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IS professionals now face the automation of their own work in 

integrated computer aided software engineering. Organizations need to 

achieve all the leverage possible from costly IT implementations to enhance 

competitiveness, profitability, and survival in a rapidly changing 

environment. ICASE technology is a part of the infrastructure necessary to 

meet this challenge but appears to present significant difficulties in 

implementation. 

This research was a case study investigating differences between the 

systems development job environments using ICASE technology and using 

non-automated technology in a large systems development corporation. 

Participants were experienced IS professionals selected with a judgmental 

sampling technique based on having ICASE technology experience or having 

little or no such experience. 

An expert panel assisted in developing and pilot-testing a survey 

instrument and in establishing participation criteria. The instrument 

consisted of items measuring perceived importance of eight thinking skills, 



ten people skills, six job characteristics, four individual affective job outcomes, 

and professional maturity level. No causal inferencing is possible from the 

results because of judgmental sampling, few experimental controls, and use of 

cross-sectional data. The conclusions are limited by use of subjective 

measures. External generalizability is limited by data collection at one site. 

The data was analyzed using t-tests and multiple regression. The 

research found that ICASE users were more satisfied with their growth 

potential and with the efficacy of ICASE technology for productivity and 

quality but were not more satisfied with methodology or the tools themselves. 

Growth potential satisfaction was positively influenced by greater skill 

variety, autonomy, task significance, feedback from the job, and type of 

technology used. Difficulties associated with learning and using ICASE are 

offset by the efficacy of this technology. Systems development work in the 

ICASE environment was more complex, offered more opportunities to use 

skills and abilities, and required more skills in influencing and teaching 

people. 
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CHAPTER ONE 

INTRODUCTION 

Since the early 1960's, Information Systems professionals have acted 

as agents for change in organizations. They have been intensely involved in 

applying information technology to automate the work of others. More 

recently, however, IS professionals have faced the automation of their own 

work in the form of Integrated Computer Aided Software Engineering 

(ICASE) (Orlikowski, 1993, 323). As stated by one group of researchers, "the 

unique aspect of CASE is that the change agents are themselves required to 

change" (Norman et al., 1989, 33). 

In this research, ICASE is defined as an automated approach to 

systems development that addresses the entire software system life cycle, 

including information requirements determination, analysis, design, 

construction, and maintenance. CASE technology involves some form of 

automated support for developing software systems (Burkhard, 1989). CASE 

tools are software programs that address specific phases or tasks in the 

systems development process. These tasks include screen design, report 

design, text editing, diagram editing, data modeling, process modeling, code 

generation, code testing, and code debugging (Orlikowski, 1989). Integrated 

CASE, or ICASE, incorporates and extends the various functions of CASE 



tools into one system. An ICASE product automates systems development 

tasks and methodologies (such as software engineering or information 

engineering) and supports the entire software system life cycle (Chou, 1994, 

56; Gibson et al., 1991; Hughes and Clark, 1990, 14). 

Specifically, ICASE uses a structured, engineering-type approach to 

identify information requirements and to create, modify, and store 

specifications for enterprise, data, and process models and information 

requirements. These models then form the basis for specifications of the 

target software system (Gibson et al., 1991, 18). Using these specifications, 

the ICASE product automates the construction of the target software system. 

Integrated CASE involves the "seamless transportation of specifications" 

among the corporate units involved; the same set of specifications can be 

created, used, and modified by information planning strategists, analysts, 

designers, and programmers (Gibson et al., 1991, 18). 

Because the specifications can be readily modified and the target 

system re-generated, ICASE products are expected to decrease the amount of 

time and effort spent on systems maintenance (Aaen, 1994; Loh & Nelson, 

1989). With respect to managing the software development process, Texas 

Instrument's Information Engineering Facility (IEF) collects software 

metrics which provide data useful in evaluating developer productivity and 

system quality (Webster, 1994). IEF is part of a suite of products known as 

Composer, which also includes tools for integrating the products of other 



software vendors into the systems development process or into the target 

software system itself (Heichler, 1995). 

Purpose 

The purpose of this research is to investigate the impact of the 

introduction and use of ICASE technology on the job of systems development 

and on the IS development professional. The focus is to examine differences 

in the perceptions of IS professionals between those who use ICASE 

technology in developing large software systems and those who use 

traditional technology. The research has explored possible differences in job 

characteristics, skill set, and individual affective job outcomes. 

Problem 

The problem motivating this study is the need to achieve all of the 

leverage possible in the utilization of costly information technology in order 

to enhance the competitiveness of the organization and thereby ensure the 

profitability and survival of the firm in a rapidly changing business and legal 

environment. One of the major challenges facing Information Systems 

practitioners is the development and utilization of information technology to 

generate competitive advantage for the organization (Brancheau and 

Wetherbe, 1987; Clemons, 1991; Ives and Learmonth, 1984). In addition, IS 

professionals must provide this information technology support in a cost 

effective manner in the current climate of downsizing, outsourcing, and 



turbulent change. Meeting this challenge requires a substantial investment 

by organizations in terms of money, time, effort, and other resources 

(Boynton and Zmud, 1987; Leonard-Barton, 1985). 

Historically, many IS professionals have viewed computer-aided 

software engineering (CASE) as part of the infrastructure necessary to meet 

this challenge (Banker and Kauffman, 1991; Hoffnagle and Beregi, 1985; Loh 

and Nelson, 1989). However, CASE technology has not been without 

problems and IS managers have often faced a number of difficulties in 

implementing it. For example, Burkhard (1989) and Hayley and Lyman 

(1990) described substantial start-up costs, a steep learning curve, and stiff 

training requirements. Evidence of what skills to train or select for and how 

to effectively redesign the job can assist in better targeting of these 

significant expenditures of money and effort. 

In some cases, the expected benefits of CASE implementation have not 

occurred as rapidly or as extensively as expected (Hayley and Lyman, 1990; 

Norman et al., 1989; Varney, 1991). Research findings about the effects of 

CASE on programmer productivity are contradictory. Several studies found 

improved productivity (Loh and Nelson, 1989; Necco et al. 1989; Norman 

and Nunamaker, 1988), but Hayley and Lyman (1990) cited a Deloitte & 

Touche survey finding that CASE tools do not ensure increased productivity. 

Varney (1991) cited survey research by Hobuss Computer Solutions which 

found that productivity actually dropped by as much as 60 percent in the 



first six months after implementing CASE tools and that productivity did not 

rise to pre-implementation levels until one year after implementation 

(Varney, 1991, 27, 25). This same study found that productivity did increase 

by about 30 percent after one and a half years. 

