respect to the consequences of control on

performance and effectiveness. For example, Yuchtman (in Tannenbaum,

1968:127) states: ". . although control may be both a cause and an

effect of performance, we feel reasonably confident that in these

organizations it is at least a cause."

Another conceptualization of control which warrants an examina-

tion is one which views control as an evaluation process. Ouchi and

Maguire (1975) and Ouchi (1977) defined control as an evaluation pro-

cess which is based on the monitoring and evaluation of behavior or

of outputs. These authors specifically distinguish this definition

of control from that of structure by asserting that structure con-

sists of the familiar variables of centralization, and vertical and

horizontal differentiation. Within their definition of control as an

evaluation process, Ouchi and Maguire (1975) described the nature of

control in terms of two "modes," behavior and output control.

Behavior control is an evaluation process based on "personal surveil-

lance" of an individual's work behavior. Output control is an evalua-

tion process based on measurement of an individual's output. In their

research, Ouchi and Maguire (1975) and Ouchi (1977) established that

the variance in these control modes can be explained by task charac-

teristics at the individual level of analysis, and by environmental
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structural characteristics at the organizational leve. of analysis.

However, they claimed that control is not an attribute of structure.

Neither study investigated the potential effects of these two modes

of control on performance. In a similar fashion, Dornbusch and Scott

(1975:341) identified control as being distinct from structure and

conceptualize control as an evaluation process in their statement:

"Control over performers by evaluation of their performances on a

task denotes the extent to which evaluations affect the direction and

level of effort by performers on a task."

Woodward (1970) likewise included performance evaluation in

her conceptualization of control. However, she also included some

additional "prerequisite" elements which are worth examination. Spe-

cifically, Woodward's (1970) work referred to managerial control as

"ensuring activities produce the desired results." Control, per se,

is limited to the monitoring and evaluation of work. However, the pro-

cess of control includes certain prerequisite elements, i.e., planning

and setting standards. In Woodward (1970), the elements of "planning"

and "setting standards" related specifically to setting the standards

of work performance and defining the rules and procedures to be fol-

lowed in guiding the accomplishment of the work. The inclusion of

the elements of setting standards and planning under a conceptualiza-

tion of control is not incongruent with the theories presented by

various authors who claim a strong interdependence between planning

and control (e.g., Thompson, 1967; Kast and Rosenzweig, 1969). In

the present research study, Woodward's conceptualization of control,

as just described, is adopted.

f~~ ~
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Within this conceptual framework, Woodward (1970) suggested

that the nature of the control process can be depicted by two dimen-

sions, labelled: (1) personal-mechanical, and (2) unitary-fragmented.

The first dimension indicates the degree to which goals and work flow

depend on individual (or personal) influence versus mechanical (or

impersonal) influence. It appears from her work that this dimension

is composed of such variables as the directness of control (or super-

vision in work), the extent of emphasis on rules guiding the work,

and the extent of worker autonomy. It is suggested here that the

"directness of control" and the "emphasis on rules" variables pertain

to a single dimension which might be more appropriately labelled "the

degree of personalization in exercising control." The third variable,

extent of autonomy, would appear to be a separate dimension labelled

"the degree of autonomy in exercising control."

Woodward's (1970) second dimension, i.e., unitary-fragmented,

refers to the extent to which a well-integrated control system exists

as opposed to a control system having multiple standards which may be

inconsistent. Her work indicates that this dimension is composed of

such variables as the quantity of standards to be attained, the com-

patibility between the standards and between the rules guiding the

work, and the acceptance of both the standards and rules. This latter

variable is also suggested by McMahon and Perritt (1971, 1973) in what

they call "concordance" or the degree of agreement over the control

structure. It is recommended here that a more appropriate label for

Woodward's second dimension would be "the degree of unity in exer-

cising control."
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In the preceding context, control affects the behavior of

organizational members and ultimately organizational performance.

Let us briefly examine some of the theories linking control and per-

formance. In terms of organizational control and the human element,

Simon (1976) indicated that control is an implicit aspect of adminis-

tration, which is essential in order to insure correct decision

making as well as insuring effective action. Simon's theory recog-

nizes that the organization takes some decisional autonomy from the

individual, but the function of organizational control is not to cor-

rect "wrong decisions"; rather, it is to correct "bad decision making."

In essence, Simon has made a distinction between control as a restric-

tion of freedom, and control as a means to provide for even greater

"rationality" and "efficiency."

The works of many other researchers also suggested that con-

trol is directly linked with such things as organizational climate,

individual and group behavior, and performance. Biddle and Hutton

(1976) advised that change, brought about by technology, influences

the organizational climate as it poses a challenge (or perceived

threat) to the "living space" that individuals and groups maintain

for themselves in a work setting. This research gave added support

to the "socio-technical" theories developed by the research of such

authors as Trist and Bamforth (1951).

In Trist and Bamforth's conceptual framework, emphasis was

placed on the primary work-group job design and the extent to which it

fostered participation and self-realization through work. Trist and

Bamforth (1951) argued that in order to optimize the technological
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interface with organization, responsible "autonomy" must be restored

to the primary work-groups as well as greater flexibility in the pace

of work. They suggested that the superiority of the "composite"

(versus "conventional") coal-getting system is that it better provides

for the personal requirements of the miners and permits for more

mutually supportive relations. This same concept (i.e., supportive

relationship) is elaborated upon by Likert (1961).

Likert's principle of supportive relationships described the

importance of how each subordinate perceives the contribution of his/

her organizational experience (e.g., in terms of values, goals, expec-

tations) or his/her sense of personal worth. Likert (1961) suggested

that an essential prerequisite in one's experience is the capacity to

exert upward influence (i.e., control) in order to facilitate the

interactions which are essential to successful performance.

In addition to these preceding works, the association between

certain aspects of control and human behavior, organizational climate,

and performance are treated within such theoretical frameworks as

social exchange theory, equity theory, reactance theory, and theories

of operant conditioning (e.g., see Blau, 1964; Brehm, 1972; Davis and

Cherns, 1975; Ouchi, 1978; Organ, 1974, 1977; Skinner, 1971; Susman,

1976).

Although the above examples demonstrate that a great deal of

research and theory has been developed relating control to perform-

ance, we still lack a clear understanding of the relationship between

characteristics of the work (technology) and the behavior of the

workers as well as their performance. In addressing this question,
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Woodward (1970) said that it is the nature of the control system (con-

trol referring to the task of ensuring that activities are producing

desired results) which "links" technology to behavior (and performance).

Woodward's (1970) new typology emerged from the premise that technology

(the nature of tasks) can facilitate or can constrain individual

behavior by its effects on the nature of control. Woodward (1970) pro-

posed that the nature of the process of control is influenced by tech-

nological routineness, and that performance is influenced by the associ-

ation (link) between technology and the control process. This frame-

work, a technology-control process-performance linkage, is the one to

be explicitly examined in this study in an effort to explain the

"technology-organizational performance" relationship yet to be clari-

fied by the research focusing on the context-structure connection.

Hunt (1976) provided a more precise theoretical explanation of

how technology influences performance. He conjectured that the indi-

vidual's task (at the operator level) is related to the technology

required to complete it and that the organization's task (at the work

flow level) is related to the technology essential for effective per-

formance. Furthermore, since the work flow is, in essence, a matter

of linking activities, i.e., integrating discrete tasks into a

"purposively-oriented" system (Hunt, 1976; Jelinek, 1977; Gerwin,

1979), the ultimate performance of subunits is determined by the sys-

tem which regulates and revises the work flow. This system (or pro-

cess) which regulates and revises (i.e., establishes the standards,

the rules and the procedures, monitors and evaluates) is the system

-U

i
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or process of organizational control. Performance is, therefore,

influenced by the fit between the nature of the tasks performed and

the nature of the control process essential to integrating tasks.

Ouchi (1977) also inferred that a focus on organizational con-

trol may be the "real" locus of the technology-organization relation-

ship. Comstock and Scott (1977) theorized that the relationship

might be more appropriately described at the individual and subunit

levels of analysis. In this study the focus is at the subunit (work-

group) level of analysis.

In summary, based on the concepts developed by various

authors, it is argued that organizational control refers to the process

of ensuring activities produce desired results (Woodward, 1970; Ouchi,

1977; Dornbusch and Scott, 1977). Specifically, this process of con-

trol includes the setting of the standards of work performance, the

rules and procedures to be followed in performing the work, and the

monitoring and evaluation of work. There is a need to empirically

delimit the underlying dimensions of the nature of the control pro-

cess. Some of the major variables which have been described as those

which constitute the nature of control are: the directness of control

(or of supervision), the emphasis on rules which guide the work,

worker autonomy, the quantity of standards of work performance, the

compatibility between standards and between rules, and the acceptance

of both the standards and the rules. Therefore, we need to determine

how these variables are associated, in delineating the nature of

organizational control processes.
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A second issue concerns the need to examine the argument that

the key to the technology-organization connection is that of a link

between the nature of the tasks (based on the framework developed in

the previous literature review section), and the nature of organiza-

tional control processes. A third issue is the need to examine the

link between technology (the nature of the tasks), and the nature of

organizational control processes and performance.

Performance

Before describing the specific hypotheses of this study it is

helpful to review literature pertinent to the conceptualization and

operationalization of performance. The literature which considers

performance (effectiveness) in the framework of a technology-

organization connection generally focuses on the organization as the

unit of analysis. Among these studies, economic or financial measures

of performance are most frequently used. Such measures provide

limited use when the evaluation concerns service-type organizations,

and/or where the investigation focuses upon comparisons between organi-

zations or subunits which are diversified in terms of such aspects as

purpose or function.

In general, the organizational effectiveness literature has

been described as being noncumulative in nature (e.g., Mott, 1972;

Steers, 1977; and Goodman, et al., 1979). A variety of reasons for

this have been put forth, including problems in defining and identi-

fying the domain of performance, and general disagreement in describing

the nature of organizations (i.e., the differences between the goal-
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optimization, systems and behavioral perspectives). For these reasons,

research strategies have varied, resulting in the lack of a coherent,

consistent conceptualization of performance (or effectiveness).

In searching for a rational approach to evaluating performance,

certain objectives were established for this study. First, the

approach to evaluating performance must not be so broad in focus to

preclude specifying the domain of performance. Second, the approach

cannot be so narrow we would not be able to apply it in comparing

heterogeneous units. Third, the approach to evaluating performance

must be compatible with our model of the organization (or subunits)

and how organizations function; i.e., it must be congruent with an

open-systems perspective. With respect to this latter point, the

open-system approach views the organization-environment relationship

as a crucial element. The organization's (and subunit's) processes

cannot merely center on direct productivity at the expense of such

dimensions as adaptability (and innovation), flexibility, and an

ability to anticipate problems and changes.

Several sources (e.g., Steers, 1979; Goodman and Pennings,

1979) provide rather comprehensive reviews and analyses of the organi-

zational effectiveness literature. Although various theorists recom-

mend tailoring concepts of effectiveness to each type of organiza-

tion, there is ample justification to argue for the need to search

for criteria of effectiveness appropriate across organizational-types

and settings. There are many well-recognized studies which, on the

surface, appear to have widely divergent definitions of effectiveness,

yet which share several critical criteria of effectiveness. For
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example, the criteria of adaptiveness, innovation, flexibility, suc-

cessful utilization of resources and productivity were utilized in

part by Georgopoulous and Tannenbaum (1957), Bennis (1962), Yuchtman

and Seashore (1967), Friedlander and Pickle (1968), Price (1968),

Mahoney and Weitzel (1969), Schein (1970), Duncan (1973), Mott (1972),

Campbell (1973), Webb (1974), and Campbell, et al. (1974). The unit

of analysis across these studies varied as well as the type and size

of the unit under analysis. One of these studies, Mott (1972),

developed an operational definition of effectiveness (or performance)

which is very compatible with this study's objectives.

Mott (1972) described effectiveness as "the ability of an

organization to mobilize its centers of power for action--production

and adaptation." The major underlying dimensions of effectiveness

operationalized by Mott included: productivity, adaptability and

flexibility. Productivity consists of quantity, quality and effi-

ciency components. Adaptability and flexibility include the ability

to anticipate problems and changes, keep up to date, and adjust

promptly to changes. These dimensions or criteria of effectiveness

were viewed by Mott (1972) and others as applicable across organiza-

tional units. Moreover, they are dimensions which are critical to

subunits within organizations. For these reasons Mott's (1972) con-

ceptualization of performance is adopted in this study.

Research Hypotheses

By way of introducing the research hypotheses, I refer again

to the previously stated purposes of this study. First, I seek to
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delineate the underlying dimensions of the nature of organizational

control processes, defined in general terms as the process of ensuring

that activities produce desired results. According to Woodward (1970)

this process refers to: (I) certain prerequisite activities, i.e.,

the setting of standards of work performance, the setting of rules

and procedures; and (2) the act of monitoring and evaluating work.

Furthermore, the literature identifies some major variables which con-

stitute the nature of control. These are: the directness of super-

vision, emphasis on rules, autonomy, quantity of standards, the com-

patibility between standards and between rules, and the acceptance

of standards. Woodward (1970) suggested that two dimensions delineate

the nature of the control process, "personal-mechanical" and "unitary-

fragmented." In addition to these two (which are relabelled here),

I proposed earlier that a third dimension may be represented--degree

of autonomy. To date, no empirical delineation of the dimensions of

the nature of control has been accomplished. Therefore, using the

variables described by Woodward (1970), the following hypothesis

is presented:

H The nature of organizational control processes

can be functionally comprised of three indepen-

dent dimensions: the degree of personalization

in exercising control (ranging from personal

to. impersonal), the degree of unity in exer-

cising control (ranging from united to dis-

united), and the degree of autonomy given in

exercising control (ranging from low to high).

I ~. I ---- M-M--4-
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The second purpose is to examine and test the strength of

the relationship between technology and the nature of organizational

control processes. The literature pertaining to a technology (versus

size) structure connection has provided inconsistent findings. Addi-

tionally, some authors (e.g., Hunt and Near, 1980) claimed that the

technology-organization relationship might still be inappropriately

conceptualized, suggesting the focus should be placed on a technology-

control connection. Furthermore, the technology framework described

in the works of such authors as Perrow (1967), Hunt (1976), Comstock

and Scott (1977), and Hunt and Near (1980) intimate that the key to

the technology-organization connection may be one resulting from the

"cognitive burdens" imposed by "tasks" on the process of planning and

control. This "cognitive" interpretation of technology focuses on

various aspects of the tasks as perceived by the worker, i.e., task

variability, predictability, difficulty and interdependence (all of

which indicate the routineness of tasks). In this same context,

Woodward (1970) suggested that the nature of the control process is

influenced by technological routineness. However, to date, no

empirical investigation of this conceptualization has been made.

Finally, the literature encourages emphasis on technology and control

at the operator and/or subunit levels. In this context, the following

hypothesis is presented:

H 2: Within organizational subunits of similar size,

technology will explain a significant amount of

the variance in the nature of the control pro-

cess.
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The third purpose is to examine and test the strength of the

relationship between technology, the nature of the control process,

and performance. Based upon some of the same literature identified

in the preceding paragraphs (e.g., Woodward, 1970; Hunt and Near,

1980), it is suggested that performance is influenced by the relation-

ship between technology (the nature of the tasks) and the nature of

the control process rather than by technology directly. Once again,

the influence might best be depicted at the level of the operator and/

or the work flow. Therefore, the following hypothesis is presented:

H 3 Within organizational subunits of similar size,

more variance in performance will be explained

by the indirect effects of technology, mediated

by the nature of the control process, than by

the direct effects of technology.



CHAPTER II

RESEARCH METHODOLOGY

General Design

Unlike some previous comparative theories which centered on

the relationships between certain contextual variables and intra-

organizational variables at the system level, the framework of this

study emphasizes the tasks done throughout an organization and the

manner by which the organization ensures that the activities at the

subunit level are producing desired results. The variables of pri-

mary interest are job technology and the managerial control process,

although there is also concern for controlling the effects of size

and, to some extent, the environment (the other major contextual vari-

ables). Toward this end, this study shall concentrate on subunits

(work-groups) from a single organization, where environmental differ-

ences among work-groups are assumed to be minimal. The nature of the

data gathered is cross-sectional; a questionnaire method was used to

measure the variables of interest. The major methods of data analysis

employed are factor analysis and multiple regression analysis.

Sample

The data for this research were collected from full-time staff

employees (excluding supervisors) of the 70 work-groups within one

37
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large educational organization in the United States Air Force. This

organization is responsible for providing undergraduate and graduate

level education, professional continuing education, specialized

training, research and consulting for the U.S. Air Force. The areas

of education include scientific, technological, managerial, medical

and other fields. The organization has existed for over 60 years.

One of. the major reasons for selecting this organization was

that it is a service-type (i.e., educational) organization. To date,

very little empirical emphasis in the area of organizational technol-

ogy has been given to service-type organizations. Another important

reason for selecting this organization was that it has an adequate

number of work-groups for this research and they vary in size from

one to 25 full-time staff employees. Furthermore, the work-groups all

appeared to be operating within a similar organizational environment,

in terms of such aspects as environmental uncertainty and complexity.

Finally, the work-groups provide a variety of distinct services to

the organization as a whole. In so doing, the researcher determined

a priori that the "technologies" across the 70 work-groups varied sig-

nificantly; this variance in technology was an important requirement

for testing the hypotheses.

The 70 work-groups within the organization range in size

from one to 25 full-time staff employees. Over 20 of these work-

groups consist mainly of faculty members, directly providing the edu-

cational, research, and consulting services. The remainder of the

work-groups primarily provide the support services typical of many

higher educational institutions. These services include: research,
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development and consulting support; admissions; administration;

resources management (e.g., computer support, financial planning and

budgeting), library support, and personnel management.

There are a total of 395 full-time employees (excluding super-

visors) in these 70 work-groups. The data was collected by perform-

ing a survey of all 395 employees (full-time staff employees in all

the organization's work-groups). Of the 395 employees, 279 (71 per-

cent response rate) voluntarily completed the questionnaire. The

response rate for the 70 work-groups ranged from 50 to 100 percent.

The 279 respondents consisted of approximately 41 percent military

officers, 17 percent military enlisted, and 42 percent federally

employed civilians. Approximately 81 percent of the respondents were

male and 19 percent female. The educational composition of the

respondents was: 19 percent high-school graduates, 25 percent less

than four years of college, 9 percent bachelor's degrees, 30 percent

master's degrees, and 17 percent doctoral degrees.

The organization, work-groups and all the individuals of the

organization were guaranteed anonymity. Therefore, no direct refer-

ence will be made to the official names of any work-group or of the

organization itself.

Research Instrument

Data was collected by the administration of a 100-item ques-

tionnaire to all full-time staff members (excluding work-group super-

visors) of the organization's 70 work-groups. The questionnaire con-

sists of items which measure the nature of organizational technology,
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the nature of the control process and work-group performance. Also

included in the questionnaire are background information items and

items measuring job satisfaction (these were included for possible use

in follow-on research).

The questionnaire is provided in Appendix B. All items, with

the exception of the background information statements, are answered

on a seven-point, Likert-type scale. Within most of the indices

(or scales) several of the items are negatively-worded. Before the

analysis was performed, these negatively-worded items were reverse

scored so that when the respective scale score was computed there would

be a consistent indication between a high/low scale score and a high/

low measure of the dimension. The following paragraphs provide a

general discussion of the major measures included in the research

instrument. A more detailed explanation of the operationalization of

these measures is provided in a later section of this chapter.

The questionnaire items which measure technology (the first

section of the questionnaire) and those measuring the nature of the

control process (the third section of the questionnaire) correspond

to the previously discussed theoretical frameworks and empirical

research. Selecting questionnaire items for operationalizing the

indices of technology was based primarily on those studies using

Perrow's (1967) framework. Many of those studies' items are adopted

without change.. Selecting items for operationalizing the nature of

control processes was based primarily on the conceptualizations of

Woodward (1970) and Ouchi and Maguire (1975). Also, some of the items
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pertaining to the extent of rule usage and the extent of autonomy were

selected from Lynch (1972).

The questionnaire items used to measure performance (the

second section of the questionnaire) were based on the conceptualiza-

tion of Mott (1972); similar measures have been employed in a variety

of large field studies (e.g., Hendrix and Halverson, 1979). The ques-

tionnaire items used to measure job satisfaction were based on the work

of Andrews and Withey (1976). These items were included for gathering

data for follow-on research. The final section of the questionnaire

consists of 15 questions which all pertain to demographic (background)

information.

The front of the questionnaire contains: (1) a "Privacy Act

Statement"--a requirement for any survey being administered to Depart-

ment of the Air Force employees, and (2) introductory and instruc-

tional information. The introductory information briefly describes

the purpose of the research, emphasizes that the individual's data

will be held in confidence and provides the respondent with the name

and address of the researcher. The instructional information defines

certain key terms (i.e., supervisor, work-group and organization),

and explains how the questionnaire is to be completed. Each question-

naire packet included two "machine-scored" answer sheets on which all

questionnaire answers were to be marked. All questionnaires and

answer sheets were visually inspected before administration to be

sure that each respondent would have a complete and "unmarked" set.

Finally, attached to the front of each questionnaire was a

letter signed by the organization's "Chief of Staff" (second-in-
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command). The letter provided a brief explanation of the research

effort, emphasized the voluntary nature of individual participation,

and endorsed the researcher's request for maximum cooperation in com-

pleting the survey.

All the questionnaire items were screened for format, length,

clarity and understanding. A preliminary questionnaire was designed

and distributed to doctoral students and faculty members, who were

familiar with the concepts of the research, and of questionnaires in

general. They were asked to suggest revisions based upon questions

they found ambiguous, redundant, or irrelevant. On the basis of

their comments the final form of the questionnaire was designed.

Questionnaire Administration

The questionnaire was administered to all full-time staff

employees over a three-day time frame. The questionnaires were dis-

tributed personally by the researcher to each work-group. The

researcher visited each work-group supervisor the week prior to dis-

tributing the questionnaires. During this visit, the researcher

explained the purpose of the research, the voluntary nature of indi-

vidual participation, the anonymous nature of the data, and assured

the supervisor that all the data would be held in the strictest con-

fidence. At that time, the researcher requested the supervisor's per-

mission to personally distribute the questionnaires to his/her

employees during the following week. Every supervisor approved the

request. On the following week the researcher hand-carried, to each

work-group setting, a set of sealed questionnaire packets (equal in

7 ! ii --,I,,' "i - AZ... .:
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number to the number of full-time staff employees in each respective

work-group). The packets were handed to each employee in a random

fashion. In fact, the researcher made a point of indicating to each

employee that no packet was specifically designated for that employee.

Each packet included: (1) a stamped, self-addressed

(researcher's office address) return envelope; (2) the questionnaire,

which included the organization's "Chief of Staff" cover letter

(described earlier) and the researcher's introductory information; 4

and (3) two blank 80-question, machine-scored ("OPSCAN") response

sheets. Two 80-question response sheets were necessary since the ques-

tionnaire consisted of 100 total items. Each response sheet was pre-

coded with a three-digit number from 001 to 395. The respondents

were instructed that this coded number was only used to account for

all the distributed packets. The researcher did, however, designate

a specific series of numbers for each work-group. In this manner,

the researcher was able to trace and group the returned response

sheets by work-group--an essential requirement for the research design.

Measures

Operationalization of Technology

Technology, defined in terms of the routineness of the tasks

performed within subunits, was measured by means of four hypothesized

indices from existing scales as well as a few new items. The four

indices are shown in Section I of Appendix C.

The first index measures both the predictability and vari-

ability of tasks, emphasizing Perrow's (1967) concepts of the number
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of exceptional cases encountered in the work and the degree to which

search procedures (when exceptions are encountered) are analyzable.

Each respondent is asked to indicate how he/she perceives these two

aspects in the tasks with reference to their job in the subunit.

Items were developed from the studies of Hage and Aiken (1969), Perrow

(1970), Magnusen (1970), Lynch (1972, 1974), and Van de Ven and

Delbecq (1974). There are 15 items. in this scale. A high score on

this scale (after certain items are reverse-scored) reflects high pre-

dictability and low variability, which will indicate high task routine-

ness.

The second index measures the difficulty of tasks, based on

the concepts developed by Perrow (1967) and the scales described in

Mohr (1971) and in Van de Ven and Delbecq (1974). Task difficulty (ot

complexity) refers to the extent to which there are known procedures

specifying the sequence of steps to be followed in performing the

task. Each respondent is asked how he/she perceives this aspect of

the tasks with reference to their job in the subunit. There are 13

items in this scale. A high score on this scale (after certain ttems

are reverse-scored) reflects low difficulty, which will indicate high

task routineness.

The third index measures the interdependence of tasks, based

on the concepts and scales described in Mohr (1971), Lynch (1972, 1974)

and Overton, et al. (1977). Task interdependence refers to both the

intra- and inter-subunit interdependence among tasks performed by the

individuals. Each respondent was asked to indicate to what extent

others' tasks depend on his/her own task performance. There are six
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items in this scale. A high score on this scale (after certain items

are reverse-scored) reflects low interdependence which will indicate

high task routineness.

The fourth index measures the nature of the production pro-

cess with respect to Woodward's (1965) notions of the degree to which

the product/service is standardized and the degree to which the pro-

cess of production is complex. The items were developed from Wood-

ward's (1965) concepts and items described in Lynch (1972). There

are four items in this scale. A high score on this scale reflects

high standardization of product/service and low complexity of the pro-

duction process. This indicates high task routineness. Based on

Woodward's (1970) framework, it is expected that technological routine-

ness will explain a significant amount of the variance in the nature

of organizational control processes.

Operationalization of the
Nature of Control

Organizational control is defined in general terms as the

nature by which an organization ensures that its activities produce

the desired results. More specifically, Woodward's (1970) conceptual

framework has been adopted here. Woodward's framework depicts the

nature of the control process in terms of several variables which she

suggests constitute two basic dimensions, labelled the "personal-

mechanical" and "unitary-fragmented." In this study, it has been pro-

posed that the variables described in Woodward (1970) constitute

three dimensions, which will be explicitly tested. The specific
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hypothesized dimensions with their respective indices (scales measur-

ing the variables described in Woodward, 1970) are shown in Section

III of Appendix C.

The first two indices (see Appendix C, Section III, Part One)

are measures of the hypothesized dimension labelled the "degree of

personalization in exercising control" (similar to Woodward's "per-

sonal-mechanical" dimension which was described earlier). The first

of these indices measures the extent to which the behavior of an indi-

vidual on the job is controlled directly (i.e., direct supervision

and guidance). In other words, the respondents are asked to indicate

the extent to which the guidance, direction and evaluation he/she

receives is provided directly from a supervisor. There are three

items in this scale. A high score on this scale (after certain items

are reverse-scored) reflects high direct control, which indicates a

high degree of personalization in exercising control.

The second index, measuring the "degree of personalization

in exercising control," is a scale indicating the extent of emphasis

on rule usage. This refers to the degree to which an individual's

work activities are guided and directed by formal, written policies,

rules and procedures. These items were developed from the works of

Lynch (1972) and Hrebiniak (1974). There are three items in this

scale. A high score on this scale (after certain items are reverse-

scored) reflects low emphasis on rule usage, which indicates a high

degree of personalization in exercising control. According to the
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theoretical formulation of Woodward (1970), it would be expected that

technological routineness and the degree of personalization in exer-

cising control are inversely related.

The next three indices (see Appendix C, Section III, Part

Two) are measures of the hypothesized dimension labelled the "degree

of unity in exercising control" (similar to Woodward's "unitary-

fragmented" dimension which was described earlier). The first of these

indices measures the extent of formal standards of work performance

applicable to an individual's job. Formal standards of work perform-

ance refer to the specifications which prescribe the quantity and/or

the quality of output to be attained by workers in their jobs. It is

expected that the greater the quantity of these standards, the greater

the burden on the individual to adequately satisfy all demands. In

this respect, the greater the number of standards placed on each indi-

vidual, the greater the potential for disunited control in that each

individual may begin to adopt his/her scheme of setting priorities in

the work and/or his/her own specification levels. There are three

items in this scale. A high score on this scale (after items are

reverse-scored) reflects a low quantity of standards, which indicates

a high degree of unity in exercising control.

The second index, measuring the "degree of unity in exercising

control," is a scale indicating the extent of compatibility between

the formal standards of work performance and between the rules/pro-

cedures which guide the work itself. The formal standards of work

performance refers to the specifications which prescribe the quantity

and/or quality of output to be attained. The rules and procedures
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refer to the guiding policies, directives, etc. which prescribe the

manner by which work will be performed and prescribe the desired

behavior of organizational members in their job. There are seven items

in this scale. A high score on this scale (after certain items are

reverse-scored) reflects a high degree of compatibility between stan-

dards and between rules/procedures, which indicates a high degree of

unity in exercising control.

The third index, measuring the "degree of unity in exercising

control," is a scale indicating the extent of acceptance of both the

formal standards of work performance and the rules/procedures. The

formal standards of work performance refers to the specifications

which prescribe the quantity and/or the quality of output to be

arta~nel. The rules and procedures refers to the guiding policies,

directives, etc. which prescribe the manner by which work will be per-

formed and prescribe the desired behavior of organizational members

in their job. Each respondent is asked to indicate to what extent he

accepts, is committed to, and feels challenged by, the standards and

procedures. It is expected that general acceptance of standards and

rules is an indication of greater unity in the exercise of control.

There are seven items in this scale. A high score on this scale

(after certain items are reverse-scored) reflects a high degree of

acceptance of both the standards and rules/procedures, which indi-

cates a high degree of unity in exercising control.

According to the theoretical formulations of Woodward (1970),

it would be expected that extremely high and low technological

4"
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routineness is positively associated with high unity in exercising

control.

;0The sixth index pertaining to control processes measures the

hypothesized dimension labelled autonomy/discretion (see Appendix C,

Section III, Part Three). The items in this index measure the extent

of autonomy in the work as perceived by the respondent. Specifically,

this scale accentuates the extent of autonomy the individual has in

determining how to proceed with the tasks (e.g., the pace and sequence

of performing the tasks). Most of the items were developed from the

works of Lynch (1972) and Hrebiniak (1974). There are eight items in

this scale. A high score on this scale (after certain items are

reverse-scored) indicates a high degree of autonomy/discretion. Based

on the formulation of Woodward (1970), it would be expected that tech-

nological routineness is inversely related to the degree of autonomy.

The final index pertaining to control processes measures the

two modes of control (behavior and output) suggested by Ouchi and

Maguire (1975). This measure was included in the study in order to

determine what association, if any, these "modes" of control have with

the other variables of control (i.e., those previously operationalized).

These "modes" were not included in this study's hypothesis pertaining

to the nature of control (i.e., H1), since it was expected that they

would be indicators of "what" is controlled, rather than indicators

of "how" control is exercised (which is the focus of this study).

Specifically, "behavior" control refers to a monitoring or an evalua-

tion of the individual's behavior on the job, i.e., how he/she is pro-

ceeding in the work. "Output" control refers to an evaluation of the
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final output of the work. The four items in this scale are slightly

modified versions of those described in Ouchi and Maguire (1975). A

high score on this scale (after certain items are reverse-scored)

indicates high emphasis on behavior (vis-a-vis output) control.

Operationalization of Performance

Performance, conceptualized in terms of a unit's ability to

mobilize its centers of power for action (productivity and adapta-

bility), was measured using a seven-item index. This index, shown in

Appendix C, Section II, measures various criteria of performance

including: quantity and quality of output, efficiency (in the utiliza-

tion of resources), ability to anticipate problems and changes, flexi-

bility and adaptability. These items were developed from those used

by Mott (1972) and Hendrix and Halverson (1979). Each respondent was

asked to indicate his assessment of his respective work-group on these

criteria. High scores reflect high perceived work-group performance.

Operationalization of Job Satisfaction

As previously stated, job satisfaction was not treated in the

analysis of this study. However, data was gathered on this dimension

for possible use in future research. The scale used to measure job

satisfaction is shown in Section IV of Appendix C.

Briefly, the scale used is the "Job Index" of Andrews and

Withey (1975). This index consists of five items which measure satis-

faction with different aspects of the job (e.g., co-workers, the work

itself, general work environment). The scale has been found to have

an alpha coefficient of .81.
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Operationalization of Size

As stated previously, the unit of analysis in this study is

the subunit. Size is treated as a potential extraneous variable.

Size is defined in this study as the number of full-time staff

employees in each subunit. This is the most commonly used operational

definition of size in the literature reviewed, particularly within

those studies which focused on the subunit level. These data were

obtained from the organizational records of appropriate officials

within the organization.

Aggregation of Individual Responses

The unit of analysis in the tests of hypotheses two and

three (H2 and H 3) was the work-group. As described earlier, the

researcher used a numerical code for each work-group in order to be

able to classify individual response sheets by work-group. For pur-

poses of aggregation, a simple mean of all respondents' scores for

each work-group on each variable analyzed was computed. As will be

described shortly, the questionnaire scale items for technology, con-

trol and performance were all factor analyzed. Factor analysis was

performed on the "control" variable(s) as the test of hypothesis one

(Hl Factor analysis was performed on the technology and performance

variables as the method of validating these respective constructs.

Therefore, after these factor analyses were performed (on the tech-

nology, control and performance variables), and in preparation for

testing the second and third hypotheses, "factor scores" were computed

for each respondent on each factor. The aggregation (to the
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work-group level) was accomplished by computing a simple mean of all

respondents' (within each respective work-group) "factor scores" for

each factor.

Different aggregation methods have been used by various

authors, based primarily on the fact that investigators of organiza-

tional technology have selected their respondents differently and have

made some attempt to account for differences in respondents when aggre-

gating to the subunit or organizational level. For the most part,

differential weighting is applied to account for such things as dif-

ferences among supervisory and nonsupervisory respondents, managerial

and nonmangerial positions and other "social position" differences

(e.g., Hage and Aiken, 1969; Van de Ven and Delbecq, 1974). We have

decided to use the simple mean method of aggregation for three

reasons: first, one questionnaire (measuring technology and control)

will be administered to all subunit full-time staff employees

excluding the subunit manager or supervisor. Second, the number of

different major activities for which any one subunit is responsible

is not exceedingly large. Because of this homogeneity of specializa-

tion within subunits, the technology and control dimensions would not

be expected to vary excessively within a subunit--a problem which

might bias the scores in favor of those tasks occurring more fre-

quently. Third, we have designed the wording and phraseology of all

questionnaire items in such a way as to give each respondent the same

point of reference (i.e., the individual's tasks and personal

behavior).
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Validity of Technology and
Performance Constructs

This section concentrates on a description of the method of

construct validation used for technology and performance. Since hypo-

thesis one concerns, in part, the construct validation of "control

processes," (the other major variable in this study), we will defer

a discussion of validating the "control" construct to a later section

of this chapter.

Independent factor analyses were performed on the measures of

technology and performance for purposes of validating these constructs

and, if possible, reducing the larger number of measures to a smaller

number. Factor analysis is perhaps the most powerful method of con-

struct validation (Kerlinger, 1973). In this regard, it is frequently

used to discover which measures (among some set of multiple measures

of some construct) go together, or measure the same thing, and to

assess the relations between the clusters of measures that go together.

An ideal situation would have been to develop additional,

empirically-based, external measures of technology, performance and,

for that matter, control, which could be used to perform a criterion-

related validation (e.g., see Kerlinger, 1973). However, with respect

to this study's sample and, with respect to the measurement of tech-

nology and control in general, there are no empirically-based,

external measures that could have been used with any confidence to

validate these questionnaire measures. Furthermore, as described

earlier, there is little consensus in the field of organization theory

concerning the domains (definitions) of these constructs. However, of
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particular importance to construct validation is that if items (mea-

sures) within a construct (e.g., technology, ¢ ntrol or performance)

measure a common "subconstruct," they shou.. .-relate higher with

each other and converge together into a common factor.

As described earlier, the questionnaire consists of 38 items,

grouped initially into four scales, which measure various components

of technology, and seven items which measure various criteria of work-

group performance. For the technology construct, the scales devel-

oped are: (1) task predictability and variability, which resembles

the measures of technology used by such authors as Hage and Aiken

(1969) and Lynch (1974); (2) task difficulty, which resembles the

measures used by such authors as Perrow (1970b), and Van de Ven and

Delbecq (1974; (3) task interdependence, which resembles the measures

of technology used by Lynch (1974); and (4) product or service stan-

dardization, which is based on Woodward's (1965) concepts of tech-

nology. For the performance construct, the seven items resemble the

measures of performance criteria of Mott (1972) and Hendrix and

Halverson (1979). Each item pertains to a specific criterion deemed

critical to performance; however, it is expected that these criteria

would go together to form a single construct of performance.

Factor analysis was performed by means of the SPSS factor

program (Nie, et al., 1975). The specific SPSS factoring method used

was principal factoring with iteration (which employs an iteration pro-

cedure for improving the estimates of communality). Orthogonal

ROTATION (using the VARIMAX criterion) was employed. Specific objec-

tives for factoring were defined beforehand by the researcher. First,
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the final factor solution would consist of only those factors which

have a sufficient number of high factor loadings to enable clear iden-

tification of each fact -. Second, the final factor solution would

attempt to account for as many of the original items as possible,

while at the same time attempting to identify clear and independent

factors. In other words, the goal is to explain as much of the

"common variance" as possible, while trying to validate the indepen-

dence among possible "subconstructs" (factors, dimensions or scales).