Gibson and his colleagues contended that CASE tools cannot correct 

problems resulting from poor skills in dealing with interpersonal relations, 

political issues, or investigative activities (Gibson et al., 1989). Bendure 

agreed with them, stating, "If used improperly, CASE allows developers to 

make more mistakes faster" (Bendure, 1991, 53). These mixed findings 

indicate a need to investigate further the impact of the CASE approach on IS 

professionals and on the job of systems development. Praytor states that, 

"Without addressing underlying causes of inefficiency and low quality, 

improvements will fail to materialize and CASE will be viewed as an 

expensive IS 'boon-doggie'" (Praytor, 1991, 61). 

Prior Research 

Kemerer (1989) categorizes CASE research problems into three areas: 

1) models for identifying CASE impacts, 2) types of CASE implementation 

impacts and how those impacts are measured, and 3) research methodologies. 

This study focuses on the second of these research problems. 

The literature review first addresses the introduction of CASE 

technology and of information technology oriented innovations in general, 



including factors contributing to success and. to failure in implementing 

CASE/ICASE technology. The literature review will then address the effects 

of implementing CASE technology on people and on organizations. Finally, 

the literature review will address the effects of using CASE technology on 

the job of systems development in terms of productivity and quality. 

Most of the existing research-based evidence on this topic focuses on 

CASE tools rather than on Integrated CASE technology. Since ICASE is an 

extension of CASE, this literature is relevant to this review. A chart 

summarising this literature is provided in Table 30 in Appendix A. 

The Introduction of CASE Technology 

Much of the literature on the impact of introducing CASE tools to an 

organization consists of practitioner descriptions, prescriptions on how to 

implement and use CASE, and specific CASE product reviews. These types of 

articles represent opinions based on personal experience or anecdotal 

evidence. Research-based articles on the impact of CASE implementation 

take the form of analytic expositions, surveys or interviews of IS 

professionals, case studies, lab experiments, and lab quasi-experiments. Table 

31 in Appendix A contains a summary of CASE implementation moderators 

speculated on or found in the literature. 

One of the main points standing out in the literature is that the 

implementation of CASE, and ICASE in particular, requires a heavy, front-



end investment of time, money, and effort. CASE tools often have a steep 

learning curve and require a great deal of training (Hayley and Lyman, 1990; 

LeBlanc and Korn, 1994; Sumner and Ryan, 1994). Some tools require 

extensive up-front enterprise and data modeling (Bendure, 1991; Gibson et 

al., 1989; Lempp and Lauber, 1988). CASE technology also generally requires 

a more formal, standardized system development methodology and an 

organization must adopt such a methodology if one is not already in place 

(Hayley and Lyman, 1990; Orlikowski, 1993; Voelker, 1988). 

Part of the cost is the financial investment for the CASE product itself 

(Burkhard, 1989; Lempp and Lauber, 1988; Varney, 1991). Huff (1992) 

identifies the following main cost drivers: scope of the CASE effort, 

environment and organization structure complexity, organization size, 

organizational change culture, current technology level, current software 

development practices, current skill levels of targeted CASE tool users, skill 

level of CASE tool implementors, speed of technological advance for the 

organization, and the frequency of assessment of the software development 

process. He contends that the degree of this investment is moderated by 

characteristics of the organization, the IS function, and the IS professionals 

involved (Huff, 1992). 

CASE technology also tends to shift effort from the back-end part of 

the systems development life cycle, which focuses on writing and maintaining 

code, to the front-end part of the life cycle, which focuses on planning and 
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design (Bendure, 1991; Loh and Nelson, 1989; Souza, 1991). The shift is 

initially accomplished by using automation to decrease the workload in the 

latter part of the system development life cycle. Various forms of CASE can 

automate the conversion of system specifications into code and can automate 

routine tasks associated with documentation, communication, and project 

management. Secondarily, the shift is accomplished by providing additional 

support for planning and design. CASE can provide this support by means of 

presentation techniques and media, by providing a better linkage between 

business goals and strategies and systems development, by enhancing the 

possibilities for stakeholder participation in systems development. 

Information Technology Oriented Innovation 

This section discusses the job outcomes of introducing innovations 

that are based on information technology. The discussion considers the 

impact of IT innovation on individuals, job characteristics, and job outcomes. 

In this context, IT-oriented innovation is defined as the automation of all or 

part of a job via the implementation of some type of information technology. 

From conclusions based on a literature review, Nelson proposed a 

model of individual adjustment to information-driven innovation (Nelson, 

1990, 81). She argues that the success of such an innovation depends as 

much on the individual's adjustment to the innovation as on the technology 

itself. In her model, she hypothesizes that organizational context factors, 



work group factors, job characteristics, and individual characteristics have an 

impact on the individual's adjustment to information-driven technology both 

directly and indirectly through an impact on individual attitudes and 

behaviors. Nelson includes both attitudinal variables (satisfaction, stress, 

motivation, job involvement) and behavioral variables (performance in terms 

of individualized measures of productivity, efficiency, and cost reduction) in 

adjustment job outcomes. 

In their literature reviews, both D. L. Nelson (1990) and A. C. Nelson 

(1991) have found speculation and research findings that indicate that the 

individual's response to technological change can be affected by that 

individual's attributes. These attributes include gender, maturity level (age, 

education, experience), occupation, previous experience with specific 

technology, locus of control, cognitive style, intellectual flexibility, self-

efficacy, and organizational commitment. Other writers also contend that 

user acceptance affects the success and value of adopting automation 

technology (Kwon and Zmud, 1987; Rouse and Morris, 1986). Under 

individual factors that are significant in the successful introduction of 

technological innovations, Kwon and Zmud (1987) include attitudes or 

receptivity toward change, job tenure, cosmopolitanism, education, and role 

involvement. 

Rouse and Morris (1986) suggest that user acceptance is a function of 

the user's perceptions about impact on quality of job performance, ease of 
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use, impact on user's discretion, and organizational and peer group attitudes. 

They contend that changes in the portion of the job that is left to the user's 

discretion is one of the most important factors in user acceptance of 

computer-aided automation. Orlikowski commented that the implementation 

of CASE could result in up-skilling if the new skills increased the discretion 

and autonomy of workers (Orlikowski, 1989). Nelson (1990) reported 

contradictory findings in the literature regarding whether IT innovation 

results in up-skilling or de-skilling of job content. 