In an attempt to achieve these two objectives, the following criteria

were used. First, a minimum factor loading of .40 was used to associ-

ate a variable (item) with a given factor. Second, a minimum of two

to three items per factor (with high loadings) were essential to

define a factor. Third, eigenvalues greater than or equal to one (1.0)

were used to determine the number of factors which could best explain

the common variance. This criterion is a convention established by

Kaiser for identification of the number of factors that provide a

"reliable and meaningful" explanation of the common variance (Harman,

1967). The results of these analyses, i.e., validating the technology

and performance constructs, are presented in the next chapter.

Reliability of the Scales

Reliability estimates, based on coefficient alpha (Cronbach,

1951), were obtained to evaluate the internal consistency of the

items within each scale (resulting from the factor analyses) of tech-

nology, control, and performance. Coefficient alpha pertains to the

detection of measurement error resulting from a lack of internal
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consistency in response to the items in an index. It sets an upper

limit to the measure of reliability; thus, if a low coefficient alpha

is obtained, the items the index measures have little in common or the

index is too short (Nunnally, 1967). Also, coefficient alpha proves

to be a good estimate of reliability in most situations, since the

major source of measurement error is because of sampling of content,

and reliability estimates based upon internal consistency consider

other sources of error such as those based on the sampling of situa-

tional factors accompanying the items (Nunnally, 1967). Computations

for evaluating the scales were accomplished by means of SPSS Sub-

program RELIABILITY (Nie, et al., 1975). The results of these

analyses are reported in the next chapter.

Data Analysis

This section will describe the two methods of analysis used

in this study: (1) factor analysis, which was used to test the first

hypothesis; and (2) multiple regression analysis, which was used to

test hypotheses two and three.

Factor Analysis and Hypothesis

One (H)

Factor analysis was used to test hypothesis one, which con-

cerns the attempt to delineate the nature (the underlying dimensions)

of organizational control processes. Factor analysis is commonly used

to search for and identify, among a set of variables assumed to repre-

sent multiple dimensions, the orthogonal dimensions which best account

for the common variance. This process assumes that the variance is
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not all error and specific variance (Harman, 1967; Kerlinger, 1973;

Nie, et al., 1975).

Nie, et al. (1975) proposed that the most frequent applica-

tions of factor analysis fall into one of three categories: (1) explora-

tory uses--to explore and detect the patterning of variables as a means

of data reduction and the discovery of new concepts; (2) confirma-

tory uses--to test hypotheses about the structuring of variables within

identifiable dimensions; and (3) as a measuring device--to construct

indices to be used as new variables in later analyses. In essence,

this study is concerned primarily with all three applications, though

the second pertains directly to testing the first hypothesis.

In order to test hypothesis one, the data from the question-

naire measures of the control process variables were factor analyzed

using the SPSS factor analysis program outlined in Nie, et al. (1975).

The control process data consisted of all individuals' (N-279) respon-

ses to the 35 questionnaire items (described earlier--see Appendix C,

Section III). Each item was measured on a seven-point Likert-type

scale. Three general objectives for factoring were established for

this study: (1) to select only those factors which have a sufficient

number of items with high factor loadings on it (to permit clear

identification of the respective factors), (2) to select the minimum

number of factors which capture as much of the common variance as

possible, while maintaining clear independence between factors, and

(3) to account for as many items as possible. In order to satisfy

these objectives, two criteria were established. First, each factor

selected should have a minimum of two to three items with high
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loadings (.4 or greater was used), in order to permit clear identifica-

tion of each factor. Second, Lhe factor eigenvalues must be greater

than or equal to one (1.0) to determine the number of factors that

can best explain the common variance. As described earlier, this

criterion is a convention established by Kaiser for identifying the

number of factors that provide a "reliable and meaningful" explanation

of the common variance (Harman, 1967).

A thorough review of the entire data base revealed that there

was no missing data (with the exception of some of the "Background

Information" questions) for any of the 279 cases (individual respon-

dents). Therefore, the treatment of "missing values" was not an issue

in any of the analyses performed.

The specific SPSS factoring method used was principal factor-

ing with iteration (Nie, et al., 1975). Orthogonal rotation, using the

SPSS VARIMAX criterion, was used to search for independence between

factors.

Various iterations of the factor analysis were performed in

search of the best possible factor solution according to the criteria

described earlier. During the process of evaluating each factor solu-

tion, careful attention was given to identifying variables which would

not "load" on any factor. These variables were eliminated one at a

time in arriving at the final factor solution.

Based on the final factor solution, scales were developed and

labelled based on the highest loading variables within each factor.

The labelling of each factor took into account the magnitude and the

direction (positive or negative value) of the respective variable
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loadings as well as the nature of the "scoring" of each variable

(i.e., whether it was "reverse-scored"). Reliability estimates,

based on coefficient alpha (Cronbach, 1951) were obtained on each

scale (each factor) in the final factor solution. Coefficient alpha

was described earlier in this chapter.

Finally, using as a basis the final factor solution, factor

scores were derived for each case on each of the final solution fac-

tors. A factor score is a composite score, i.e., a case score for

each factor, which can be used in other analyses. In this study, the

factor scores generated were used in the analyses to test hypotheses

two and three. For this same reason, factor scores were also generated

from the final factor solutions of both the technology and performance

constructs. The factor analyses of technology and performance out-

lined earlier were performed for the purpose of construct validation.

The results of the factor analyses of control and the reliability esti-

mates of the scales are presented in the next chapter.

Multiple Regression and Hypotheses

Two and Three (H2 and H3!

Multiple regression was used to test the second and third

hypotheses. Hypothesis two centers on determining whether or not tech-

nology explains a significant amount of the variance in the nature of

the control process within subunits (work-groups) of similar size.

Hypothesis three focuses on determining whether or not more variance

in performance is explained by the indirect effects of technology

(i.e., as mediated by the nature of control) than by the direct effects

within work-groups of similar size. As a descriptive tool, the most
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important uses of multiple regression, according to Nie, et al. (1975)

are: (1) to find the best linear prediction equation and evaluate

its prediction accuracy, (2) to control for other confounding factors

in order to evaluate the contribution of a specific variable or set

of variables, and (3) to find structural relations and provide

explanations for seemingly complex multivariate relationships. In

testing hypotheses two and three, the focus of our analyses was on

the second application. The specific data for these analyses were

generated from the factor scores described in the preceding section.

Since the unit of analysis for hypotheses two and three was the work-

group, it was necessary to aggregate the factor scores for each tech-

nology, control and performance factor. Each individual's (respon-

dent's) data had been collected using a numerical code in order that

all individuals' responses could be accurately tied to their respec-

tive work-groups. Therefore, all the individuals' factor scores were

aggregated by their respective work-groups. The process of aggrega-

tion and reasoning behind the use of a simple mean of respective work-

group members' factor scores was described earlier in this chapter.

The total number of work-groups for the analyses of hypotheses two

and three was 70.

The regression analyses utilized the SPSS multiple regression

program outlined in Nie, et al. (1975). The regression design employed

both the hierarchical and stepwise methods (see Nie, et al., 1975).

The hierarchical method permits the researcher to specify the order

of inclusion of the variables. The stepwise method allows the vari-

ables to be entered in the order of their respective contribution to
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the explained variance of the dependent variable. The succeeding para-

graphs of this section describe the regression analysis performed to

test hypotheses two and three, one at a time.

The test of hypothesis two controlled for the effects of work-

group size and evaluated the amount of variance in the nature of the

control process explained by technology. Figure 2 depicts the three

key "links" being evaluated in this study. The link labelled "a" is

the focus of hypothesis two.

In testing hypothesis two, a separate regression was performed

on each control process dimension (or factor) which was identified

during the factor analysis process (i.e., testing hypothesis one).

In other words, each control process factor was treated as a separate

"dependent" variable in the regression test of hypothesis two. In

each of these regressions, the work-group size variable was entered

into the regression equation first, using the hierarchical method.

This was accomplished in order to control for the effects of this vari-

able. Then, the various job technology factors (the independent vari-

ables) were entered into the equation using the stepwise method. In

this manner, clarity was achieved vis-1-vis the amount of variance

explained by each job technology variable with respect to each con-

trol process variable. The specific tests, within each of the separate

regressions, were performed on the regression coefficient of each

independent variable. Specifically, an "F" test of each regression

coefficient was performed using .05 as the statistical level of sig-

nificance.
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The test of hypothesis three controlled for the effects of

size and evaluated the amount of variance in performance explained by

job technology directly and indirectly (i.e., mediated by the control

process variables). This hypothesis posits that more of the vari-

ance in performance is explained by technology, mediated by control,

than by technology directly. In reference to Figure 2, this hypo-

thesis posits that the "ab" linkage will be greater than the "c"

link.

In order to test hypothesis three, three sets of regression

coefficients were needed. First, it was necessary to have the job

technology variables' regression coefficients for the link labelled

"a" in Figure 2. These were the same ones computed and analyzed in

testing hypothesis two. Second, we needed the control process vari-

ables' regression coefficients for the link labelled "b" in Figure 2.

In this situation, performance was the dependent variable and the work-

group size and job technology variables were controlled. In computing

these coefficients, size and each job technology variable were entered

into the equation first, using the hierarchical method, followed by

each of the control process variables, using the stepwise method.

The third set of coefficients necessary was the job technology vari-

ables' regression coefficients for the link labelled "c" in Figure 2.

In this instance, performance was the dependent variable and the work-

group size and control process variables were controlled. In com-

puting these coefficients, size and each control process variable were

entered into the equation first (using the hierarchical method),
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followed by each of the job technology variables (using the stepwise

method).

Since, as aforementioned, there were multiple versions of

link "a" (one for each control process factor or variable), it was

requisite to compute every possible version of the "ab" linkage and

compare each of these to the "c" link. The analysis performed was one

of comparing the standardized regression coefficient (Beta) of the

direct link ("c") to the product of the Beta coefficients from the

indirect linkage ("ab"). Hypothesis three is supported when the Beta

coefficient of "c" (the direct link) is less than the product of the

Beta coefficients of "a" and "b" (the indirect link). The results of

this analysis are presented forthwitl

~,r



CHAPTER III

RESULTS

Validity and Reliability of
Technology and Performance

Job Technology

The factor analysis performed on the technology variables

(items 1 through 38) resulted in the extraction of six independent

factors. These factors are labelled as follows: job routineness, job

variability, job difficulty, product and production process routine-

ness, other-dependence, and dependence on others. Table 1 depicts

the items and factor loadings in the orthogonal solution for these

six factors. The items listed in Table 1 are those that loaded at .4

or above on a factor. The items which defined a factor are under-

lined. The cumulative percent of variance explained by the six fac-

tors was 65.5 percent.

The "job routineness" factor, composed of items 1, 3, 5, 11,

12 and 18, measures the extent to which the respondent's job is

routine and similar from one day to the next. The loadings are all

strong, ranging from .54 to .69. High positive loadings reflect

high job routineness. The "job variability" factor, composed of items

2, 9, 10 and 13, measures the degree to which there are a variety of

components to the job. The loadings are all strong, ranging from

65
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.56 to .75. High positive loadings reflect low job variability. The

"job difficulty" factor, consisting of items 17, 19, 20, 23 and 28,

measures the degree to which the components of the job are difficult,

complex and predictable. The loadings are all strong, ranging from

.55 to .74. High positive loadings reflect low job difficulty. The

"product and production process routineness" factor, composed of items

35, 36, 37 and 38, measures the degree to which the product (or ser-

vice) and the production process are standard and remain relatively

the same over time. The loadings are all strong, ranging from .51 to

.72. High positive loadings reflect high product/production process

routineness. The "other-dependence" factor, consisting of items 31

and 32, measures the extent to which others depend on the respondent

in their work. Both loadings are very strong, i.e., .65 and .94

respectively. High positive loadings reflect low other-dependence.

The "dependence on others factor," composed of items 29 and 30,

measures the extent to which the respondent depends on others in their

work. Both loadings are very strong, i.e., .69 and .75 respectively.

High positive loadings reflect low dependence on others.

The computed reliabilities, using coefficient alpha, for each

of these six factors (or scales) are shown in Table 2. These relia-

bility coefficients are all highly satisfactory, ranging from .72 to

.86.

The results of this analysis demonstrate strong construct

validity for the factors of job technology. The derivation of six

factors from the four identified specifically in constructing the

questionnaire, reflects some new facets of the dimensions of technology.
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TABLE 2

RELIABILITY COEFFICIENTS FOR JOB TECHNOLOGY SCALES

Scale Coefficient Alpha

1. Job Routineness
Items 1, 3, 5, 11, 12 and 18 Alpha - .86

2. Job Variability
Items 2, 9, 10 and 13 Alpha = .81

3. Job Difficulty
Items 17, 19, 20, 23 and 28 Alpha - .78

4. Product/Production Process Routineness
Items 35, 36, 37 and 38 Alpha - .79

5. Other-Dependence
Items 31 and 32 Alpha = .79

6. Dependence on Others
Items 29 and 30 Alpha - .72

First, the index of work predictability and variability might be

better depicted by two separate dimensions, i.e., job routineness and

job variability. Second, the index of task interdependence might be

better described by two distinct dimensions, i.e., others' dependence

on one's self and one's dependence on others. These new subdivisions

reflect the difference between the four questionnaire indices of tech-

nology and the six factors resulting from the analysis. These six

factors were utilized in the analysis associated with hypotheses two

and three.

Performance

The factor analysis executed on the performance variables,

(items 39 through 45), resulted in the extraction of a single factor,
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labelled "perceived performance." Table 3 shows the seven items, and

factor loadings from the rotated factor solution. Additionally, the

reliability coefficient for this factor (or scale) is provided in

Table 3.

TABLE 3

FACTOR LOADINGS AND THE RELIABILITY COEFFICIENT FOR THE
PERCEIVED PERFORMANCE FACTOR (N=279)

Variable Perceiveda

Number Performance

V39 -0.51487

V40 -0.70075

V41 -0.63770

V42 -0.76841

V43 -0.77030

V44 -0.70471

V45 -0.67722

Coefficient Alpha - .85

aNote: The "negative" signs reflect lower perceived perform-

ance. Thus, later regression analysis results will reflect the direc-
tion of perceived performance as being "lower."

The perceived performance factor accounted for 55 percent of

the total variance. This simple factor was the only one with an

eigenvalue greater than 1.0. All seven items in the questionnaire

loaded highly on this factor, with loadings ranging from -.51 to -.77.

This factor (or scale) measures the perceived work-group performance.

The reliability coefficient (alpha - .85) is satisfactory. High

negative loadings reflect low perceived performance. This factor was

utilized in the analysis associated with hypothesis three.
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Delineating the Nature of the Control Process:

Evaluating Hypothesis One

The test of hypothesis one was accomplished by performing a

factor analysis on items 46 through 80 of the questionnaire. The fac-

tor analysis resulted in the identification of five independent fac-

tors which characterize the control process. The cumulative percent

of variance explained by the five factors was 62.3 percent. These

factors are labelled as follows: job autonomy, acceptance of rules

and standards, compatibility among rules and standards, personal-

direct control, and rule-use. Table 4 depicts the items and factor

loadings in the orthogonal rotated solution for these five factors.

The items listed in Table 4 are those that loaded at .4 or above for

a factor. The items which defined a factor are underlined.

The "job autonomy" factor, composed of items 69, 70, 71, 73,

74, 75, and 76, measures the extent to which the respondent's job pro-

vides for discretion in how to accomplish the work. The loadings are

all very strong, ranging from .62 to .86. This factor was one of the

three hypothesized dimensions of control. High positive loadings

reflect high job autonomy.

The "acceptance" factor is composed of items 62 through 68.

This factor measures: (1) the extent to which the different standards

of work performance (which prescribe such things as the quantity and

quality of work to be performed) are acceptable and perceived as being

realistic; and (2) the extent to which the different rules and pro-

cedures (which guide or provide direction in how to behave and perform

the work) are acceptable and perceived as being realistic. The
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loadings are all very strong, ranging from .50 to .75. High positive

loadings reflect high acceptance.

The "compatibility" factor is composed of items 55 through 60.

This factor measures the extent to which the various standards of work

performance and/or the work rules and procedures are compatible (or

not in conflict) with one another. The loadings are all strong,

ranging from .54 to .71. High positive loadings reflect high compati-

bility.

The "personal-direct control" factor is composed of items 46,

47 and 79. This factor measures the extent to which control (and/or

supervision) is performed in a direct or personal manner. The load-

ings are all very strong, ranging from .68 to .87. High positive

loadings reflect high personal-direct control.

The "rule-use" factor is composed of items 49 and 51. This

factor measures the extent to which written rules are used in the per-

formance of work. The two loadings, .60 and .62.respectively, are

strong. High positive loadings reflect low rule-use.

The computed reliabilities, using coefficient alpha, for each

of these five factors (or scales) are shown in Table 5. These relia-

bility coefficients are all highly satisfactory, ranging from .65 to

.89.

As shown by the results of the factor analysis, hypothesis one

as stated in this study is rejected, i.e., this study discovered

five (as opposed to three) underlying dimensions of the control pro-

cess. However, each of the five resulting factors appears to be

clearly defined and orthogonal (or independent). These dimensions
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TABLE 5

RELIABILITY COEFFICIENTS FOR CONTROL PROCESS SCALES

Scale Coefficient Alpha

i. Job Autonomy

Items 69, 70, 71, 73, 74, 75 and 76 Alpha - .89

2. Acceptance
Items 62, 63, 64, 65, 66, 67 and 68 Alpha - .87

3. Compatibility
Items 55, 56, 57, 58, 59 and 60 Alpha - .79

4. Personal-Direct Control
Items 46, 47 and 79 Alpha - .81

5. Rule-Use
Items 49 and 51 Alpha - .65

clearly depict several key components of the managerial control pro-

cess. Specifically, the control process components of planning work

and setting standards are reflected in the factors of rule-use,

acceptance of standards and rules, and the compatibility among the

various rules and standards. Additionally, the control process com-

ponents of the monitoring of work and behavior and the methods of pro-

viding guidance, direction and/or corrective actions are reflected

in the factors of personal-direct control and autonomy. It is inter-

esting to note that only one of the four items associated with the

Ouchi and Maguire (1975) control typology of behavior and output

loaded significantly. This one item (item 79) loaded on the factor

labelled "personal-direct control." This might suggest that the

behavior and output modes of control are incomplete representations

of the control process. These two modes appear to tap only one
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component of control, i.e., the manner in which work and behavior is

monitored.

In summary, the factor analysis results provided five dis-

tinct dimensions of the nature of managerial control processes.

These five dimensions were utilized in the succeeding analyses associ-

ated with hypotheses two and three.