Rouse and Morris suggest that automation can affect performance by 

constraining the way that a task is performed, complementing the user's 

strengths, compensating for the user's weaknesses, and filtering and 

aggregating task inputs (Rouse and Morris, 1986). They list five task 

functions that are relevant to the introduction of CASE: synthesis, analysis, 

decision, control, and monitoring (Rouse and Morris, 1986). 

Kwon and Zmud (1987) include autonomy, responsibility, feedback, 

identity, task uncertainty, and variety as job characteristics that are 

significant in the successful introduction of technological innovations. Nelson 

(1990) cites autonomy, responsibility, and feedback but also includes control 

over work quality, work pace, skill level, identity, significance, and social 

interaction level. She argues that researchers should examine the way that 

perceived job characteristics change at three points in the innovation 
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process: initiation, implementation, and institutionalization (Nelson, 1990, 

84). 

Specific individual affective job outcomes thought to be influenced by 

the introduction of an IT-oriented technology include job involvement, 

internal work motivation, performance, satisfaction, organizational 

commitment, and stress (Kwon and Zmud, 1987; Nelson, 1990). These 

outcomes may be a result of changes in job characteristics, job roles, and 

individual responses (Nelson, 1990; Nelson, 1991). Various studies have 

shown contradictory effects of innovation on these outcomes. The specific 

changes in job characteristics, job roles, and individual characteristics may 

account for these contradictory findings. 

CASE Adoption Success 

Factors in the success of CASE implementation are divided into four 

areas: general, initial, mid-implementation, and post-implementation. Table 

1 summarizes these factors. 

The presence of high-level champions and low-level support has been 

reported (Aver, 1996; Finlay and Mitchell, 1994; Rai, 1990; Wynekoop, 1991). 

Wynekoop (1991) found mandatory adoption on the organizational level but 

voluntary usage on the individual level led to more successful CASE 

implementation projects. Iivari (1996) also noted that voluntary usage 

contributed to CASE usage and CASE effectiveness. Rai (1990) found that 
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several IS department characteristics were significant, including functional 

differentiation, prior performance gap, methodology, job stability, and 

environmental instability. Finlay and Mitchell (1994) found that the size of 

the IS department was related to the success of the CASE implementation. 

During the initial part of successful CASE implementation, Finlay and 

Mitchell (1994) as well as Forte and Norman (1992) found planning to be 

important. Several researchers identified good training as being critical 

(Forte and Norman, 1992; Iivari, 1996; Rai, 1990; Wynekoop, 1991). Praytor 

(1991) noted that achieving a consensus was important. 

A number of mid-implementation success factors have been identified. 

Forte and Norman (1992), Iivari (1996), and Wynekoop (1991) found that 

management of expectations allowed the project time to develop and fostered 

a more long-term evaluation approach. Burkhard (1989) and McComb (1994) 

found that careful management of early experiences were characteristics of 

successful CASE implementations. Other factors included moderate 

implementation speed (Wynekoop, 1991), use of a standardized methodology 

(Bendure, 1991; Burkhard, 1989; Rai, 1990), job role rotation (Rai, 1990), 

and communication (Praytor, 1991; Wynekoop, 1991). 

Forte and Norman (1992) found that a more global and long-term 

evaluation contributed to continuing success in the post-implementation 

phase. Finlay and Mitchell (1994) noted a sustained feedback of process 

outcome as a factor in success at this stage. 



14 

According to Forte and Norman, the factors involved in a successful 

adoption of CASE include adequate preparation in terms of planning, 

training, capitalization, careful management of expectations and of early 

experiences with the technology, and creation of an evaluation scheme with a 

long-term, global orientation (Forte and Norman, 1992). They agree with 

Huff that CASE adoption requires high-level executive approval and support 

(Huff, 1992). Bendure asserts that use of an appropriate methodology and 

training is critical to the successful implementation of CASE. Several 

researchers found that training is a critical success factor in the adoption of 

CASE (Burkhard, 1989; Forte and Norman, 1992; Hayley and Lyman, 1990; 

Loh and Nelson, 1989; Norman et al., 1989). 

CASE Adoption Failures 

Several researchers have reported on CASE adoption failures (see 

Table 2). Many of the reasons were "people issues" (Selamat and Rahim, 

1996, 313). Norman et al. found resistance to change, a high learning curve 

coupled with poor training, and a lack of user (IS professional) involvement 

with the CASE tool selection (Norman et al., 1989). They also noted 

management problems: mixed perceptions of management commitment, lack 

of a clear, consistent change strategy, and poor visibility of benefits. Forte 

and Norman (1992) added to this assessment by citing an inability to share a 

vision at all levels of the organization and a failure to match methods and 
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tools to the organization's current level of maturity. After studying both 

successful and unsuccessful adoptions of CASE tools, Wynekoop proposed a 

model in which a successful adoption is a function of perceived 

characteristics of the CASE tool and expectations of the technology 

(Wynekoop, 1991). 

Other researchers have cited problems that are associated with CASE 

adoption. Many researchers list substantial start-up costs, a steep learning 

curve, and extensive training requirements (Forte and Norman, 1992; Hayley 

and Lyman, 1990; Norman et al., 1989). The way the organization manages 

the change to CASE technology can be another source of problems. These 

problems can result from a short-term orientation and unrealistic 

expectations (Burkhard, 1989; Forte and Norman, 1992). A survey of CIO's 

by Deloitte & Touche indicates a potential risk of increased personnel 

turnover (Hayley and Lyman, 1990). 

The systems development methodology may present problems. Forte 

and Norman (1992) contend that CASE tools are not effective without a 

supporting method to guide their use and that CASE tools can support a 

wide range of methodologies. Implementation of CASE technology usually 

involves a methodology that is more formal, structured, rigorous, and 

standardized (Burkhard, 1989; Voelker, 1988). However, Hayley and Lyman 

(1990) concluded that the most successful IS groups, as measured by 

applications delivered within budget, are those who believe they have some 
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flexibility with the methodology. Some IS departments have experienced 

conceptual difficulties in making the required methodology changes 

(Bendure, 1991; Hayley and Lyman, 1990; Loh and Nelson, 1989). 

CASE Technology Impact on People and Organizations 

A number of writers have addressed whether CASE implementation 

affects people or groups and their relationships with each other. In 

examining both successful and unsuccessful CASE implementations, 

Wynekoop found that factors associated with individual successful job 

outcomes differed from factors that were associated with organizational 

successful job outcomes (Wynekoop, 1991). Table 3 summarizes the articles 

relevant to this study which discuss possible impacts on individuals and jobs. 

Table 4 summarizes the articles which discuss possible impacts on 

organizational structures and interactions between individuals. 