Job Technology and Control Processes:
Evaluating Hypothesis Two

In examining hypothesis two, which focused on assessing the

amount of variance in control processes explained by job technology,

five separate multiple regression analyses were performed. Each

analysis treated one of the respective five factors of control process

as the dependent or criterion variable. In each analysis all six job

technology factors were treated as the independent or predictor vari-

ables. Figure 3 depicts the three key "links" described in the pre-

ceding chapter, with the appropriate factors of control processes and

job technology labelled based upon the factor analyses performed.

The unit of analysis in this evaluation was the work-group (N-70) and

work-group size was entered first into each regression equation.

The results of these five regression analyses are described in the

succeeding paragraphs. The R-Squared (R 2) values reported in the

succeeding tables are the "adjusted R2 ' values derived in the SPSS

analyses.

+ 71
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Job Technology and Job Autonomy

The results of the regression analysis, which centered on the

linkage between the six job technology dimensions (or predictor vari-

ables) and job autonomy, while controlling for work-group size, are

provided in Table 6.

Two predictor variables, job variability and job difficulty,

had significant effects (p < .01 for the standardized regression or

Beta coefficients) on job autonomy. Four variables, job routineness,

product-process routineness, other-dependence, and dependence on

others, had no significant effect on job autonomy. In addition,

work-group size, the variable controlled in this study, did not have

a significant effect on job autonomy.

The data provided strong indications based on the significance

of the Beta coefficients, that job autonomy decreases with higher

levels of job difficulty and increases with higher levels of job

variability. This reinforces the desirability of assessing the unique

effects of these two dimensions of job technology, both of which have

been, in the past, labelled as indicators of technological or task

routineness. In summary, the results of this analysis indicate that

job variability and job difficulty are strong predictors of the job

autonomy dimension of control processes. Based on this portion of the

analysis, hypothesis two is accepted.

Job Technology and Acceptance
of Rules and Standards

The regression analysis results, which focused on the rela-

tionship between the six job technology variables and acceptance
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of rules and standards while controlling for work-group size, are

provided in Table 7.

One predictor variable, product-process routineness, had a

significant effect (p < .01 for the standardized regression coeffi-

cient) on acceptance. The other job technology variables, i.e., job

routineness, variability, difficulty, other-dependence, and dependence

on others, had no significant effect on acceptance. In addition,

work-group size, the variable controlled in this study, did not have

a significant effect on acceptance.

Based on the significance of the Beta coefficients, the data

provided strong indications that acceptance increases with higher

levels of product-process routineness. In other words, to the extent

that the product and the production process remain relatively the same

over time, the greater will be the acceptance of the standards of work

performance and the rules which provide direction in one's job. A

feasible explanation is the following: to the extent that change in

the product-production process is great, there will be a greater ten-

dency to modify or change the work standards and/or the rules associ-

ated with work. Consequently, more frequent changes in rules and

standards will have a more dramatic effect on the workers' perceptions

of how realistic and acceptable they are. In summary, this portion

of the analysis indicates that product-process routineness is a strong

predictor of the acceptance dimension of control processes. Based

on this portion of the analysis hypothesis two is accepted.
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Job Technology and Compatibility
Among Rules and Standards

The results of the regression analysis, which focused on the

linkage between the six job technology variables and compatibility

among rules and standards while controlling for work-group size, are

provided in Table 8.

One predictor variable, product-process routineness, had a

significant effect (p < .01 for the standardized regression coeffi-

cient) on compatibility. The other five job technology variables had

no significant effect on compatibility. Furthermore, work-group size

did not have a significant effect on compatibility.

The data furnished strong indications, based on the signifi-

cance of the Beta coefficients, that compatibility increases with

higher levels of product-process routineness. This was the same pre-

dictor variable which was significant with respect to "acceptance."

In other words, to the extent that the product and the production pro-

cess remain relatively the same over time, the greater will be the

perceived compatibility of both the standards of work performance and

the rules which provide direction in one's job. A feasible explana-

tion for this finding, similar to that provided in the preceding

analysis, is the following: to the extent that change in the product-

production process is great, there will be a greater tendency to

modify or change the work standards and/or the rules. Consequently,

more frequent changes in rules and standards will have a more dramatic

effect on the workers' perceptions of how compatible they are. In

summary, this analysis suggests that product-process routineness



81

0 q - .0 n -4 -4 0
C4 0 -0 4 0 0 -4 0- 0 d

0) 06 0 0 0

di -4

en *0c n m n C4 r
-- 4

-4
w0 .0

0 ~~ ~ 0 0 0 0
C) 0o 0

Z N .m 4 c 14U 1

-4-4-

0-3 06 Q

go t-' 9:14"

H- , 0
o -4 -4 0 0c -
C.) 0 4-

002 aw 0 -
0 ~ ~ ~ 0 w ~ 0

II ~ 0 0-0 0

1-4 .0> 4

4-44 *I40

cn. Z. . 0

04

0

00 >

0)

E00
V-4 4.

(44 .00

w I a "0

'-44- 0204 o 4
4)v A

-4 9

I-)-'4 01 1; 0 n) 9



82

is a predictor of the compatibility dimension of control process.

However, based on this portion of the analysis hypothesis two is

rejected.

Job Technology and Personal-

Direct Control

The results of the regression analysis, which elucidates the

relationship between the six job technology variables and personal-

direct control while controlling for work-group size, are shown in

Table 9.

None of the job technology variables had a significant effect

on personal-direct control at a significance level of .05 or better.

Two of the variables, size and others' dependence on work-group mem-

bers have strong standardized regression coefficients. However, both

have F-ratios which are significantly below the significance level of

p < .05. Based on this portion of the analysis hypothesis two is

rejected.

Job Technology and Rule-Use

The results of the regression analysis, highlighting the

linkage between the job technology variables and rule-use while con-

trolling for work-group size, are provided in Table 10.

Three of the predictor variables, job routineness, product-

process routineness and work-group members' dependence on others,

had significant effects (p < .01) on rule-use. The other three job

technology variables had no significant effect on rule-use. In addi-

tion, work-group size did not have a significant effect on rule-use.

t
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Based upon the significance of the Beta coefficients, the data

provided strong indications that rule-use increases with higher-levels

of job routineness, product-process routineness and work-group mem-

bers' dependence on others. These findings are congruent with earlier

findings which relate task routineness and interdependence with rule-

use as a dimension of formalization in organizations. In summary,

this analysis indicates that job routineness, product-process routine-

ness and dependence on others are strong predictors of the rule-use

dimension of control processes. Based on this portion of the analysis

hypothesis two is accepted.

Discussion of the Analysis of

Hypothesis Two

The second hypothesis dealt with determining the amount of

variance in managerial control processes which could be explained by

job technology (previously depicted in Figure 3 as "path a").

Table 11 provides a summary of the Beta coefficients and overall equa-

tion significance for each of the five regressions performed. In

light of the findings that three equations were significant, hypothesis

two is accepted.

In addition to some of the major issues already highlighted

in the preceding paragraphs, two points can be made after reviewing

all five equations. First, one of the two nonsignificant equations,

job technology aud compatibility, provided a significant Beta coeffi-

cient for product-production process routineness. This job technology

variable is the only one which proved to be significant in more than

one of the equations; in fact it was significant (p < .01) in three
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equations. This suggests that it is the strongest job technology pre-

dictor of control processes at the work-group level of analysis.

Second, one dimension of job technology, other-dependence, was not

significant in any of the five equations, which suggests that it is

not a predictor of control processes at the work-group level of

analysis. However, it would not be prudent to exclude this dimension

of job technology from future analyses. Since this study is the first

to have identified two elements of task interdependence (other-

dependence and dependence on others)--and task interdependence has

been found to be significant with respect to structure in previous

studies--both dimensions of task interdependence should be considered

in future studies.

Job Technology, Control Processes, and Performance:

Evaluating Hypothesis Three

In examining the third hypothesis, which explored whether or

not performance is influenced more by job technology directly than by

the relationship between technology and control processes, two addi-

tional regression analyses were performed. In reference to Figure 3

(described earlier), the evaluation of hypothesis three focuses on

comparing link "c" (the direct link between technology and performance)

with the linkage "ab" (the indirect linkage). The Beta coefficients

for link "a" were obtained for the evaluation of the second hypothesis.

The two additional regressions performed in order to evaluate hypo-

thesis three provided the Beta coefficients for links "b" and "c"

respectively.
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Link "b"--Managerial Control
and Performance

The results of the regression analysis, which detailed the

control process variables' predictions of performance while controlling

for work-group size and job technology, are listed in Table 12.

Three of the predictor variables had significant effects on

performance; the Beta coefficient for job autonomy was significant at

the .05 level, while the Beta coefficients for acceptance and compati-

bility were even more significant at the .01 level. However, personal-

direct control and rule-use had no significant effects on performance.

None of the variables controlled in this equation (i.e., work-group

size and all six job technology variables), had significant effects

on performance.

The data provided strong indications, based on the signifi-

cance of the Beta coefficients, that performance increases with higher

levels of job autonomy, acceptance and compatibility. Moreover, based

upon this analysis, the link between managerial control processes and

performance is strong, with the exception of the two dimensions of

personal-direct control and rule-use.

Link "c"--Job Technology

and Performance

The results of the regression analysis concerned with the job

technology variables' predictions of performance, while controlling

for work-group size and managerial control processes, are furnished

in Table 13.
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TABLE 
13

JOB TECHNOLOGY VARIABLES' PREDICTIONS OF PERFORMANCEa

WHILE CONTROLLING FOR SIZE AND MANAGERIAL
CONTROL PROCESSES (N-70)

Standardized
Independentb Regression Multiple 2 2
Variable Coefficient F R R R Change

1. Size

(High) 0.08 0.50 0.06 0.00 0.004

2. Job Autonomy

(High) -0.29 6.65* 0.48 0.23 0.227

3. Acceptance
(High) -0.37 11.05** 0.59 0.34 0.114

4. Compatibility
(High) -0.34 10.96** 0.66 0.44 0.094

5. Personal-Direct
Control (High) -0.03 0.08 0.66 0.44 0.000

6. Rule-Use
(Low) 0.03 0.04 0.66 0.44 0.003

7. Job Routineness
(High) 0.01 0.01 0.71 0.51 0.000

8. Job Variability
(Low) 0.04 0.14 0.71 0.51 0.001

9. Job Difficulty
(Low) -0.19 2.89 0.69 0.48 0.035

10. Product-Process
Routineness (High) 0.08 0.30 0.71 0.51 0.003

11. Other-Dependence
(Low) -0.13 1.61 0.71 0.50 0.023

12. Dependence on
Others (Low) -0.09 0.69 0.71 0.50 0.006

*p < .01 Overall R2 - 0.51****p < .01

Notes:

alncreasing values reflect decreasing or lower performance.

bHigh" or "Low" label for each variable indicates the direc-

tion associated with high positive values.

MWMo PA- a.-Noa num
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None of the job technology variables 
had any significant

effects on performance. However, three variables relevant to mana-

gerial control processes did have significant effects, i.e., job

autonomy, acceptance and compatibility at levels of .05, .01 and .01

respectively. This data indicates that the direct link between job

technology and performance (link "c") is not significant, thereby pro-

viding some support for hypothesis three. However, a more complete

evaluation of hypothesis three is provided by comparing the product

of the Beta coefficients for links "a" and "b" (or "ab") with the

appropriate Beta coefficients for link "c".

Comparison Between the Direct
and Indirect Linkages for Job
Technology and Performance

Comparisons were made between the Beta coefficients obtained

from the previously described regression analyses, in order to evaluate

the direct and indirect linkages between job technology and perform-

ance. The direct linkage Beta coefficients refer to link "c" in

Figure 3. This was delineated earlier, and specifically pertains

to the regression analysis which related the six job technology vari-

ables with performance while controlling for work-group size and the

managerial control process dimensions. The indirect linkage includes

two links, "a" and "b" in Figure 3, which refer to: (1) the relation-

ship between the job technology variables and each of the managerial

control process dimensions while controlling for work-group size,

and (2) the relationship between the five mangerial control process



92

dimensions and performance while controlling for work-group size and

job technology.

The comparisons between the direct and indirect linkages are

provided in Tables 14 through 18. Each table displays the Beta

coefficients for the direct linkage in comparison with the individual

"a" and "b" link Beta coefficients (and their product) for one of the

five respective managerial control process dimensions. In each table

the "underlined" linkage reflects the more explanatory linkage,

determined by comparing the product of the "a" and "b" links' Beta

coefficients with the "c" link Beta coefficient. The succeeding dis-

cussiorL- describe each of the five sets of comparisons referenced in

Tables 14 through 18.

The data shown in Table 14 affords a comparison between the

linkages, with job autonomy as the control process variable. The

data indicate that two of the six job technology variables, job routine-

ness and job variability, explain more variance in performance

through their relationship with job autonomy. However, the other four

job technology variables do not support the strength of the indirect

linkage over the direct linkage. Therefore, with respect to the job

autonomy dimension of control processes, the third hypothesis is

rejected.

With respect to the two stronger indirect linkages, the

coefficients for the links indicate the following: (1) low levels of

job routineness are associated with greater job autonomy which, in

turn, is associated with greater performance; and (2) high levels of

job variability are associated with higher job autonomy which, in
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turn, is associated with higher performance. With respect to the

stronger direct linkages, the coefficients indicate that higher per-

formance is associated with lower levels of job difficulty, product-

process routineness, other-dependence and dependence on others.

The data shown in Table 15 supplies the linkage comparisons

with acceptance as the control process variable. The data indicate

that three of the six job technology variables explain more variance

in performance through their relationship with acceptance. These

three are job routineness, job variability and product-process routine-

ness. The other three job technology variables do not support the

strength of the indirect linkage over the direct linkage. Therefore,

in terms of the acceptance dimension of control processes, the third

hypothesis is rejected.

In reference to the coefficients of the three stronger indirect

linkages, the following associations are evidenced: high levels of job

routineness, job variability and product-process routineness are each

associated with greater acceptance which, in turn, is related to

greater performance. With respect to the stronger direct linkages,

the coefficients attest to higher performance as associated with lower

levels of job difficulty, other dependence and dependence on others.

The data displayed in Table 16 stipulate the linkage compari-

sons with compatibility as the control process variable. The data

denote that two of the job technology variables, job routineness and

product-process routineness, explain more variance in performance

through their relationship with compatibility. However, the other

four job technology variables do not support the strength of the
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indirect linkage over the direct linkage. Therefore, with respect to

the compatibility dimension of control processes, hypothesis three is

rejected.

The following associations are mandated by the coefficients of

the two stronger indirect linkages: low levels of job routineness and

high levels of product-process routineness are both associated with

greater compatibility which, in turn, is related with higher perform-

ance. The coefficients for the four stronger direct linkages indicate

that higher performance is associated with increasing levels of job

variability and decreasing levels of job difficulty, other dependence

and dependence on others.

Table 17 provides the linkage comparisons with personal-direct

control as the managerial control process variable. The data indicate

that for all six job technology variables, the indirect linkage is not

stronger than the direct path. It should be noted that none of the

Beta coefficients in the indirect path were statistically significant.

In other words, personal-direct control was not found to be a signifi-

cant predictor of performance, nor were any of the job technology

variables found to be significant predictors of personal-direct con-

trol. Therefore, with respect to the personal-direct control dimen-

sion, hypothesis three is rejected.

The data provided in Table 18 displays the linkage comparisons

with rule-use as .the control process variable. The data suggest that

one of the job technology variables, job routineness, explains more

variance in performance through its relationship with rule-use. How-

ever, the other five job technology variables do not support the

-w
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strength of the indirect linkage over the direct path. Therefore,

with respect to the rule-use dimension of control processes, the

third hypothesis is rejected.

The coefficients for the single strong indirect linkage indi-

cate that higher levels of job routineness are associated with greater

rule-use which, in turn, is related with increasing levels of perform-

ance. The coefficients for the stronger direct linkages signify that

higher performance is associated with increasing levels of job vari-

ability and decreasing levels of job difficulty, product-process

routineness, other dependence and dependence on others.

Discussion of the Analysis of

Hypothesis Three

The third hypothesis centered on determining to what extent

the indirect link between job technology (through managerial control)

and performance is stronger than the direct link. The regression

analysis data pertaining to the links between (1) job technology and

managerial control, and k2) managerial control and performance,

intimated that these relationships were moderately significant. More-

over, the data pertaining to the direct relationship between job tech-

nology and performance suggested very weak relationships. However,

when comparing all the Beta coefficients of the indirect and direct

linkages, there is inadequate support for hypothesis three.

At the minimum, the data suggest that for several dimensions

of job technology and managerial control, the indirect linkage is

stronger and should be given further attention. Specifically, when we

look at only those combinations of indirect links (i.e., "a" and "b")

.mam..
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where both Beta coefficients were statistically significant, the

indirect linkage is stronger. Table 19 identifies the four specific

combinations for which both coefficients were significant. This com-

parison indicates that three of these four indirect linkages are

stronger than the direct path. However, based on the overall analysis,

hypothesis three, as stated, is rejected.

Summary

In this chapter, the results of the evaluations for each of

the three hypotheses of this study were reviewed. In addition, the

validation of the job technology and performance constructs was

described, and the respective reliabilities were provided for these

constructs. With respect to job technology, six independent dimen-

sions were identified by the factor analysis. The performance con-

struct identified was composed of individuals' perceptions of their

respective work-group performance.

The evaluation of the first hypothesis identified five inde-

pendent dimensions underlying the nature of managerial control pro-

cesses. These dimensions for control processes were then used, (along

with the six dimensions of job technology and the performance con-

struct), in the evaluation of hypotheses two and three.

The analysis of hypothesis two provided moderate support for

the relationship between job technology and managerial control pro-

cesses. Job technology explained a significant amount of the overall

variance with respect to three of the five control process dimensions.
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These three were job autonomy, accetance of rules and standards, and

rule-use.

The evaluation of the third hypothesis revealed mixed results.

Specifically, when looking across all combinations of the relationships

between job technology, managerial control and performance, there are

several relationships wherein the amount of variance in performance

explained by job technology was best rendered by the indirect link

through managerial control. However, the hypothesis, as stated, cannot

be supported without a greater preponderance of such evidence.

.............



CHAPTER IV

DISCUSSION

The focus of this study has been to explore how, and to what

degree, job technology affects the performance of people in organiza-

tions. As pointed out earlier, among organization theorists who

espouse the contingency approach to researching behavior in organiza-

tions, considerable controversy exists in respect to the relationships

between organizational technology, structure and performance. In this

regard, some of the more recent literature has iuggested that the

technology-performance relationship might still be inappropriately

conceptualized, and that the focus should be placed on a technology-

control connection. Moreover, the literature propounds that the key

technology-organization connection may be one resulting from certain

"cognitive burdens" imposed by the tasks performed in organizations on

the processes of control. These cognitive aspects are reflected by

such elements as task (or job) variability, routineness, difficulty

and interdependence.