In a study of an unsuccessful implementation of CASE technology in a 

large southern California firm, Norman et al. reported finding the following 

impacts on people: generally improved communications, some friction, 

significant resistance to change, and lack of acceptance (Norman et al., 

1989, 35). Reasons perceived by CASE tool users for lack of success included 

resistance to change, especially among more experienced analysts, high 

learning curve, and lack of visible benefits (Norman et al., 1989, 36). 
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Norman and his colleagues observed substantial resistance to change 

in an investigation of unsuccessful CASE implementation in a large 

organization (Norman et al., 1989). In her report about the impact of CASE 

tools on system developers in project teams in a large organization, 

Orlikowski also observed resistance to change (Orlikowski, 1989). She noted 

that the introduction of CASE was also accompanied by resentment, 

frustration, tension, conflict, and power struggles. She observed that the 

routinization and de-skilling of systems development tasks occurred as well. 

She argued that an infusion of new tasks and skills could result in an 

increase in role conflict, role ambiguity, and role overload. However, she 

contended that the implementation of CASE could result in up-skilling if the 

new skills increased the discretion and autonomy of workers. 

Patterns of communication are one area of impact mentioned 

frequently. In a survey of top computer executives, Necco et al. (1989) found 

that only fifteen out of sixty-three companies reported that they used CASE 

tools (Necco et al., 1989, 7). In those fifteen companies, 87% of the executives 

reported significantly or moderately improved communications between and 

among technical and user personnel (Necco et al., 1989, 8). 

Bendure (1991) reported that at Howard Hughes Medical Institute in 

Bethesda, Md., the use of CASE permitted better process and data modeling 

which resulted in better communications between programmer/analysts and 

users (Bendure, 1991, 52). In the Deloitte & Touche survey of 2,200 private 
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sector IS departments, Hayley and Lyman found that nearly one-third of the 

firms responding to the survey used CASE tools and that the chief 

information officers (CIOs) of these companies reported clearer 

communication with users and improved satisfaction of users (Hayley and 

Lyman, 1990, 19). 

Vipond (1990) investigated the impact of implementing CASE on 

communicative behaviors and job attitudes in two software development 

groups in a large information systems organization. She noted that the 

software developers expected a loss of autonomy and a reduced opportunity 

to utilize their skills. She reported finding that CASE technology had major 

effects on influence patterns, communicative behaviors, increased levels of 

confusion, intergroup conflict, and an increase in sense-making attempts 

within the organization. 

Patterns of allocation of responsibility and power and role 

characteristics are another area of concern. Souza suggests that the CASE 

implementation will significantly alter the traditional roles of IS 

professionals because this technology combines the roles of analyst, designer, 

and programmer into one role and creates two new roles, software planner 

and software architect (Souza 1991, 23). In arguing that the use of an 

appropriate development methodology is cheaper and more effective in 

improving IS performance than ICASE tools themselves, Praytor suggests 

that the methodology component clarifies and redefines the roles, 
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responsibilities, and authority of general management, IS management, and 

users (Praytor, 1991, 54). In a study of CASE tool implementation in a large, 

northeastern software consulting firm, Orlikowski reported observing conflict 

over expertise, and loss of autonomy, as well as changes in the division of 

labor and patterns of dependency and in the roles of functional consultants 

and technical consultants (Orlikowski, 1989, 202-204, 207). 

CASE Technology Impact on Systems Development Productivity 

The literature shows mixed results on whether CASE technology 

improves the productivity of systems developers (see Table 5). A summary of 

reported or speculated sources of effects of CASE technology on systems 

development productivity is presented in Table 32 in Appendix A. 

Some of those who contend that the CASE approach does lead to 

improved productivity cite technological factors such as increased 

standardization, as well as automation of routine tasks, clerical functions, 

and documentation (Forte and Norman, 1992; Loh and Nelson, 1989; 

Orlikowski, 1989). Some include management factors such as improved 

communications, enhanced team support, better project management, 

reduced costs (Forte and Norman, 1992; Hayley and Lyman, 1990; Necco et 

al., 1989), communications, enhanced team support, better project 

management, and reduced costs (Forte and Norman, 1992; Hayley and 

Lyman, 1990; Necco et al., 1989). 
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Ĥ > 
d 
<x> 

a 
& o 

r H 
<p 
> 
<x> 

Q 

s 
0) -+̂ > 

CO 

0 2 

d 
0 

1 
Ph 

H 
CO 

s 

l O 

0) 

1 
E h 

a £< 
"3 o 
A iS 
Eh < | 

CO o 

*-f 
0 
o 
cd 

4 3 
o 

J—H 
o 
o 

a 
3 

T3 
O 
J-i 

Oh 

£ 
.2 
"cd 
& 

CP 

s 
.13 o 
jh o 
s H 

I *3 
§ 
co 
0) 

3 
"cd 
0 

T3 
CD 
W 
3 
0 
s 

bo 

. S 
*Jh 
cd 

4 3 
03 

*43 cd 
^ -+-> 

^ cd 
>> ° TS 

r £ j 3 ^ 

i t * 
* § fc 

few J 

0 > 
J-t 
3 
O 
b0 

. S 
"3 
Jh 
cd 
0 

J 

0 J. .IS 
^ S3 £ > K 
O Q 4J -rj o 
0 c! <_3 ° m *7? 

n g « 0 0 O-J 
O O Q "~3 -r; C ?H "> rn O OH 5 
a 4 3 CQ ^ rj o 

f3 . /-% C <") * «M 5 ^ 
S o cd ° ^ 
-§ 0 A P. ° 

o 
0 

*o> u 
a* 

bp <D 
& N 

J4 . 2? 
CO CQ 

3 . 2 * © 
CO CO E-» P 

Tf C5 
O Ci 

o a> 

0 3r cd 

O m pq 
.s o 
&* w 

- i 0 3 
W rH K> 
o w 

^ u 
og 0 cd 
^ -+J rj 

M l 

m 
28 § 
o 
2 

w 
rv] a> 
B oo 
p s 
P -

CO cd 
•+3 
0 

fl o 
w 

rO. 

o 
a> 
0> 

0> 
o 

5 a s 
a> 

HH rH 

Oi 
O 

O 

° 8 ^ 

T* Tj 
S? £ 
cd ̂  

£ 
s 
CQ 
cd 

4 4 
bO 

a> 
0> 
rH 
^ 45 
>> S 
2 O 

O 

nS 55 >5 3 £ 
S3 m o > S 

H 

W 
C£ 
a 
H p 



24 

Hayley and Lyman (1990) concluded from the results of the Deloitte & 

Touche survey of CIO's that CASE tools do not necessarily lead to systems 

development productivity improvements. In analyzing the results of a survey 

of programmers and analysts, Loh and Nelson found that productivity was 

affected by the capability of the CASE tools, the size of the development 

project, the degree of tool integration, and the complexity of the task (Loh 

and Nelson, 1989). 