In this vein, the present study sought to examine the

technology-organization relationship from a different perspective,

i.e., by empirically evaluating the relationships between job tech-

nology, managerial control and performance. In essence, this study

104
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is exploratory in that it has attempted to examine some previously

unexplored issues. Three specific purposes were outlined for this

study. First, the researcher aspired to more clearly delineate the

underlying dimensions of the nature of control processes. Second, the

strength of the relationship between job technology and the dimensions

of control processes was assayed. Third, the relationship between job

technology, control processes and performance was investigated.

The results of this study identified five underlying dimen-

sions (or factors) of the nature of organizational control, i.e., job

autonomy, acceptance of rules and standards, compatibility among rules

and standards, personal-direct control and rule-use. The study hypo-

thesized three dimensions: the degree of personalization in exercising

control, the degree of unity in exercising control, and the degree of

autonomy given in exercising control. The differences between the

results and the hypothesized dimensions are not extensive. Spe-

cifically, the autonomy dimension did surface as an independent factor.

Also, the two factors of direct-personal control and rule-use reflect

the extent of personalization in control. Furthermore, the factors

of acceptance and compatibility are characteristic of the workers'

perceptions of whether or not the rules and standards are consistent

and united. These findings afford some clarification for Woodward's

(1970) conceptualization of two dimensions to control (i.e., personal-

mechanical and unitary-fragmented). Moreover, these results provide

initial operational measures for evaluating control processes, an area

which has not received a great deal of attention to date. This study

does not suggest that the construct of managerial control is completely
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delineated by the five dimensions described here. The study does,

however, present an operationalization of the conceptualization

described initially by Woodward (1970). Further work is undoubtedly

needed in operationalizing additional elements which are closely

related to control. These elements consist of work planning and the

evaluation of performance. These two managerial responsibilities

interact with the process of control in organizations and, therefore,

should not be treated as independent constructs. Included in these

two elements are the process of individual and group goal-setting, the

mechanisms of assessing and providing feedback on individual and group

performance, and the reward process associated with individual and

group performance. Although these processes are not explicitly treated

in organizational behavior literature as components of control, they

are essential processes in every organization which affects or controls

behavior. As such, we propose that, in the context of assessing the

relationships between job technology characteristics and performance,

these processes be considered as essential elements of managerial con-

trol. This approach to defining control processes is much more

explicit and broader in scope than those of several key authors--

namely, Woodward's (1970) two dimensional concept of control, Ouchi

and Maguire's (1975) concept of behavior and output control, and

Van de Ven's (1980) three modes of control. For the most part, these

authors include several, but not all, of the essential elements

described herein. The element of evaluation of performance is one

which is not explicitly treated in any of these aforementioned con-

ceptualizations.

. --'--- ]
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In order to more fully develop an assessment of control pro-

cesses, further studies should be performed utilizing the refined

scales of the elements of control developed in this study, as well as

operationalizing and measuring some of the additional elements

described above. Since all these dimensions emphasize managerial con-

trol processes, which can vary to a great extent within organizations,

it is recommended that the level of analysis for future research be

at the individual and work-group levels.

The results with respect to hypothesis two suggest that charac-

teristics of job technology are significantly associated with certain

characteristics of control at the work-group level. This is in agree-

ment with Woodward's (1970) conceptualization, although her work

referred more specifically to operations technology. Also, these

findings are congruent with the propositions of Slocum and Sims (1980)

in relating control to uncertainty in the work and to job interdepen-

dence. A basic premise of this research is that managers can influ-

ence various characteristics of the job as well as make changes in

various components of the control process. The relevance of these

issues depends on the extent to which the fit between the various job

technology characteristics and control process dimensions is crucial

to behavior and performance. In part, the present study stressed this

issue (i.e., hypothesis three). In certain respects, this issue is

reflected in much of the literature pertaining to job design, which

focuses on the relationships between performance, job characteristics

and a variety of situational variables. Five of the job technology

characteristics in this study proved to be significantly related to at
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least one dimension of control. The one characteristic which did not

prove to be a significant predictor was "other dependence." This dimen-

sion refers to the extent to which the work of others in one's work-

group, or in another work-group, is dependent on the work of the

respondent. However, the other component of task interdependence,

dependence on others, did prove to be a significant predictor of the

control process dimensions specified in this study. This suggests

the importance of differentiating between the two components of task

interdependence in future research efforts. Furthermore, the results

suggest that the job technology variable labelled "product-process

routineness" was the best predictor across all the dimensions of mana-

gerial control. This variable highlighted the extent of change in

the process of work production and in the product (or service). Such

features of change would influence the degree of uncertainty associ-

ated with the work performed, a critical dimension affecting control,

and one which was articulated by various authors (e.g., Slocum and

Sims, 1980). This characteristic of technology pertains directly to

what has been described as "operations" technology. In this regard,

it is particularly noteworthy that this dimension proved to be signifi-

cant in a service-type organization. Since most of the studies focus-

ing on operations technology have been with product-type organiza-

tions, we suggest that further research concentrate on service-type

organizations.

The results from the evaluation of the third hypothesis

advance several important issues. First, although the evidence did

not establish a significantly stronger argument for the indirect
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relationship (i.e., job technology-managerial control-performance)

over the direct relationship (technology-performance), it did indicate

the following: (1) that job technology by itself is not a strong pre-

dictor of performance, (2) that the managerial control process dimen-

sions of this study are significantly associated with performance,

and (3) as pointed out earlier, that job technology dimensions are

significantly related to managerial control. These findings suggest

that the hypothesis warrants further investigation. Specifically,

new and larger samples within similar, service-type organizations

should be explored. The measures of managerial control should be

refined, to include the additional elements described earlier. Also,

more objective, and multiple, measures of performance should be

applied. In this regard, if the performance evaluation dimension of

managerial control can be incorporated as an element of control (as

previously advised), then performance evaluations' results might be

utilized as a measure of performance. Early in this study an attempt

was made to acquire such measures of performance, but this effort was

unsuccessful. The availability of such measures could and should be

used in conjunction with other measures, including surrogate measures

of performance.

Additionally, the findings suggest the possibility that there

may be some other variables moderating or confounding the relationship

between technology and performance. Work-group size was controlled

in this study, and should be included in future evaluations. Further-

more, in order to more adequately compare the technology/control/

performance connection with the technology/structure/performance
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association measures of organizational structure should be included

in future investigations. In this regard, the dimensions of structure

include such elements as formalization, differentiation, administrative

intensity, and centralization (Ford and Slocum, 1977). The compara-

tive evaluations of the two "connections" (i.e., structure and con-

trol) should consider possible interactive effects between structure

and control dimensions, as well as unique effects of both sets of

dimensions upon the technology-performance relationship.

Another variable which should be treated explicitly in future

research is the environment, i.e., such environmental features as com-

plexity, change and uncertainty. Previous research has revealed an

association between environment and structure. However, environment

might also directly influence job technology and managerial control.

For example, the extent to which the product or service changes

(product-process routineness) should be related to changes in the

organization's environment. Also, the variability in tasks performed

might very well be a function of uncertainty or complexity in the

environment. Similarly, the degree of job discretion, or autonomy

permitted, might be directly related to the complexity of the environ-

ment.

Another additional variable which should be explored in terms

of possible moderating or intervening effects on the job technology/

performance relationship is communications, i.e., the frequency, magni-

tude and patterns of communications within and between work-groups.

It might be proposed that task interdependence, for example, would

have a major influence on the communications between work-group
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members and their supervisor. This, in turn, might have an impact on

the extent to which control is personal and/or direct in nature.

In summary, a number of additional relationships require

further investigation with respect to the issue of a direct or

indirect connection between job technology and performance. The con-

clusions drawn from this study do not completely clarify either the

extent or the pattern of the relationship. However, the findings do

suggest that further research is warranted; they also provide an indi-

cation of some of the specific dimensions of both job technology and

managerial control which merit consideration. This study centered

upon one type of service organization; therefore, the conclusions do

not lend themselves to indiscriminate generalizations. It would be

efficacious for future research to utilize service-type organizations

as well as product type firms. The present study attempted to clarify

the underlying nature of managerial control processes, and to empiri-

cally explore the relationships between job technology, control and

performance. The scientific method calls for a continuous interaction/
between theory and empirical research. Toward this end, the next

stage of research must address several tasks. First, the instrument

used in this study should be refined to include some of the additional

dimensions of control processes as well as some of the other addi-

tional variables discussed. Furthermore, some objective measures of

performance must be applied. Second, the propositions explored here

should be tested in new settings, incorporating some of the additional

issues (variables and possible relationships) which were identified.
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Based on this effort and future work, far greater percipiency and

lucidity may be achieved in regard to the taxonomy of how behavior and

performance in organizations relate to job technology and to the mana-

gerial processes.
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APPENDIX B

QUESTIONNAIRE ASSESSING THE NATURE OF ORGANIZATIONAL TECHNOLOGY,

CONTROL PROCESSES, AND PERFORMANCE
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PRIVACY STATEMENT

In accordance with paragraph 30, AFR 12-35, the following information

is provided as required by the Privacy Act of 1974:

a. Authority:

(1) 5 U.S.C. 301, Departmental Regulations; and

(2) 10 U.S.C. 8012, Secretary of the Air Force, Powers,
Duties, Delegation by Compensation; and

(3) EO 9397, 22 Nov 43, Numbering System for Federal

Accounts Relating to Individual Persons; and

(4) DOD Instruction 1100.13, 17 Apr 68, Surveys of
Department of Defense Personnel; and

(5) AFR 30-23, 22 Sep 76, Air Force Personnel Survey
Program.

b. Principal purposes. The survey is being conducted to col-
lect information to be used in research aimed at illuminating and pro-
viding inputs to the solution of problems of interest to the Air
Force and DOD.

c. Routine uses. The survey data will be converted to infor-
mation for use in research of management related problems. Results of

the research, based on the data provided, will be included in a
written doctoral dissertation and may also be included in published
articles, reports, or texts. Distribution of the results -'f the
research, based on the survey data, whether in written form or pre-
sented orally, will be unlimited.

d. Participation in this survey is entirely voluntarily.

e. No adverse action of any kind may be taken against any
individual who elects not to participate in any or all of this
survey.

141
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GENERAL INFORMATION

The purpose of this questionnaire is to obtain information
about you, your job, your work group and your organization. Spe-
cifically, this information is being collected in support of research
assessing the relationships between the nature of job technology, job
control processes and performance in organizations.

Please be assured that all information will be held in the
strictest confidence. Your individual responses will NOT be pro-
vided to your organization or to any other agency. Only the individual
performing this research will have access to your completed question-
naire. In addition, when the results of this study are published,
readers will NOT be able to identify specific individuals or work
groups.

When you have completed the questionnaire, please seal it and
the two machine-scored response sheets in the enclosed, addressed
envelope and return it through inter-office mail distribution within

five working days.

Thank you for your cooperation. If you have any questions
please contact the researcher at the following address:

Major Nestor K. Ovalle, 2d
AFIT/LSB
Wright-Patterson AFB OH 45433
Office Phone: 255-4529

KEY WORDS

The following should be considered as key words throughout the
questionnaire:

1. Supervisor: The person to whom you report directly.
2. Work-Group: All persons who report to the same super-

visor as you do.

3. Organization: The overall organizational unit (e.g., Base
Hospital, Organizational Maintenance
Squadron, etc.). The overall organizational
unit will be composed of various (perhaps
many) work groups which might be referred
to as sections, branches or departments.

INSTRUCTIONS

1. This questionnaire is composed of 5 sections, with a total
of 100 items (individual "questions") numbered "1" through "100".
All 100 items must be answered by filling in the appropriate spaces on
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the machine-scored response sheets provided. If for any item you do not
find a response that fits your case exactly, use the one that is the
closest to the way you feel.

2. Please use a "soft-lead" (number 2) pencil, and observe
the following:

a. Make heavy black marks that fill in the space (of the
response you select).

b. Erase cleanly any responses you wish to change.

c. Make no stray markings of any kind on the response
sheet.

d. Do not staple, fold or tear the response sheet.

e. Do not make any markings on the questionnaire booklet.

3. You have been provided with two response sheets. Do NOT
fill in your name on either sheet so that your responses will be
anonymous. Please note that each sheet has an ID number (in the spaces
labelled "Identification Number") ending with the number "1" or "2".
Please use the response sheet with the ID number ending with the num-
ber "i" to respond to the first 80 items (or questions) and then answer
questiuns 81 through 100 on the response sheet with the ID number which
ends with the number "2', using the first 20 answer blocks.

4. Each response block has 10 spaces (numbered I through 10)
or a 1-10 scale. The questionnaire items normally require a response
from 1-7 only, therefore, you will rarely need to fill in a space
numbered 8, 9, or 10. Questionnaire items are responded to by marking
the appropriate space on the response sheet as in the following
example:

Using the scale (seven descriptive statements which may reflect
your opinion) below, evaluate "sample item I."

SCALE

1 - Strongly disagree 5 - Slightly agree
2 - Moderately disagree 6 - Moderately agree

3 - Slightly disagree 7 a Strongly agree
4 - Neither agree nor disagree

ri
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Sample item i:

The guidance you receive in your job from your supervisor is
frequently unclear.

(If you "moderately agree" with sample item #1, you would "blacken in"
the corresponding number of that statement (moderately agree - 6) on
the response sheet for item numbered "sample item 1".]

Sample response: 6 3 45 6 78 91

L6010
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THE NATURE OF THE JOB TECHNOLOGY

Instructions

Below are 38 items (numbered 1 through 38) which relate to the
nature of the tasks and work performed by you. Read each item care-
fully and then decide to what extent you agree with each item. Indi-
cate the extent of your agreement by choosing the statement below which
best represents your opinion and "blacken in" the corresponding number
of that statement on the separate response sheet for items numbered 1
through 38.

1 = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 - Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 - Neither agree nor disagree

1. I do about the same job in the same way most of the time.

2. There is a great deal of variety in the work I do.

3. Regardless of the variety of work I do, the methods I use to do
it are about the same.

4. Think of the different work inputs which generate work for you
(e.g., requests or requirements made by a supervisor, another
office worker, another work group, another organization). In my
job I am able to anticipate and predict the frequency of these
work inputs most of the time.

5. In my job I encounter the same kinds of problems most of the time.

6. Many jobs require the use of searching procedures (to search for
information essential to accomplishing the work). The searching
procedures I use in my job are very similar from one day to the
next.

7. The decisions I make in my job are very dissimilar from one day to
the next.

8. It is very difficult to learn enough about my job to handle all of
the different problems that come up.

9. 1 encounter a great deal of variety in the types or kinds of
tasks in my job.

10. I encounter a great deal of variety in the types of methods I use
to perform my work.
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1 = Strongly disagree 5 = Slightly agree
2 - Moderately disagree 6 - Moderately agree
3 - Slightly disagree 7 - Strongly agree
4 - Neither agree nor disagree

11. In my job I basically perform repetitive activities from one day
to the next.

12. Regardless of the variety of work I do, my job is mainly concerned
with routine matters.

13. In my job there is a great deal of variety in the events that cause
or generate my work.

14. In my job there is a great deal of uncertainty about the appropri-
ateness of a given procedure (method) to use in accomplishing a
given task.

15. In my job it is very difficult to predict the work/tasks I'll be
performing from one day to the next.

16. There is a clear and understandable sequence of steps that I
follow in doing most of my work.

17. In the course of my job I frequently encounter difficult problems
which I don't know how to solve immediately.

18. The majority of the problems I encounter in my job are similar
from one day to the next.

19. The problems I encounter in my job are of such a nature that they
require a great deal more time devoted to "thinking" (e.g., trying
to define them specifically, deciding what further information is
needed to identify causes and/or potential alternative solutions,
etc.) than to actually acting on some solution(s).

20. The problems I encounter in my job are of such complexity that
they require a great deal of consultation with others (in or out-
side of your work group) and/or they require a great deal of
reference to written guidelines/procedures before I can act on
some solution(s).

21. If, in my job, I encounter some problem that I don't know how to
handle, there are others I can readily consult with who will know
how to resolve it.

2
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I = Strongly disagree 5 - Slightly agree
2 - Moderately disagree 6 - Moderately agree
3 - Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

22. If, in my job, I encounter some problem that I don't know how to
handle, there is documentation (written guidelines, procedures,
etc.) I can readily consult to show me how to resolve it.

23. In some jobs things are fairly predictable. In others, you are
often not sure what the outcome will be. In my job I am sure
what the results of my efforts will be most of the time.

24. Aside from formal training (i.e., the basic prerequisite training
required of all job applicants for my job), the problems I
encounter in my job are of such complexity that a very long
(greater than six months) on-the-job training program would be
necessary to adequately prepare someone for this job.

25. The problems I encounter in my job are of such complexity that no
formal training provided for this job could possibly provide me
with the capability of handling most of the problems.

26. In some aspects of a job we are often able to seek solutions to
problems at a reasonable pace (rather than having to respond imme-
diately with little or no time for analysis). In my job, most of
the time I am forced to respond to problems without much analysis.

27. In my job most of the work I perform can be planned ahead of time
(i.e., most of my work does not appear spontaneously).

28. I general, I would describe my work as being extremely difficult
and complex.

29. Some jobs are dependent upon one another in the sense that the
second job can be performed only if the first is performed. Of
the tasks connected with my job, my job depends a great deal on
someone else (or others) in my work-group doing their job first.

30. Some jobs are dependent upon one another in the sense that the
second job can be performed only if the first is performed. Of
the tasks connected with my job, my job depends a great deal on
someone else (or others) in another work-group(s) doing their job
first.

3



148

1 = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 - Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 - Neither agree nor disagree

31. Some jobs are dependent upon one another in the sense that the
second job can be performed only if the first is performed. Of
the tasks connected with my job, the job of someone else (or
others) in my work-group depends a great deal on me doing my job
first.

32. Some jobs are dependent upon one another in the sense that the
second job can be performed only if the first is performed. Of
the tasks connected with my job, the job of someone else (or
others) in another-work group(s) depends a great deal on me doing
my job first.

33. During an average week, the nature of my work is such that I
interact a great deal with other members in my-work group about
specific aspects of my work.

34. During an average week, the nature of my work is such that I inter-
act a great deal with other members in another work-group(s) about
specific aspects of my work.

35. The product(s) or service(s) provided by an organization may be
categorized as being custom-designed (e.g., highly individualized
to meet customer specifications) or they may be fairly standard
(e.g., very similar for all customers). The product(s) or ser-
vice(s) my work-group provides is relatively standard.

36. The product(s) or service(s) provided by an organization may be
described as remaining relatively similar over time or they may
change with some frequency (e.g., every year or so). The pro-
duct(s) or service(s) my work-group provides remains relatively

the same over time.

37. As part of the process of providing a product or service, every
work group within an organization is required to complete certain
tasks. In my work-group, the procedures and steps followed for

completing our primary tasks are fairly standard and remain rela-
tively similar over time.

38. The process (procedures used or steps taken) of providing a pro-
duct or service may be fairly predictable (i.e., if you do this,
that will happen) or not very predictable (i.e., you often are not
sure whether something will work or not). In my work-group, the
process(es) followed for completing our primary tasks is very pre-
dictable.

4
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PERCEIVED PERFORMANCE

Instructions

Below are seven items (numbered 39 to 45) which relate to the
performance of your work group as you view it. It is important that
your answers reflect a thoughtful, honest response, reflecting the
actual performance in your work group as you see it. Read each item
carefully and then decide to what extent you agree with the item.
Indicate the extent of your agreement by choosing the statement below
which best represents your opinion and "blacken in" the corresponding
number of that statement on the separate response sheet for items
numbered 39 through 45.

I - Strongly disagree 5 - Slightly agree
2 - Moderately disagree 6 = Moderately agree
3 - Slightly disagree 7 - Strongly agree
4 - Neither agree nor disagree

With respect to the seven items that follow, the term "output" needs
some clarification. Every work-group member produces something in
their work. "Output" refers to what each member produces. It may be a
"product" or "service." But sometimes it is very difficult to identify
the product or service for individual work-groups or their members.
Below are listed some examples of the many products or services being
produced by different work-groups in an organization:

- develop management information system requirements
- perform engineering assessment studies
- prepare staff papers
- develop and administrer contracts
- cost analysis

- job classification
- monitor new programs
- evaluate support requirements

These are just a few examples of the things being produced in this
sample organization.

Please think carefully of the things you and your work-group members
produce as you respond to the items below.

39. The quantity of output of your work-group members is very high.

40. The quality of output of your work-group members is very high.

5
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1 = Strongly disagree 5 - Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

41. Your work-group members always get maximum output from the avail-
able resources (e.g., personnel, money, material).

42. Your work-group members do an excellent job in anticipating prob-
lems that may come up in the future and preventing them from
occurring or by minimizing their effects.

43. When high priority work arises (e.g., short suspenses, crash pro-
grams and schedule changes) your work-group members do an excel-
lent job in handling these situations.

44. When changes are made in the routines of your work-group (e.g.,
the structure, the tasks performed), your work-group members do
an excellent job in accepting and adjusting to these.

45. Your work-group's performance in comparison to similar work-
groups is very high.
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THE NATURE OF THE JOB CONTROL PROCESS

Instructions

Below are 35 items (numbered 46 th- ,- 80) which relate to the
manner in which your work is guided, dj.e, e?, supervised and evaluated.
Read each item carefully and then decidL ri.. what extent you agree with
each item. Indicate the extent of your agreement by choosing the
statement below which best represents your opinion and "blacken in" the
corresponding number of that statement on the separate response sheet
for items numbered 46 through 80.

1 - Strongly disagree 5 - Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 - Slightly disagree 7 - Strongly agree
4 - Neither agree nor disagree

46. My immediate supervisor frequently keeps a close check on what I

am doing.

47. My immediate supervisor has a great influence on what I do in a
typical work week.

48. In some jobs we receive more direction and/or guidance from our
immediate supervisor, in other jobs we receive more direction and/
or guidance by indirect means (e.g., established policies/pro-
cedures from top management). Most of my work is guided/directed
by indirect means.

49. Most of my normal, daily work activities are guided by written
manuals/directives/rules which set forth the way I am to perform
my job.

50. With regard to those tasks that are guided by written manuals/
directives, my supervisor is very strict in requiring that I
always follow them.

51. It seems as though there is a written rule for everything here.

52. Many jobs have specified standards of work performance which
prescribe such things as the quantity and/or quality of work to
be performed (e.g., you must produce so much at a certain rate
and/or your output must meet a minimum standard of quality). In
my job I am provided with very few specified standards of work
performance.

7.
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1 - Strongly disagree 5 = Slightly agree
2 - Moderately disagree 6 - Moderately agree
3 - Slightly disagree 7 = Strongly agree
4 - Neither agree nor disagree

53. In m- work it is very difficult to get anything done when I

attempt to attain every standard of work performance which apply
to my tasks.

54. In order to be successful in my job, if I had my way I would
significantly reduce the number of specified standards of work
performance which apply to my tasks.

55. I get my orders from the same person all the time.

56. The direction and guidance I receive on how to perform my job is

always consistent from one day to the next.

57. In my job I often find myself in a bind trying to comply with the
demands of more than nne person.

58. It is nearly impossible to satisfy all the different requirements
of my job.

59. On my job I have more than one boss telling me what to do.

60. Many jobs have a number of different rules prescribing how to
proceed with your work. Regardless of how many different rules

I must follow, in my job these rules are very inconsistent with
one another--i.e., two or more rules seem to conflict exten-
sively.

61. Many jobs have a number of different standards of work perform-
ance which prescribe such things as the quantity and/or quality of
work to be performed. Regardless of how many different standards
I must attempt to attain in my job, these standards are very
inconsistent with one another--i.e., two or more standards seem
to conflict extensively.

62. Many jobs have a number of different standards of work perform-

ance which prescribe such things as the quantity and/or quality of
work to be performed. The standards of work performance in my
job are very acceptable to me.

63. Many jobs have a number of different standards of work performance
which prescribe such things as the quantity and/or quality of work
to be performed. The standards of work performance in my job are
very realistic (i.e., they are achievable yet challenging).
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1 - Strongly disagree 5 = Slightly agree
2 - Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

64. Many jobs have a number of different standards of work performance
which prescribe such things as the quantity and/or quality of work
to be performed. In my job I feel a great deal of commitment to
achieving these standards.

65. Many jobs have a number of different standards of work performance
which prescribe such things as the quantity and/or quality of work
to be performed. If I had my way, I would make some major changes
in the prescribed standards pertaining to my job.

66. Many jobs have a number of different rules/procedures which guide
or direct how to perform the work and how to behave on the job.
The rules/procedures in my job are very acceptable to me.

67. Many jobs have a number of different rules/procedures which guide
or direct how to perform the work and how to behave on the job.
In my job I feel a great deal of commitment to following these
rules/procedures.

68. Many jobs have a number of different rules/procedures which guide
or direct how to perform the work and how to behave on the job.
In my job the rules/procedures are very realistic.

69. My job permits me a great deal of discretion in deciding (on my
own) how to go about doing the work.

70. My job denies me any chance to use my personal initiative or
judgment in carrying out the work.

71. My job gives me considerable opportunity for independence and
freedom in how I do the work.

72. When I encounter a difficult/complex problem which might involve
the concerns of another work-group(s), I almost always go directly
to the people involved without first checking with my supervisor.

73. This job allows me to make most decisions on my own.

74. This job gives me a great deal of freedom in deciding which tasks
to perform.

9



154

1 = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 - Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

75. This job gives me a great deal of freedom in deciding in what
order to perform tasks.

76. This job gives me a great deal of freedom in determining the pace
at which I work.

77. When I am being evaluated in my job, a great deal of the weight is
given to objective records which show specific output of the work
performed.

78. A great deal of my work is evaluated on non-output measures such
as how I go about doing the job, the manner in which I approach
problems, etc.

79. My immediate supervisor checks on me frequently to see how I am
doing my work.

80. My immediate supervisor is much more familiar with the final out-
comes (output measures of my work) than with the day-to-day
manner in which I go about performing it.

10
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JOB SATISFACTION

Instructions

Below are 5 items (numbered 81 through 85) which relate to the
degree to which you are satisfied with various aspects of your job.
Read each item carefully and choose the statement below which best
represents your opinion. "Blacken in" the corresponding number of that
statement on the separate response sheet for items numbered 81 through
85.

1 Delighted
2 - Pleased
3 - Mostly satisfied
4 - Mixed (about equally satisfied and dissatisfied)
5 - Mostly dissatisfied
6 - Unhappy
7 - Terrible

81. How do you feel about your job?

82. How do you feel about the people you work with--your coworkers?

83. How do you feel about the work you do on your job--the work
itself?

84. What is it like where you work--the physical surroundings, the
hours, the amount of work you are asked to do?

85. How do you feel about what you have available for doing your job--

I mean equipment, information, good supervision, and so on?

11
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BACKGROUND INFORMATION

Instructions

Below are 15 questions (numbered 86 through 100) which concern
your background. This information is needed strictly to assess the
representativeness of groups according to certain characteristics and
NOT to identify you as an individual. On the separate response sheet
please "blacken in" the number which corresponds to your response for
each question numbered 86 through 100.

86. Total years in or working for the Air Force:

1. Less than 2 years.
2. More than 2 years, less than 4 years.
3. More than 4 years, less than 6 years.
4. More than 6 years, less than 8 years.
5. More than 8 years, less than 10 years.
6. More than 10 years, less than 12 years.
7. More than 12 years, less than 14 years.
8. More than 14 years, less than 16 years.
9. More than 16 years, less than 18 years.

10. More than 18 years.

87. Total months in present career field:

1. Less than 1 year.
2. More than I year, less than 2 years.
3. More than 2 years, less than 3 years.
4. More than 3 years, less than 4 years.
5. More than 4 years, less than 5 years.
6. More than 5 years, less than 6 years.
7. More than 6 years, less than 7 years.
8. More than 7 years, less than 8 years.
9. More than 8 years, less than 9 years.
10. More than 9 years.

88. Total months at this station:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. More than 36 months.

12
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89. Total months in present organization:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. More than 36 months.

90. Total months in present work-group:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. More than 36 months.

91. Total months in present position:

1. More than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. More than 36 months.

92. How many people are there in your work-group?

1. 3 or less 5. 13 to 15
2. 4 to 6 6. 16 to 18
3. 7 to 9 7. more than 18
4. 10 to 12

93. How many people do you directly supervise?

1. None 6. 5
2. 1 7. 6
3. 2 8. 7
4. 3 9. 8
5. 4 10. more than 8

13
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94. For how many people do you write performance reports?

1. None 6. 5
2. 1 7. 6
3. 2 8. 7
4. 3 9. 8
5. 4 10. more than 8

95. Does your supervisor actually write your performance reports?

1. Yes 2. No 3. Not sure

96. Your highest education level obtained is:

1. Non-high school graduate
2. High school graduate or GED
3. Less than two years college
4. Two years or more college
5. Bachelors Degree
6. Masters Degree
7. Doctoral Degree

97. Your work requires you to work primarily:

1. Alone
2. With one or two people
3. As a small group team member (3 to 5 people)
4. As a large group team member (6 or more people)
5. Other

98. Your sex is:

1. Male
2. Female

99. You are a (an):

1. Officer
2. Airman
3. Civilian (GS)
4. Civilian (Wage Employee)
5. Non-Appropriated Fund (NAF) Employee
6. Other

14
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100. Your grade level is:

1. 1-2
2. 3-4
3. 5-6
4. 7-8
5. 9-10
6. 11-12
7. 13-14
8. 15-16
9. Higher than 16

15
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MEASURES OF THE VARIABLES
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APPEL'?")IX C

MEASURES OF THE VARIABLES

This appendix consists of five sections. Each section describes

a component of the questionnaire. Sections I, II and III refer to

measures of Technology, Performance, and Control respectively. Section

IV refers to the measure of Job Satisfaction. Section V describes the

Background Information portion of the questionnaire. With the excep-

tion of the Background Information items, all items on the question-

naire used seven-point Likert-type responses. In this appendix, we have

identified for each questionnaire item the "variable numbers" used in

the analysis as well as the "questionnaire number" (which refers to the

placement of the item in the questionnaire). The questionnaire con-

sisted of 100 items, including the Background Information portion.

Section I. Measurement of Technological Routineness

Included are four separate indices which together incorporate

measures of raw materials, knowledge and operations technology and are

based upon measures of earlier research (e.g., Woodward, 1965; Perrow,

1967; Bell, 1965; Lynch, 1974; Van de Ven and Delbecq, 1974). All 38

questionnaire items in Section I used seven-point Likert-type responses:

i.e., 1 - strongly disagree through 7 " strongly agree.

161
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A. Index of Task Predictability 162

and Task Variability

The following index measures both the predictability and

variability of tasks and is focused upon raw materials and knowledge

technology primarily, and to some extent on operations technology.

High predictability and low variability indicate high routineness).

The following items receive reverse scoring: 2, 7 through ii, 13

through 15.

Variable Questionnaire
Number Number

VI 1. I do about the same job in the same way most of

the time.

V2 2. There is a great deal of variety in the work I
do.

V3 3. Regardless of the variety of work I do, the

methods I use to do it are about the same.

V4 4. Think of the different work inputs which
generate work for you (e.g., requests or require-
ments made by a supervisor, another office
worker, another work-group, another organiza-
tion). In my job I am able to anticipate and
predict the frequency of these work inputs most
of the time.

V5 5. In my job I encounter the same kinds of problems
most of the time.

V6 6. Many jobs require the use of searching pz4'cedures
(to search for information essential to 4Zcom-
plishing the work). The searching procedures I
use in my job are very similar from one day to
the next.

V7 7. The decisions I make in my job are very dis-
similar from one day to the next.

V8 8. It is very difficult to learn enough about my
job to handle all the different problems that
come up.
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Variable Questionnaire
Number Number

V9 9. I encounter a great deal of variety in the type
or kinds of tasks in my job.

VO 10. I encounter a great deal of variety in the types
of methods I use to perform my work.

ViI 11. In my job I basically perform repetitive activi-
ties from one day to the next.

V12 12. Regardless of the variety of work I do, my job
is mainly concerned with routine matters.

V13 13. In my job there is a great deal of variety in
the events that cause or generate my work.

V14 14. In my job there is a great deal of uncertainty
about the appropriateness of a given procedure
(method) to use in accomplishing a given task.

V15 15. In my job it is very difficult to predict the
work/tasks I'll be performing from one day to
the next.

B. Index of Task Difficulty

or Complexity

The following index measures the difficulty of tasks and is

focused upon raw materials and knowledge technology. Low difficulty

indicates hgh routineness (vis-a-vis nonroutineness). The following

items receive reverse scoring: 17, 19, 20, 24 through 26, 28.

Variable Questionnaire
Number Number

V16 16. There is a clear and understandable sequence of
steps that I follow in doing most of my work.

V17 17. In the course of my job I frequently encounter
difficult problems which I don't know how to
solve immediately.

i
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Variable Questionnaire
Number Number

VI8 18. The majority of the problems I encounter in my
job are similar from one day to the next.

V19 19. The problems I encounter in my job are of such
a nature that they require a great deal more
time devoted to "thinking" (e.g., trying to
define them specifically, deciding what fur-
ther information is needed to identify causes
and/or potential alternative solutions, etc.)
than to actually acting on some solution(s).

V20 20. The problems I encounter in my job are of such
complexity that they require a great deal of
consultation with others (in or outside of your
work-group) and/or they require a great deal of
reference to written guidelines/procedures
before I can act on some solution(s).

V21 21. If, in my job, I encounter some problem that I
don't know how to handle, there are others I can
readily consult with who will know how to
resolve it.

V22 22. If, in my job, I encounter some problem that I
don't know how to handle, there is documentation
(written guidelines, procedures, etc.) I can
readily consult to show me how to resolve it.

V23 23. In some jobs things are fairly predictable. In
others, you are often not sure what the outcome
will be. In my job I am sure what the results
of my efforts will be most of the time.

V24 24. Aside from formal training (i.e., the basic pre-
requisite training required of all job appli-
cants for my job), the problems I encounter in
my job are of such complexity that a very long
(greater than six months) on-the-job training
program would be necessary to adequately prepare
someone for this job.

V25 25. The problems I encounter in my job are of such
complexity that no formal training provided for
this job could possibly provide me with the capa-
bility of handling most of the problems.

1i j-



Variable Questionnaire

Number Number

V26 26. In some aspects of a job we are often able to
seek solutions to problems at a reasonable pace
(rather than having to respond immediately with
little or no time for analysis). In my job,
most of the time I am forced to respond to
problems without much analysis.

V27 27. In my job most of the work I perform can be
planned ahead of time (i.e., most of my work
does not appear spontaneously).

V28 28. In general, I would describe my work as being
extremely difficult and complex.

C. Index of Task Interdependence

The following index measures the interdependence of tasks and

is focused upon knowledge and operations technology primarily. LowJ

interdependence indicates high routineness (vis-a-vis nonroutineness).

All six items receive reverse scoring.

Variable Questionnaire
Number Number

V29 29. Some jobs are dependent upon one another in the

sense that the second job can be performed only
if the first is performed. Of the tasks con-
nected with my job, my job depends a great deal
on someone else (or others) In my work-group
doing their job first.

V30 30. Some jobs are dependent upon one another in the
sense that the second job can be performed only
if the first is performed. Of the tasks con-
nected with my job, my job depends a great deal
on someone else (or others) in another work-
group(s) doing their job first.

V31 31. Some jobs are dependent upon one another in the
sense that the second job can be performed only
if the first is performed. Of the tasks con-
nected with my job, the job of someone else
(or others) in my work-group depends a great
deal on me doing my job first.
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Variable Questionnaire
Number Number

V32 32. Some jobs are dependent upon one another in the
sense that the second job can be performed only
if the first is performed. Of the tasks con-
nected with my job, the job of someone else
(or others) in another work-group(s) depends a
great deal on me doing my job first.

V33 33. During an average week, the nature of my work
is such that I interact a great deal with other
members in my work-group about specific aspects
of my work.

V34 34. During an average week, the nature of my work is
such that I interact a great deal with other
members in another work-group(s) about specific
aspects of my work.

D. Index of the Nature of

Production Process

The following index measures the nature of the production pro-

cess, i.e., focusing on operations technology. Specifically, these

measures are based upon Woodward's (1965) distinctions between unit,

mass and process technologies with respect to standardization of pro-

duct/services and the process of production. High standardization indi-

cates high routineness (vis-a-vis nonroutineness).

Variable Questionnaire
Number Number

V35 35. The product(s) or service(s) provided by an
organization may be categorized as being custom-
designed (e.g., highly individualized to meet
customer specifications) or they may be fairly
standard (e.g., very similar for all customers).
The product(s) or service(s) my work-group pro-
vides is relatively standard.
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Variable Questionnaire
Number Number

V36 36. The product(s) or service(s) provided by an
organization may be described as remaining rela-
tively similar over time or they may change
with some frequency (e.g., every year or so).
The product(s) or service(s) my work-group pro-
vides remains relatively the same over time.

V37 37. As part of the process of providing a product or
service, every work-group within an organization
is required to complete certain tasks. In my
work-group, the procedures and steps followed for
completing our primary tasks are fairly standard
and remain relatively similar over time.