Several researchers reported that improvements in productivity 

emerge over time. Varney cites a study by Hobuss Computer Solutions in 

which companies reported experiencing up to a 60% drop in productivity in 

the first six months after implementing CASE. The companies reported 

reaching a break-even point after about one year. An increase in productivity 

of up to 30% was reported, but only after a year and a half of CASE use 

(Varney, 1991, 27). Some authors argue that a large initial investment 

coupled with a lack of immediate gains in productivity suggest that a long-

term evaluation framework is appropriate for CASE use (Forte and Norman, 

1992; Gibson et al., 1989; Hayley and Lyman, 1990). 

Granger (1990) and Ongkasuwan (1991) used an experimental 

research design to examine the impact of CASE on productivity. Granger 

(1990) performed a quasi-experiment in which the subjects were 

undergraduate IS students enrolled in systems analysis and design courses. 

The measures included both objective and subjective measures of time spent 
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as well as established software metrics for system complexity and size. 

Granger (1990) found that productivity was higher for the groups using 

CASE. This type of experiment does not necessarily reflect real systems 

development situations and students may not be appropriate surrogates for 

experienced professional systems developers. 

Ongkasuwan (1991), on the other hand, found lower productivity for 

groups using CASE. While the subjects in this second experiment were both 

professional and non-professional system analysts with varied levels of 

experience, Ongkasuwan found no significant differences in productivity 

based on analysts' experience. However, the experimental task may have 

biased the findings, and the surrogate variables may not have accurately 

measured productivity. 

Some of the confusion may be due to measurement techniques. Table 

6 lists productivity measures used or suggested in the literature. Several 

authors suggested current measures of productivity are not appropriate to a 

CASE environment and that the implementation of CASE may require a 

change in productivity measuring tools (Danziger and Haynes, 1989; Huff, 

1992; Tate et al., 1992). 

CASE Technology Impact on Systems Development Quality 

The literature also shows mixed opinions on whether CASE 

technology can improve the quality of the software products. 
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Table 7 summarizes effects of CASE on quality and how quality can be 

measured. Table 33 in Appendix A contains a summary of the speculated 

sources of CASE technology impact on systems development quality. 

Some writers suggest that quality improvement can result from a 

reduction in defects by enforcing standards, automating routine tasks, and 

automating transformations between representations (Forte and Norman, 

1992; Loh and Nelson, 1989). Gibson and his colleagues contend that CASE 

improves the quality of software products by providing a better linkage 

between business strategy and systems development (Gibson et al., 1991). 

Some researchers suggest that CASE support of communication 

improves design quality. Forte and Norman (1992) support this notion with 

reference to enhancement and support of team efforts through coordination 

technology. Loh and Nelson (1989) mention enhanced user participation in 

analysis and design efforts. Hayley and Lyman (1990) also report clearer 

communication with users. Necco et al. (1989) cites graphical representations 

as a factor in improving communication. 

According to some authors, CASE improves quality by directly 

supporting the individual's cognitive processing. Danziger and Haynes (1989) 

hypothesize that CASE requires different skill sets than traditional 

development approaches, although they do not offer any evidence to support 

their contention. Necco and his colleagues suggest that automation by CASE 

technology reinforces the ability to consider additional alternative design 
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propositions (Necco et al., 1989). They also suggest that CASE improves the 

individual's comprehension of the problem, system requirements, and 

proposed design by providing graphical representations. Forte and Norman 

suggest that CASE technology can "unlinearize the software development 

process, making it more interactive and consistent with the way people really 

think and work" (Forte and Norman, 1992, 28). 

Granger (1990) and Ongkasuwan (1991) experiments also examined 

the impact of CASE on quality. In a quasi-experiment with undergraduate IS 

students enrolled in systems analysis and design courses, Granger examined 

quality using both objective and subjective measures, including established 

software metrics for system complexity. Granger (1990) found that quality 

was higher for the groups using CASE. 

Ongkasuwan (1991), on the other hand, found lower quality for groups 

using CASE. While the subjects in this second experiment were professional 

and non-professional system analysts with varied levels of experience, 

Ongkasuwan found no significant differences in quality based on analysts' 

experience. However, the experimental task may have biased the findings, 

and the surrogate variables may not have accurately measured quality. 

Summary of Prior Research 

The literature contains contradictory findings about changes in 

productivity and quality after the introduction of CASE. Difficulties 
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encountered in CASE implementation include substantial start-up costs, a 

steep learning curve, management of strategy and expectations, and 

development methodology problems. 

The factors found or hypothesized to affect productivity and quality in 

CASE technology implementation suggest that changes may have occurred in 

the required skill set and job characteristics of systems development work. 

The literature includes some evidence for up-skilling and some evidence for 

de-skilling after the implementation of CASE technology. These factors 

include increased automation of tasks requiring low-order thinking skills, 

increased enforcement of standards and methodology, improved 

communication and documentation, augmented ability to consider alternative 

designs and enhanced support for documentation, representation of data or 

information, and transformations between representations. 

CASE technology has been proposed to support the organization and 

to provide a competitive advantage in a turbulent business environment. The 

literature indicates that the introduction of CASE technology requires a 

heavy, front-end investment of tune, money and effort. Implementing CASE 

appears to involve a steep learning curve, and implementation success 

requires a substantial training effort. In addition, CASE technology shifts 

software development effort to the initial and more cognitive side of the 

systems development life cycle. 
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The literature shows that implementing CASE or ICASE technology 

can have an impact on both the organization and the people in that 

organization. Previous research efforts have found that such an 

implementation can affect communication patterns, individual affective job 

outcomes, quality of work product and process, roles, distribution and use of 

power, level of conflict, job characteristics, and skills required. 



CHAPTER TWO 

THEORETICAL FRAMEWORK 

This section presents the research model and the theoretical 

foundation for the model. ICASE technology is an IT-based innovation that 

automates a portion of the work that systems analysts and programmers 

perform. Therefore, an understanding of the job of systems development is 

necessary to evaluating the impact of ICASE implementation on that job. 

Context 

The overview model used in this research is depicted in Figure 1 and 

is an adaptation of a general systems theory input/process/output job 

analysis model presented by Ghorpade (1988). The model presented below 

differs from Ghorpade's model in that it centers on the IS systems 

development work environment, has a different division of inputs and 

outputs, and does not show interactions occurring directly. This model shows 

interactions as mediated through the work process and through feedback 

from the divisional, organizational, and external environments. In the 

systems development job environment, the IS professional responds to the 

needs and constraints of the organization as represented by input from 
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Fig. 1 Overview Model of Systems Development Job Environment 

users. The developer uses personal knowledge, skills, and experience to 

integrate current technology and the organization's resources to meet those 

needs. 
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With the exception of outsourcing, a typical organization has several 

IS environments operating within its boundaries. These environments 

usually include systems development, systems operation, and systems 

maintenance. The systems development environment involves examining 

current business processes and problems, determining system requirements, 

and designing and producing new information systems. The systems 

operation environment involves the actually use of the information system in 

day to day business situations. The systems maintenance environment 

involves making modifications to the information system to correct errors or 

to adapt to changing business or legal requirements. The latter two 

environments are outside the scope of this research. 

In the systems development environment, the IS professional brings 

personal resources and experience as well as organizational resources to bear 

on the problems or needs of the organization as presented through the 

requests of users. This "user" entity may represent individuals, groups, or 

divisions from every level of the organization. Typically, the user entity 

brings both objectives and constraints to the systems development process. 

The systems development process itself includes specific tasks, a 

required skill set, job characteristics, job roles, and role characteristics. 

Specific tasks include activities such as determining user requirements, 

designing input/output formats, writing specifications, reconciling conflicts, 

coding, testing, training. Green's (1989) list includes roles such as change 
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agent, facilitator, detective, liaison, trouble shooter, communicator, 

documenter, and salesperson among others. Role characteristics describe 

levels of ambiguity, conflict, confusion, and overload that an individual may 

experience in the job. The required skill set and job characteristics are 

discussed more completely in later sections. 

The systems development process results in both organizational and 

individual outcomes. Organizational outcomes generally include a new or 

modified information system and changes to organizational processes that 

are intended to result in improvements in efficiency, effectiveness, revenues, 

profits, absenteeism, turnover, or organizational learning. Organizational 

outcomes also include group outcomes, such as outcomes for functional 

subunits and teams. 

Individual outcomes of the systems development process include 

behavioral outcomes such as performance and affective outcomes such as 

satisfaction, motivation, commitment, involvement, alienation, and 

acceptance of and adjustment to a specific IT implementation. Individuals 

may receive rewards (money, sense of accomplishment, status) and gain 

general experience or specific expertise in a language, technology, or business 

process. 

This research focused on whether use of ICASE technology resulted in 

differences in elements of the systems development process or in the IS 

development professional's individual affective job outcomes. The literature 
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review indicated that, on an individual level of analysis, the success of IT 

innovations is related to the individual's acceptance and satisfaction with the 

innovation and that changes to the job itself are thought to be significant 

factors in influencing that acceptance and satisfaction. In addition, some job 

elements are amenable to control via training, selection, and job design and 

may be more stable than the characteristics of the specific individuals 

performing the work. 

The user entity is outside the scope of this research. User/customer 

characteristics vary greatly from situation to situation and are influenced 

primarily by variables outside the systems development process. Examples of 

such variables could include the specific current needs and constraints of a 

particular project as well as characteristics of the organization and its 

environment. 

Organizational outcomes are also outside the scope of this research. 

The literature review suggests that individual job outcomes may be crucial to 

the initial success of an IT innovation. Kwon and Zmud list four constructs 

that form a base for implementation success: acceptance, usage, 

performance, and satisfaction (Kwon and Zmud, 1987, 232). Nelson (1990) 

supports this perspective in her model of individual adjustment (Nelson, 

1990). Rouse and Morris's (1986) model of acceptance also reflects this 

viewpoint. In addition, a variety of factors other than the systems 

development technology utilized can have a significant influence on 



37 

organizational outcomes, including characteristics of the organization s other 

functional subunits as well as characteristics of the organization as a whole 

and of its external environment. 

Model 

Figure 2 on the following page illustrates possible impacts of a change 

in systems development technology on the variables that the study 

investigated. The literature indicates general support for a linkage between 

the job elements and individual affective job outcomes (Ghorpade, 1988; 

Kwon and Zmud, 1990; Wood, 1986). The literature also shows some support 

for this linkage specific to IT innovation implementations (Nelson, 1990; 

Rouse and Morris, 1986). In addition, the individual's previous experience 

with the organization and with systems development are also likely to affect 

individual job outcomes (Kwon and Zmud, 1990; Nelson, 1990, Orlikowski, 

1993). The sections following Figure 2 discuss each of the constructs listed in 

this model. If these theoretical relationships hold true for the introduction of 

ICASE technology, then differences should exist between these variables in 

an automated software development environment in which ICASE 

technology is used and one in which more traditional technology is used. 

Analyst / Programmer Job Environment 

The effects of implementing ICASE or any other IT innovation may 

depend on which type of job the IS professional holds. For example, 



38 

ANALYST / PROGRAMMER JOB ENVIRONMENT 
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Goldstein found significant differences in job characteristics, role perceptions, 

and user interaction characteristics based on the IS professional's job types 

(Goldstein, 1990, 52). In a study of the insurance industry, Medcof found 

opposite correlations for clerks and for underwriters between extent of 

information technology usage and skill variety, feedback from agents, and 

dealing with others (Medcof, 1989, 30). In addition, the activities and 

responsibilities of specific job types may be altered, depending on the degree 

of ICASE system integration and on how the organization implements the 

technology (Danziger and Haynes, 1989, 31; Loh and Nelson, 1989, 31; 

Orlikowski, 1993, 332-333). 

IS professionals can operate in the systems development process in 

one of several job types, including programmer, analyst, consultant, 

maintainer, supervisor, and project manager (Bartol and Martin, 1982; 

Goldstein, 1989). The maintainer is simply a type of programmer who works 

on modifications to existing systems. Consultants, supervisors, and project 

managers have more managerial duties that support, control, and evaluate 

software development work, rather than direct production work itself. In 

addition, the job design for consultants is likely to be much less stable and 

vary with the needs and constraints of the users and particular projects. 

Analysts and programmers have a more immediate involvement in the 

production of software systems and are likely to have a more stable job 

design. Furthermore, ICASE technology is aimed directly at automating their 
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work. Restricting the investigation to these two types of jobs may also 

increase homogeneity in the sample and thereby increase the probability of 

detecting differences (Baroudi and Orlikowski, 1989). 