V38 38. The process (procedures used or steps taken) of
providing a product or service may be fairly pre-
dictable (i.e., if you do this, that will happen)
or not very predictable (i.e., you often are not
sure whether something will work or not). In my
work-group, the process(es) followed for com-
pleting our primary tasks is very predictable.



Section II. Measurement of Perceived Performance

Included here is one index which measures work-group perform

ance as perceived by the work-group members. This index consists of

seven items measuring various components of performance. These com-

ponents include quantity and quality of work, resource utilization,

ability to anticipate problems and changes, flexibility, and adaptab

ity. These items are based to a great extent on the works of Mott

(1972) and Hendrix and Halverson (1979) as well as upon the conceptu

izations of major criteria of effectiveness described in various sou

(e.g., Schein, 1970; Steers, 1977; Goodman, et al., 1979; and Lawler

et al., 1980). All seven items were measured on a seven-point scale

i.e., I = strongly disagree through 7 = strongly agree. High scores

reflect high work-group performance.

Variable Questionnaire
Number Number

V39 39. The quantity of output of your work-group memb

is very high.

V40 40. The quality of output of your work-group membe
is very high.

V41 41. Your work-group members always get maximum out
from the available resources (e.g., personnel,
money, material).

V42 42. Your work-group members do an excellent job in
anticipating problems that may come up in the
future and preventing them from occurring or b
minimizing their effects.

V43 43. When high priority work arises (e.g., short su
penses, crash programs and schedule changes)
your work-group members do an excellent job in
handling these situations.
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Variable Questionnaire
Number Number

V44 44. When changes are made in the routines of your
work-group (e.g., the structure, the tasks per-
formed), your work-group members do an excellent
job in accepting and adjusting to these.

V45 45. Your work-group's performance in comparison to
similar work-groups is very high.

L1
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Section III. Measurement of the Control Process

Section III is divided into four parts, each pertaining to a

potentially distinct aspect of the nature of the control process.

Part one includes two indices (based upon the theoretical formulations

of Woodward, 1970) which constitute the proposed dimension labelled

"the degree of personalization in exercising control." Part two

includes three indices (based upon the theoretical formulations of

Woodward, 1970 and McMahon and Perritt, 1971) which constitute the pro-

posed dimension labelled "the degree of unity in exercising control."

Part three includes an index which measures the proposed dimension

labelled "the degree of autonomy/discretion given in exercising control:'

Part four includes an index which measures the two modes of control

proposed by Ouchi and Maguire (1975), i.e., behavior and output con-

trol. All 35 questionnaire items in Section III used seven-point Likert-

type responses: i.e., 1 = strongly disagree through 7 - strongly agree.

Part One: Degree of Personalization in Exercising Control

A. Index of Emphasis on Direct,
Personal Control

The following index measures the extent of direct, personal

control (vis-a-vis indirect, impersonal). High direct control indi-

cates high personal (vis-a-vis impersonal) control of workers.

Item 48 receives reverse scoring.

Variable Questionnaire
Number Number

46 46. My immediate supervisor frequently keeps a close
check on what I am doing.
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Variable Questionnaire
Number Number

V47 47. My immediate supervisor has a great influence on
what I do in a typical work week.

V48 48. In some jobs we receive more direction and/or
guidance from our immediate supervisor, in other
jobs we receive more direction and/or guidance by
indirect means (e.g., established policies/pro-
cedures from top management). Most of my work is
guided/directed by indirect means.

B. Index of Emphasis on
Rule Usage

The following index measures the extent of the emphasis on use

of written rules (procedures/guidelines directing the means by which

tasks are to be performed). Low emphasis on rule usage indicates high

personal (vis-1-vis impersonal) control. All three items receive

reverse scoring.

Variable Questionnaire
Number Number

V49 49. Most of my normal, daily work activities are
guided by written manuals/directives/rules which
set forth the way I am to perform my job.

V50 50. With regard to those tasks that are guided by
written manuals/directives, my supervisor is very
strict in requiring that I always follow them.

V51 51. It seems as though there is a written rule for
everything here.

Part Two: Degree of Unity in Exercising Control

A. Index of Quantity of Performance
Standards to be Attained

The following index measures the extent of formal standards

of work performance (i.e., specifications prescribing the quantity

....
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and/or quality of output to be achieved or attained by workers in their

job). Low numbers of performance standards indicate a high united

(vis-a-vis disunited) control process. Items 53 and 54 receive reverse

scoring.

V52 52. Many jobs have specified standards of work per-
formance which prescribe such things as the
quantity and/or quality of work to be performed
(i.e., you must produce so much at a certain rate
and/or your output must meet a minimum standard
of quality). In my job I am provided with very
few specified standards of work performance.

V53 53. In my work it is very difficult to get anything
done when I attempt to attain every standard of
work performance which apply to my tasks.

V54 54. In order to be successful in my job, if I had my
way I would significantly reduce the number of
specified standards of work performance which
apply to my tasks.

B. Index of the Extent of Compatibility
Between Performance Standards to be
Attained and the Extent of Compati-
bility Between Rules/Procedures to
be Followed

The following index measures (1) the extent of compatibility

between the various specified standards of work performance to be

attained (i.e., the specifications of quantity and/or quality of the

output workers are expected to achieve), and (2) the extent of compati-

bility between the various rules/procedures to be followed (i.e., the

guidelines or directions which prescribe how to perform the work, how

to behave on the job, etc.). R compatibility between performance

standards and high compatibility between rules/procedures indicates

a hih united (visa--vis disunited) control process. Items 57 through

61 receive reverse scoring.
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Variable Questionnaire
Number Number

V55 55. I get my orders from the same person all the time.

V56 56. The direction and guidance I receive on how to
perform my job is always consistent from one day
to the next.

V57 57. In my job I often find myself in a bind trying to
comply with the demands of more than one person.

V58 58. It is nearly impossible to satisfy all the differ-
ent requirements of my job.

V59 59. On my job I have more than one boss telling me
what to do.

V60 60. Many jobs have a number of different rules pre-
scribing how to proceed with your work. Regard-
less of how many different rules I must follow,
in my job these rules are very inconsistent with
one another--i.e., two or more rules seem to con-
flict extensively.

V61 61. Many jobs have a number of different standards
of work performance which prescribe such things
as the quantity and/or quality of work to be per-
formed. Regardless of how many different stan-
dards I must attempt to attain in my job, these
standards are very inconsistent with one another--
i.e., two or more standards seem to conflict
extensively.

C. Index of the Extent of Acceptance of
or Incentive to Attain/Comply with Both
Performance Standards and Rules/
Procedures

The following index measures the extent of acceptance of or

incentive to attain/comply with (1) the various specified standards

of work performance (i.e., the specifications of quantity and/or

quality of the output workers are expected to achieve), and (2) the

various rules/procedures to be followed (i.e., the guidelines or

directions which prescribe how to perform the work, how to behave on

-I.
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the job, etc.). High acceptance or incentive to attain/comply with

performance standards and rules/procedures indicates a high united

(vis-a-vis disunited) control process. Item 65 receives reverse

scoring.

Variable Questionnaire
Number Number

V62 62. Many jobs have a number of different standards
of work performance which prescribe such things
as the quantity and/or quality of work to be
performed. The standards of work performance in
my job are very acceptable to me.

V63 63. Many jobs have a number of different standards of
work performance which prescribe such things as
the quantity and/or quality of work to be per-
formed. The standards of work performance in my
job are very realistic (i.e., they are achievable
yet challenging).

V64 64. Many jobs have a number of different standards of
work performance which prescribe such things as
the quantity and/or quality of work to be per-
formed. In my job I feel a great deal of commit-
ment to achieving these standards.

V65 65. Many jobs have a number of different standards of
work performance which prescribe such things as
the quantity and/or quality of work to be per-
formed. If I had my way, I would make some major
changes in the prescribed standards pertaining to
my job.

V66 66. Many jobs have a number of different rules/pro-
cedures which guide or direct how to perform the
work and how to behave on the job. The rules/
procedures in my job are very acceptable to me.

V67 67. Many jobs have a number of different rules/pro-
cedures which guide or direct how to perform the
work and how to behave on the job. In my job I
feel a great deal of commitment to following
these rules/procedures.

A '.i6in ] 4 '. . ~.,, " * '



175

Variable Questionnaire
Number Number

V68 68. Many jobs have a number of different rules/pro-
cedures which guide or direct how to perform the
work and how to behave on the job. In my job
the rules/procedures are very realistic.

Part Three: Degree of Autonomy/Discretion Given in Exercising Control

Index of Autonomy/Discretion

The following index measures the extent of autonomy/discretion

in the work. High scores indicate high autonomy. Item 70 receives

reverse scoring.

Variable Questionnaire
Number Number

V69 69. My job permits me a great deal of discretion in
deciding (on my own) how to go about doing the
work.

V70 70. My job denies me any chance to use my personal
initiative or judgment in carrying out the work.

V71 71. My job gives me considerable opportunity for
independence and freedom in how I do the work.

V72 72. When I encounter a difficult/complex problem
which might involve the concerns of another work-
group(s), I almost always go directly to the
people involved without first checking with my
supervisor.

V73 73. This job allows me to make most decisions on my
own.

V74 74. This job gives me a great deal of freedom in
deciding which tasks to perform.

V75 75. This job gives me a great deal of freedom in
deciding in what order to perform tasks.

V76 76. This job gives me a great deal of freedom in
determining the pace at which I work.

* - !
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Part Four: Behavior-Output Control

Index of Behavior-Output Control

The following index measures the extent to which behavior

control (monitoring and evaluation of behavior or of how the task is

being performed) is applied vis-a-vis output control (monitoring and

evaluation of the end product, final output). This index is based

upon the theoretical formulations and measures of Ouchi and Maguire

(1975). Hig scores indicate high behavior (vis-a-vis output) control

of workers. Items 77 and 80 receive reverse scoring.

Variable Questionnaire
Number Number

V77 77. When I am being evaluated in my job, a great deal
of the weight is given to objective records which
show specific output of the work performed.

V78 78. A great deal of my work is evaluated on non-output
measures such as how I go about doing the job,
the manner in which I approach problems, etc.

V79 79. My immediate supervisor checks on me frequently to
see how I am doing my work.

V80 80. My immediate supervisor is much more familiar with
the final outcomes (output measures of my work)
than with the day-to-day manner in which I go
about performing it.
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Section IV. Measurement of Job Satisfaction

Section IV is composed of the "Job Index" of Andrews and Withey

(1975). The Job Index consists of five variables (items) measuring

satisfaction with different aspects of the job. The scale used is

the same as that used by Andrews and Withey and is shown below:

Scale: 1. Delighted
2. Pleased
3. Mostly satisfied
4. Mixed (about equally satisfied and dissatisfied)
5. Mostly dissatisfied
6. Unhappy
7. Terrible

Variable Questionnaire
Number Number

V81 81. How do you feel about your job?

V82 82. How do you feel about the people you work with--
your co-workers?

V83 83. How do you feel about the work you do on your job--
the work itself?

V84 84. What is it like where you work--the physical sur-
roundings, the hours, the amount of work you are
asked to do?

V85 85. How do you feel about what you have available for
doing your job--I mean equipment, information,
good supervision, and so on?
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Section V. Background Information

This section consists of 15 background information items,

many of which are written specifically for Air Force personnel.

Variable Questionnaire
Number Number

V86 86. Total years in or working for the Air Force:

1. Less than 2 years.

2. More than 2 years, less than 4 years.
3. More than 4 years, less than 6 years.
4. More :han 6 years, less than 8 years.
5. More than 8 years, less than 10 years.
6. More than 10 years, less than 12 years.

7. More than 12 years, less than 14 years.
8. More than 14 years, less than 16 years.
9. More than 16 years, less than 18 years.
10. More than 18 years.

V87 87. Total months in present career field:

1. Less than 1 year.

2. More than 1 year, less than 2 years.
3. More than 2 years, less than 3 years.
4. More than 3 years, less than 4 years.

5. More than 4 years, less than 5 years.
6. More than 5 years, less than 6 years.
7. More than 6 years, less than 7 years.
8. More than 7 years, less than 8 years.

9. More than 8 years, less than 9 years.
10. More than 9 years.

V88 88. Total months at this station:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. More than 36 months.
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Variable Questionnaire
Number Number

V89 89. Total months in present organization:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.

4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. More than 36 months.

V90 90. Total months in present work-group:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.
7. -More than 36 months.

V91 91. Total months in present position:

1. Less than 6 months.
2. More than 6 months, less than 12 months.
3. More than 12 months, less than 18 months.
4. More than 18 months, less than 24 months.
5. More than 24 months, less than 30 months.
6. More than 30 months, less than 36 months.

7. More than 36 months.

V92 92. How many people are there in your work-group?

1. 3 or less 5. 13 to 15
2. 4 to 6 6. 16 to 18
3. 7 to 9 7. more than 18

4. 10 to 12

V93 93. How many people do you directly supervise?

1. None 6. 5
2. 1 7. 6
3. 2 8. 7
4. 3 9. 8
5. 4 10. more than 8
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Variable Questionnaire
Number Number

V94 94. For how many people do your write performance
reports?

1. None 6. 5
2. 1 7. 6
3. 2 8. 7
4. 3 9. 8
5. 4 10. more than 8

V95 95. Does your supervisor actually write your per-
formance re, rt?

1. Yes 2. No 3. Not sure

V96 96. Your highest education level obtained is:

1. Non-high school graduate
2. High school graduate or GED
3. Less than two years college
4. Two years or more college
5. Bachelors Degree
6. Masters Degree
7. Doctoral Degree

V97 97. Your work requires you to work primarily:

1. Alone
2. With one or two people
3. As a small group team member (3 to 5 people)
4. As a large group team member (6 or more

people)
5. Other

V98 98. Your sex is:

1. Male

2. Female

V99 99. You are a (an):

1. Officer
2. Airman
3. Civilian (GS)
4. Civilian (Wage Employee)
5. Non-appropriated Fund (NAF) Employee
6. Other
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Variable Questionnaire

Number Number

VI00 100. Your grade level is:

1. 1-2
2. 3-4
3. 5-6
4. 7-8

5. 9-10
6. 11-12

7. 13-14
8. 15-16
9. Higher than 16



AD-AIIO 099 AIR FORCE INST OF TECH WRIGHT-PATTERSON AFS OH F/6 5/1
ORGANIZATIONAL TECHNOLOGY, CONTROL, AND PERFORMANCE: A STUDY OF--ETC(Ul
1981 N K OVALLE

UNCLASSIFIED AFIT-CI-81-8 BAD

'3.3E m hh.



1111= i f128 111225

(II 1.25 II"I t111
11111L2 .4____ l .6

MICROCOPY R[SOWtION ff[Ti CHAT

NA10~ WA l !ANIWil

4mmft_- 4



BIBLILOGRAPHY

182



BIBLIOGRAPHY

Aiken, Michael, and Jerald Hage
1968 "Organizatidnal Interdependence and Intra-Organizational Struc-

ture," American Sociological Review, 33:912-930.

Aldrich, Howard E.
1972 "Technology and Organizational Structure: A Reexamination of

the Findings of the Aston Group," Administrative Science
Quarterly, 17:26-43.

Andrews, Frank M., and Stephen B. Withey
1976 Social Indicators of Well-Being: Americans' Perceptions of Life

Quality. New York: Plenum Press.

Argyris, Chris

1957 "The Individual and Organization: Some Problems of Mutual

Adjustment," Administrative Science Quarterly, 2:1-24.

Bell, Gerald D.
1965 "The Influence of Technological Components of Work Upon Manage-

ment Control," Academy of Management Journal, 8:127-132.

1967 "Determinants of Span of Control," American Journal of Soci-
ology, 73:100-109.

Bennis, W. G.
1962 "Toward a 'Truly' Scient!Zic Management: The Concept of Organi-

zational Health," General Systems Yearbook, 7:269-282.

Biddle, Derek, and Geoffrey Hutton
1976 "Toward a Tolerance Theory of Worker Adaptation," Human Rela-

tions, 29:832-862.

Blau, Peter M.

1964 Exchange and Power in Social Life. New York: John Wiley and
Sons, Inc.

Blau, Peter M., and Richard A. Schoenherr
1971 The Structure of Organizations. New York: Basic Books, Inc.

183



184

Blau, Peter M., Cecilia M. Falbe, William McKinley, and Phelps K.
Tracy
1976 "Technology and Organization in Manufacturing," Administra-

tive Science Quarterly, 21:20-40.

Bobbitt, H. Randolph, Jr., and Jeffrey D. Ford
1980 'Decision-Maker Choice as a Determinant of Organizational

Structure," Academy of Management Review, 5:13-23.

Brehm, Jack W.
1972 Responses to Loss of Freedom: A Theory of Psychological

Reactance. Morristown, N.J.: General Learning Press.

Burns, Tom, and G. M. Stalker
1961 The Management of Innovation. London: Tavistock Publications.

Campbell, J. P.
1973 "Research into the Nature of Organizational Effectiveness: An

Endangered Species?" Unpublished paper, University of
Michigan.

Campbell, J. P., and others
1974 "The Measurement of Organizational Effectiveness: A Review of

Relevant Research and Opinion." Final Report, Navy Personnel
Research and Development Center Contract N00022-73-C-0023.
Minneapolis: Personnel Decisions.

Chandler, Alfred D., Jr.
1962 Strategy and Structure. Cambridge, Mass.: MIT Press.

Child, John
1972a "Organizational Structure, Environment and Performance: The

Role of Strategic Choice," Sociology, 6:1-22.

1972b "Organizational Structure and Strategies of Control: A Replica-
tion of the Aston Study," Administrative Science Quarterly,
17:163-177.

Child, John, and Roger Mansfield
1972 "Technology, Size and Organization Structure," Sociology,

6:369-393.

Child, John
1973 "Strategies of Control and Organizational Behavior," Adminis-

trative Science Quarterly, 18:1-17.

1974 "Managerial and Organizational Factors Associated with Company
Performance--Part I," The Journal of Management Studies,
11:175-189.



185
Child, John
1975 "Managerial and Organizational Factors Associated with Company

Performance--Part II. A Contingency Analysis," The Journal of
Management Studies, 12:12-27.

Church, Alexander Hamilton
1914 The Science and Practice of Management. New York: Engineering

Magazine Company.

Comstock, Donald E., and W. Richard Scott
1977 "Technology and the Structure of Subunits: Distinguishing Indi-

vidual and Workgroup Effects," Administrative Science Quarterly,
22:177-202.

Cronbach, Lee J.
1951 "Coefficient Alpha and the Internal Structure of Tests," Psycho-

metrika, 16:297-334.

Davis, Ralph C.
1940 Industrial Organization and Management. New York: Harper and

Row.

Davis, Louis E., and Albert B. Cherns (eds.)
1975 The Quality of Working Life, Cases and Commentary. New York:

Free Press.