The literature review suggested that introduction of ICASE or other 

IT innovations may result in several logically possible impacts with respect 

to programmers and analysts. If the ICASE system is fully integrated and 

generates most of the necessary software code, the programmer's foremost 

job duty will have been reduced. The organization could de-skill the job by 

relegating the programmer to data and specification entry duties. On the 

other hand, the programmer's work may be up-skilled if the individual is 

given more analysis and design activities or the more difficult coding sections 

that the ICASE system may not handle adequately. Alternatively, the 

programmer's work may simply shift more to maintenance activities so that 

the overall skill requirements do not change. 

An analyst may experience de-skilling if end-user personnel perform 

more of the analysis and design work while the analyst is relegated more to 

implementation and liaison duties. The organization could elect, however, to 

give the analyst a more active role in solving business problems and in 

designing or re-engineering business processes in the end-user functional 

areas. 
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Systems Development Technology 

In this research model, systems development technology is defined as 

the combination of software tools, computer operating environment, and 

methodology used in the conception, design, production, and maintenance of 

software systems. For purposes of this discussion, systems development 

technologies currently in use can be divided into three categories: 

traditional, ICASE, and other. The scope of this research includes the first 

two categories. The third category consists of alternative approaches, such as 

object-oriented techniques and visual programming environments, and is 

excluded from the research to narrow the focus and minimize alternative 

reasons for any differences found. 

Traditional development technologies have generally included an ad 

hoc collection of software production tools. Examples of these tools include 

compilers, text editors, file managers, database management systems, 

utilities, project management tools, software for production of graphics and 

presentations, word processing, spreadsheets, e-mail, and other 

communications software. The traditional environment often includes a 

development methodology, a set of organizational standards, and a data 

dictionary/repository to record and maintain standard data, process, and 

entity definitions. These features may be integrated with each other to 

varying degrees by vendors or by in-house efforts. 
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ICASE technology, on the other hand, incorporates most or all of the 

software tools described above as well as some specific software engineering 

development methodology in one highly integrated system that automates a 

portion of the systems development work. Albert Case defined CASE as: 

"a specific implementation of the software engineering 
discipline. . . . CASE systems are actually macro-systems 
characterized by a software environment which acts as an 
automated framework for the delivery and execution of software 
engineering methods, procedures and tools. CASE tools provide 
automated assistance for all aspects of software engineering 
from requirements definition through implementation." (Case, 
1985, 39) 

Hughes and Clarke (1990, 14) defined CASE as "a philosophy for information 

systems development that automates the phases of the systems development 

life cycle and provides a more productive method for dealing with the 

information needs of an organization." Forte and Norman (1992, 28) defined 

CASE as "tools and methods to support an engineering approach to software 

development at all stages of the process." 

The difference between CASE and ICASE generally involves whether 

all or part of the life cycle is automated or supported by the product. For 

example, an ICASE system can generate executable program instructions 

directly from logical system specifications (Hughes and Clarke, 1990, 14). 

The primary objective of CASE technology, according to Chou (1994, 56), "is 

to automate the systems analysis and design process" while "an integrated 

CASE tool, in addition to supporting all phases of the systems development 
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life cycle, supports enterprisewide planning, data modeling, and process 

modeling." 

In this research model, ICASE is defined as an automated approach to 

systems development that addresses the entire systems life cycle and a 

methodology. Because ICASE is typically bound to a broad methodology, this 

technology can incorporate both information engineering and software 

engineering. In other words, ICASE is both data oriented and process 

oriented. In addition, the implementation of ICASE technology may also 

involve the development of a detailed description of the organization (called 

an enterprise model) and specification of organizational definitions and 

standards (Gibson et al., 1990; Souza, 1991, 19). A completely integrated 

CASE system would be one that addresses all phases of the systems 

development life cycle and operates on all of the organization's platforms and 

operating systems (Gibson et al., 1990; Henderson and Cooprider, 1990). 

Specific aspects of the systems development process are likely to be 

affected by the type of systems development technology used. Messenheimer 

and Weiszmann (1989) noted that "many CASE practitioners are 

experiencing the bootstrap effect" in that the "tools cause you to rethink the 

methods." The implementation of ICASE technology often takes a significant 

length of time to accomplish (Hayley and Lyman, 1990, 18). The IS 

professionals involved may have to learn a new methodology as well as how 

to use a tool with a steep learning curve that requires a substantial amount 
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of training to master (Bendure, 1991; Voelker, 1988). The construction of an 

enterprise model and the specification of organizational definition and 

standards further expand the time needed to implement the technology. In 

addition, the organization may phase in the technology, so that part of the 

organization continues to operate in a traditional software development 

environment. Therefore, the degree of exposure to ICASE technology within 

large corporations may vary widely between analysts and programmers. 

The dimensions of systems development technology in the research 

model are adapted from the frameworks developed by Hackathorn and 

Karimi (1988), Henderson and Cooprider (1992), Hughes and Clarke (1990). 

These dimensions include breadth of application, depth of integration, 

complexity, and the degree of project management support. To avoid 

confounding differences between specific tools or systems (particular 

expressions of a technology) with differences between traditional and ICASE 

technologies, the research design limits the focus to one organization 

utilizing one ICASE product. 

Systems Development Process 

Gordon Davis (1992, 12) states that the information management 

function within the organization has the responsibility of planning, 

designing, developing, implementing, and managing information technology 

and systems. Information systems planning and information resource 
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management are outside the scope of this project. As used in this research, 

the term "systems development" refers to the process of conceiving, 

designing, producing, and implementing an information system of some sort. 

This process occurs over the stages of the systems life cycle. 

Traditionally, the systems life cycle begins with systems analysis and 

design in which the new system is conceived according to the requirements 

and constraints of the system users and the organization as a whole. Davis 

and Olson (1985, 921) define systems analysis as viewing a problem in 

context, methodically investigating system objectives and evaluation criteria, 

and evaluating alternatives. Mclntyre and Higgins refer to systems analysis 

as a process that collects, organizes, and evaluates facts about a system and 

its environment and then produces a model incorporating a variety of 

perspectives on system entities and relationships (Mclntyre and Higgins, 

1988, 25). 

Green defines analysis and design as "translating user requirements 

into functional systems specifications" (Green, 1989, 120). Mclntyre and 

Higgins define systems design as a process which looks for an optimal 

solution to organizational needs, given the model produced in the systems 

analysis process (Mclntyre and Higgins, 1988, 26). 