Dewar, Robert D.
1976 "Shifts Toward More Mechanistic Styles of Social Coordination

and Control as Consequences of Growth and Technological Innova-
tion." Ph.D. dissertation, University of Wisconsin, Madison.

Dewar, Robert D., and Jerald Hage
1978 "Size, Technology, Complexity, and Structural Differentiation:

Toward a Theoretical Synthesis," Administrative Science Quar-
terly, 23:111-136.

Dewar, Robert D., and James Werbel
1979 "Universalistic and Contingency Predictions of Employee Satis-

faction and Conflict," Administrative Science Quarterly,
24:426-448.

Dewar, Robert D., David A. Whetten, and David Boje
1980 "An Examination of the Reliability and Validity of the Aiken

and Hage Scales of Centralization, Formalization, and Task
Routineness," Administrative Science Quarterly, 25:120-128.

Diemer, Hugo
1915 Industrial Organization and Management. Chicago: LaSalle Exten-

sion University



186

Dornbursh, Sanford M., and W. Richard Scott
1975 Evaluation and the Exercise of Authority. San Francisco:

Jossey-Bass.

Duncan, R. B.
1973 "MIltiple Decision-Making Structures in Adapting to Environ-

mental Uncertainty: The Impact on Organizational Effectiveness,"
Human Relations, 26:273-291.

Emerson, Harrington
1913 The Twelve Principles of Efficiency. New York: Engineering

Magazine Company.

Emery, F. E., and E. L. Trist
1965 "The Causal Texture of Organizational Environments," Human

Relations, 18:21-32.

Fayol, Henri
1949 General and Industrial Management. Translated by Constance

Storrs. London: Pitman Publishing Company.

Ferguson, George A.
1966 Statistical Analysis in Psychology and Education. 2d ed.

New York: McGraw-Hill Book Company.

Ford, Jeffrey D., and John W. Slocum, Jr.
1977 "Size, Technology, Environment and the Structure of Organiza-

tions," Academy of Management Review, 2:561-575.

Freeman, John H.
1973 "Environment, Technology, and Administrative Intensity of Man-

facturing Organizations," American Sociological Review,
38:750-763.

Friedlander, F., and H. Pickle
1968 '"omponents of Effectiveness in Small Organizations," Adminis-

trative Science Quarterly, 13:289-304.

Fullan, Michael
1970 "Industrial Technology and Worker Integration in the Organiza-

tion," American Sociological Review, 35:1028-1039.

Galbraith, Jay R.
1977 Organization Design. Reading, Mass.: Addison-Wesley Publishing

Company.

Galbraith, Jay R., and Daniel A. Nathanson
1978 Straetsy Implementation: The Role of Structure and Process.

St. Paul, Minn.: West Publishing Company.



187

Georgopolous, B. S., and A. S. Tannenbaum
1957 "The Study of Organizational Effectiveness," American Sociologi-

cal Review, 22:534-540.

Gerwin, Donald
1979 "The Comparative Analysis of Structure and Technology: A Crit-

cal Appraisal," Academy of Management Review, 4:41-51.

Ghorpade, Jaisingh (ed.)
1971 Assessment of Organizational Effectiveness. Pacific Palisades,

Calif.: Goodyear.

Giglioni, Giovanni B., and Arthur G. Bedeian
1974 "A Conspectus of Management Control Theory: 1900-1972," Academy

of Management Journal, 17:292-305.

Gillespie, David F., and Dennis S. Mileti
1977 "Technology and the Study of Organizations: An Overview and

Appraisal," Academy of Management Review, 2:7-16.

1979 Technostructures and Interorganizational Relations. Lexington,
Mass.: Lexington Books.

Glisson, Charles A.
1978 "Dependence of Technological Routinization on Structural Vari-

ables in Human Service Organizations," Administrative Science
Quarterly, 23:383-395.

Goodman, Paul S., Johannes M. Pennings, and Associates (eds.)
1977 New Perspectives on Organizational Effectiveness. San Fran-

cisco: Jossey-Bass.

Gouldner, Alvin W.
1954 Patterns of Industrial Bureaucracy. New York: Free Press.

Grimes, A. J., S. M. Klein, and F. A. Shull
1972 "Matrix Model: A Selective Empirical Test," Academy of Man-

agement Journal, 15:9-31.

Grimes, A. J., and S. M. Klein
1973 "The Technological Imperative: The Relative Impact of Task Unit,

Modal Technology and Hierarchy on Structure," Academy of Man-
agement Journal, 16:583-597.

Hackman, J. Richard, and Greg R. Oldham
1975 "Development of the Job Diagnostic Survey," Journal of Applied

Psychology, 60:159-170.



188

Hage, Jerald, and Michael Aiken
1969 "Routine Technology, Social Structure, and Organization Goals,"

Administrative Science Quarterly, 14:366-376.

Hall, Richard H.
1977 Organizations: Structure and Process. 2d ed. Englewood Cliffs,

N.J.: Prentice-Hall, Inc.

Harman, H. H.
1967 Modern Factor Analysis. 2d ed. Chicago: The University of

Chicago Press.

Harvey, Edward
1968 "Technology and the Structure of Organizations," American

Sociological Review, 33:247-259.

Hendrix, W. H., and V. B. Halverson
1979 Organizational Survey Assessment Package for Air Force Organi-

zations. Air Force Human Resources Laboratory Technical Report
(AFHRL-TR-78-93). Brooks AFB, Texas: Occupation and Manpower
Research Division, Air Force Human Resources Laboratory.

Hickson, David J., D. S. Pugh, and Diana C. Pheysey
1969 "Operations Technology and Organization Structure: An Empirical

Reappraisal," Administrative Science Quarterly, 14:378-397.

Holden, Paul E., Lounsbury S. Fish, and Hubert L. Smith
1941 Top-Management Organization and Control. Stanford University,

Calif.: Stanford University Press.

Hrebiniak, Lawrence G.
1974 "Job Technology, Supervision, and Work-Group Structure," Admin-

istrative Science Quarterly, 19:395-410.

Hunt, Raymond G.
1970 "Technology and Organization," Academy of Management Journal,

13:235-252.

1976 "On the Work Itself: Observations Concerning Relations Between
Tasks and Organizational Processes," in Task and Organization.
Eric Miller, ed. London: Wiley, pp. 99-119.

Hunt, Raymond G., and Janet P. Near
1980 "On the Technology Connection: Conceptual and Empirical Choice

Points." Working paper, State University of New York, Buffalo.

Ivancevich, John M.
1970 "An Analysis of Control, Bases of Control, and Satisfaction in

an Organizational Setting," Academy of Management Journal,
13:427-436.



189

Jackson, John H., and Cyril P. Morgan
1978 Organization Theory: A Macro Perspective for Management.

Englewood Cliffs, N.J.: Prentice-Hall, Inc.

Jacobs, T. 0.
1972 Leadershie and Exchange in Formal Organizations. Alexandria,

Va.: Human Resources Research Organization.

Jelinek, Mariann
1977 "Technology, Organizations, and Contingency," Academy of Man-

agement Review, 2:17-26.

Kast, Fremont E., and James E. Rosenzweig
1979 Organization and Management. 3d ed. New York: McGraw-Hill

Book Company.

Katz, Daniel, and Robert L. Kahn
1978 The Social Psychology of Organizations. 2d ed. New York:

John Wiley and Sons.

Kerlinger, Fred N.
1973 Foundations of Behavioral Research. 2d ed. New York: Holt,

Rinehart and Winston.

Khandwalla, Pradip N.
1974 "Mass Output Orientation of Operations Technology and Organiza-

tional Structure," Administrative Science Quarterly, 19:74-97,

Lawler, E. E. III, David A. Nadler, and Cortlandt Cammann (eds.)
1980 Organizational Assessment: Perspectives on the Measurement of

Organizational Behavior and the Quality of Work Life. New York:
John Wiley and Sons.

Lawrence, Paul R., and Jay W. Lorsch
1967 Organization and Environment. Boston: Graduate School of Busi-

ness Administration, Harvard University.

Lefcourt, Herbert K.
1973 "The Function of the Illusions of Control and Freedom,"

American Psychologist, 28:417-425.

Lewin, Kurt, Ronald Lippitt, and Ralph K. White
1939 "Patterns of Aggressive Behavior in Experimentally Created

Social Climates," Journal of Social Psychology, 10:271-299.

Likert, Rensis
1961 New Patterns of Management. New York: McGraw-Hill Book

Company.



190

Lynch, Beverly P.
1972 "Library Technology: A Comparison of the Work of Functional

Departments in Academic Libraries." Unpublished doctoral dis-
sertation, University of Wisconsin, Madison.

1974 "An Empirical Assessment of Perrow's Technology Construct,"
Administrative Science Quarterly, 19:338-356.

Magnusen, Karl 0.
1970 "Technology and Organizational Differentiation: A Field Study

of Manufacturing Corporations." Unpublished doctoral disser-
tation, University of Wisconsin.

Mahoney, T. A., and W. Weitzel
1969 "Managerial Models of Organizational Effectiveness," Adminis-

trative Science Quarterly, 14:357-365.

Mahoney, T. A., and P. J. Frost
1974 "The Role of Technology in Models of Organizational Effective-

ness," Organizational Behavior and Human Performance, 11:122-
138.

March, James G., and Herbert A. Simon
1958 Organizations. New York: John Wiley and Sons.

McGregor, Douglas
1960 The Human Side of Enterprise. New York: McGraw-Hill Book

Company.

McGregor, Douglas
1967 The Professional Manager. New York: McGraw-Hill Book Company.

McMahon, J. Timothy, and G. W. Perritt
1971 "The Control Structure of Organizations: An Empirical Examina-

tion," Academy of Management Journal, 14:327-340.

1973 "Toward a Contingency Theory of Organizational Control,"
Academy of Management Journal, 16:624-635.

Mealiea, Laird W., and Dennis Lee
1979 "An Alternative to Macro-Micro Contingency Theories: An Inte-

grative Model," Academy of Management Review, 4:333-345.

Meissner, Martin
1969 Technolosy and the Worker. San Francisco: Chandler Publishing

Company.

Merton, Robert K.
1940 "-:reaucratic Structure and Personality," Social Forces,

18:560-568.

i .. .... .. ...... ....



191

Mintzberg, Henry
1979 The Structuring of Organizations: A Synthesis of the Research.

Englewood Cliffs, N.J.: Prentice-Hall, Inc.

Mohr, Lawrence B.
1971 "Organizational Technology and Organizational Structure,"

Administrative Science Quarterly, 16:444-459.

Montanari, John R.
1978 "Managerial Discretion: An Expanded Model of Organization

Choice," Academy of Management Review, 3:231-241.

Morse, John A.
1970 "Organizational Characteristics and Individual Motivation,"

in Jay W. Lorsch and Paul R. Lawrence (eds.), Studies of Organi-
zational Design. Homewood, ill.: Richard D. Irwin and the
Dorsey Press.

Mott, P. E.
1972 The Characteristics of Effective Organizations. New York:

Harper and Row.

Negandhi, Anant R., and Bernard C. Reimann
1973 "Task Environment, Decentralization, and Organizational Effec-

tiveness," Human Relations, 26:203-214.

Nie, Norman H., C. Hadlai Hull, Jean G. Jenkins, Karin Steinbrenner,
and Dale H. Bent
1975 SPSS: Statistical Package for the Social Sciences. New York:

McGraw-Hill Book Company.

Nunnally, Jum C.
1967 Psychometric Theory. New York: McGraw-Hill Book Company.

Organ, Dennis W.
1974 "Social Exchange and Psychological Reactance in a Simulated

Superior-Subordinate Relationship," Organization Behavior and
Human Performance, 12:133-142.

1977 "A Reappraisal and Reinterpretation of the Satisfaction-Causes-
Performance Hypothesis," Academy of Management Review,
2:46-53.

Ouchi, William G., and John B. Dowling
1974 "Defining the Span of Control," Administrative Science

Quarterly) 19:357-365.

Ouchi, William G., and Mary Ann Maguire

1975 "Organizational Control: Two Functions," Administrative
Science Quarterly, 20:559-569.



192

Ouchi, William G.
1957 "The Relationship Between Organizational Structure and Organi-

zational Control," Administrative Science Quarterly, 22:95-113.

1978 "The Transmission of Control Through Organizational Hierarchy,"

Academy of Management Journal, 21:173-192.

Ouchi, William G., and Jerry B. Johnson
1978 "Types of Organizational Control and Their Relationship to

Emotional Well Being," Administrative Science Quarterly,
23:293-317.

Overton, Peggy, Rodney Schneck, and C. B. Hazlett
1977 "An Empirical Study of the Technology of Nursing Subunits,"

Administrative Science Quarterly, 22:203-219.

Payne, Roy L., and Roger Mansfield
1973 "Relationships of Perceptions of Organizational Climate to

Organizational Structure, Context, and Hierarchical Position,"
Administrative Science Quarterly, 18:515-526.

Perrow, Charles
1967 "A Framework for the Comparative Analysis of Organizations,"

American Sociological Review, 32:194-208.

1970a Organizational Analysis: A Sociological View. Belmont, Calif.:
Wadsworth Publishing Company, Inc.

1970b "Working Paper on Technology and Structure." Unpublished mimeo,
State University of New York, Stony Brook.

Price, J. L.
1968 Organizational Effectiveness: An Inventory of Propositions.

Homewood, Ill.: Richard W. Irwin, Inc.

Pugh, D. S., D. J. Hickson, and C. Turner
1968 "Dimensions of Organization Structure," Administrative Science

Quarterly, 13:65-105.

Pugh, D. S., D. J. Hickson, C. R. Hinings, and C. Turner
1969 "The Context of Organization Structure," Administrative Science

Quarterly, 14:91-114.

Reimann, B. C.
1980 "Organization Structure and Technology in Manufacturing: System

Versus Work Flow Level Perspectives," Academy of Management
Journal, 23:61-77.

Rousseau, Denise M.
1978a "Measures of Technology as Predictors of Employee Attitude,"

Journal of Applied Psychology, 63:213-218.



193

Rousseau, Denise M.
1978b "Characteristics of Departments, Positions, and Individuals:

Contexts for Attitudes and Behavior," Administrative Science
Quarterly, 23:521-540.

Rushing, William A.
1968 "Hardness of Material as Related to Division of Labor in Manu-

facturing Industries," Administrative Science Quarterly, 13:
229-245.

Schein, E. H.

1970 Organizational Psychology. 2d ed. Englewood Cliffs, N.J.:

Prentice-Hall, Inc.

Scott, William G., and Terence R. Mitchell
1976 Organization Theory: A Structural and Behavioral Analysis.

3d ed. Homewood, Ill.: Richard D. Irwin, Inc.

Selznick, Philip

1948 "Foundations of the Theory of Organization," American Socio-
logical Review, 13:25-35.

1949 T.V.A. and the Grass Roots. Berkeley, Calif.: University of
California Press.

Simon, Herbert A.
1976 Administrative Behavior. 3d ed. New York: Macmillan Publish-

ing Company, Inc.

Skinner, B. F.
1971 Beyond Freedom and Dignity. New York: Alfred A. Knopf, Inc.

Slocum, J. W., Jr., and H. P. Sims, Jr.
1980 "A Typology for Integrating Technology, Organization, and Job

Design," Human Relations, 33:193-212.

Stanfield, Gary G.
1976 "Technology and Organization Structure as Theoretical Cate-

gories," Administrative Science Quarterly, 21:489-493.

Steers, Richard M.
1977 Organizational Effectiveness: A Behavioral View. Pacific

Palisades, Calif.: Goodyear Publishing Company.

Susman, G. I.
1976 Autonomy at Work: A Sociotechnical Analysis of Participative

Management. New York: Praeger.

Tannenbaum, Arnold S.
1968 Control in Organizations. New York: McGraw-Hill Book Company.



194

Tannenbaum, Arnold S.

1974 Hierarchy in Organizations. San Francisco: Jossey-Bass.

Thompson, Victor A.
1961 Modern Organization. New York: Alfred A. Knopf, Inc.

Thompson, James D., and Frederick L. Bates
1957 "Technology, Organization, and Administration," Administrative

Science Quarterly, 2:325-343.

Thompson, James D.
1967 Organizations in Action. New York: McGraw-Hill Book Company.

Trist, E. L., and K. W. Bamforth
1951 "Some Social and Psychological Consequences of the Longwall

Method of Coal-Getting," Human Relations, 4:3-38.

Trist, E. L.
1974 "Work Improvement and Industrial Democracy." Keynote paper,

Conference on Work Improvement and Industrial Democracy of the
European Economic Community, Brussels.

TurcoLte, William E.
1974 "Control Systems, Performance, and Satisfaction in Two State

Agencies," Administrative Science Quarterly, 19:60-73.

Tushman, Michael L.
1979 "Work Characteristics and Subunit Communication Structure: A

Contingency Analysis," Administrative Science Quarterly, 24:
82-98.

Van de Ven, A. H., and A. L. Delbecq
1974 "A Task Contingent Model for Work-Unit Structure," Administra-

tive Science Quarterly, 19:183-197.

Van de Ven, A. H., and R. Koenig
1976 "Determinants of Coordination Modes within Organizations,"

American Sociological Review, 41:322-338.

Van de Ven, A. H.
1980 "A Revised Framework for Organization Assessment," in Edward E.

Lawler III, David A. Nadler, and Cortlandt Cammann (eds.),
Organizational Assessment: Perspectives on the Measurement of
Organizational Behavior and che Quality of Work Life. New York:
John Wiley and Sons.

Van de Ven, A. H., and D. L. Ferry
1980 Measuring and Assessing Organizations. New York: John Wiley

and Sons.



195

Walker, Charles, and Robert Guest
1952 The Man on the Assembly Line. Cambridge: Harvard University.

Webb, R. J.
1974 "Organizational Effectiveness and the Voluntary Organization,"

Academy of Management Journal, 17:663-677.

Woodward, Joan
1965 Industrial Organization: Theory and Practice. London: Oxford

University Press.

1970 Industrial Organization: Behavior and Control. London: Oxford
University Press.

Yuchtman, E., and S. E. Seashore
1967 "A System Resource Approach to Organizational Effectiveness,"

American Sociological Review, 32:891-903.

Zwerman, William L.
1970 New Perspectives on Organization Theory. Westport, Conn.:

Greenwood Publishing Company.



VITA

NAME: Nestor Keith Ovalle, 2d

BORN: Ancon, Canal Zone, July 13, 1946

DEGREES: B.S. Saint Joseph's University, 1967

M.S. Air Force Institute of Technology, 1975

M.B.A. Indiana University, 1979

D.B.A. Indiana University, 1981

HONORARY
FRATERNITIES: Sigma Iota Epsilon

Beta Gamma Sigma

196

i



DAT

'I LM