The next phase of the life cycle is often referred to as system 

implementation. Implementation refers to the production and testing of the 

information system itself, in terms of acquiring, integrating, and putting into 
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use the necessary software, hardware, and data. Programming has been a 

large part of this phase in environments using traditional development 

technologies. Green defines programming as "converting system 

specifications into effective and efficient computer code" (Green, 1989, 120). 

Programming activities also take place during the maintenance phase of the 

systems development life cycle. 

In the last part of the life cycle, the system is operated and 

maintained. The operation of the system generally occurs outside of the 

development environment and is managed and controlled by a set of IS 

professionals independent of the system development group. This 

arrangement provides the organization with necessary security and control 

features by separating functions as required by generally accepted accounting 

and management principles. Maintenance consists of making changes to the 

system in order to correct previous design or implementation mistakes, to 

improve the system in terms of efficiency or capability, or to respond to 

changes in the business or legal environment. 

To summarize, the job of systems development requires IS 

development professionals first to elicit system objectives and requirements 

from the users and to observe and analyze existing objects and processes. 

Systems developers must then synthesize a means of using information 

technology to move from a current state of reality to a new, desired state of 

reality. The resulting system will likely embody a number of tradeoffs based 
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on differences between the various desires and constraints of a broad range 

of organizational stakeholders as well as current conditions. The systems 

development process, therefore, requires extensive visualization and mental 

modeling skills as well as interpersonal interaction skills. The job requires 

the IS professional to integrate and utilize computer and information 

technology to represent, store, communicate, transform, and alter complex 

systems and abstract structures. This process of systems development, 

therefore, consists of primarily cognitive and human interaction behaviors. 

Required Skill Set 

Several researchers have found that the impact of implementing new 

information technology on required skills is a significant factor in the 

outcome of such innovations (Millman and Hartwick, 1987; Nelson, 1990; 

Olson and Turner, 1986). Rouse and Morris hypothesize that automation by 

computer technology may change the opportunities available to exercise some 

skills (Rouse and Morris, 1986, 967). Some writers suggest that ICASE 

technology requires a different skill set, although they do not present any 

direct evidence to support this hypothesis (Danziger and Haynes, 1989; 

Norman et al. 1989; Orlikowski, 1993). 

The often-cited importance of training in an ICASE implementation 

effort (Burkhard, 1989; Forte and Norman, 1992; Hayley and Lyman, 1990; 

Loh and Nelson, 1989) also suggests that the required skill set in the ICASE 
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technology environment may differ from that required in the traditional 

software development technology environment. However, the need for 

training may only involve learning the ICASE system itself and its 

accompanying methodology, rather than any changes in the job's required 

skill set. 

The literature reflects some confusion, however, about just what 

construct is being examined with regard to skills. Some writers have defined 

skills as behaviors (Bloom, 1956; Green, 1989; Vitalari, 1985). Other writers 

define skills as characteristics of people (Drauden, 1988; Fine, 1988; 

Fleishman and Mumford, 1988; Fogli, 1988). Some writers refer to skills as 

task requirements (Fogli, 1988; Wood, 1986). Bloom and his colleagues define 

abilities and skills as "organized modes of operation and generalized 

techniques for dealing with materials and problems" (Bloom et al., 1956, 

204). 

Wood (1986, 61-64) points out a tendency to confound task attributes 

and individual attributes which results in a serious threat to construct 

validity, and he suggests that attributes which are task requirements are 

more stable than attributes of individuals performing the task. He 

recommends "a 'theoretical approach' in which task characteristics are 

specified a priori and then measured and tested empirically. Wood describes 

Hackman's (1969) "task as behavior requirements" framework in which tasks 

are defined as behavioral responses a person should emit, and he argues for 
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the application of this approach to task analysis in general and task 

complexity in particular. 

Vitalari stated that, although previous studies found that behavioral 

(or people) skills were ranked as more important than technical skills, his 

research found that analysts regarded technical knowledge as more 

important than organizational or people issues (Vitalari, 1985, 230). In 

general, Green (1989) found that analysts perceived behavioral skills to be 

more important than technical skills. Trauth et al. (1993) found that 

academics differed significantly from practitioners in ranking technical 

versus people skills. For example, practitioners ranked the ability to 

maintain productive user/client relationships as the most important skill 

while academics ranked this skill tenth (Trauth et al., 1993, 297). 

Table 8 contains a list of job skills and their definitions from Green 

(1989). Green developed this list of twenty-one behavioral and technical 

skillrequirements in systems development, built on the work of Arvey and 

Hoyle (1974), Cheney and Lyons (1980), and Goldstein and Rockart (1984). 

Green focused on systems analysts rather than on both analysts and 

programmers. His list consists of primarily behavioral skills rather than 

technical skill. 

The previous discussion of the systems development process concluded 

that it consists primarily of cognitive and human interaction behaviors. This 

research, therefore, defines the required skill set as the group of cognitive 
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Table 8. — Analyst Skill Definitions (Green, 1989) 

BEHAVIORAL 
Assertiveness: Insisting on a course of action or what one believes in, even though it 

may be unpopular. 
Communication (non-verbal): Reinforcing the message to others through gestures and 

facial expressions. 
Communication (organizational): Having a broad view of company goals and operations; 

knowing the orientation of senior management. 
Cooperation: Working with others productively; resolving conflict in an effective 

manner. 
Diplomacy: Being able to say "no" without being too blunt; displaying tact in dealing 

with others. 
Directing: Giving instructions and communicating user requirements to programming 

and support staff. 
Empathy: Being able to understand how others feel; accurately determining what 

someone else thinks about an issue. 
Interviewing: Asking the right questions in order to obtain the information needed. 
Leadership: Getting work done while keeping the team satisfied; effectively giving 

rewards and punishment. 
Listening: Paying attention to and concentrating on what is being said, and asking 

questions that refine points about which one is uncertain. 
Management: Planning, organizing, and controlling projects so that they get done on 

schedule and within budget. 
Patience: Continually refining user requirements by requesting feedback; tolerating lack 

of computer literacy and specificity. 
Politics: Understanding what motivates individuals; determining sources of power and 

influence in an organization. 
Sales: Promoting the system you advocate; persuading others to accept your viewpoint. 
Sensitivity: Being aware of the implications of design and change for the user 

community. 
Speaking: Presenting your ideas in a manner easily understood by your audience, both 

in group meetings and person to person. 
Training: Educating users and other non-technical groups on the capabilities of 

computers and systems. 
Writing: Preparing written documents that accurately communicate ideas in a manner 

that is easily understood by intended readers. 
TECHNICAL 

Analysis and design: Translating user requirements into functional systems 
specifications. 

Knowledge (functional application): Sufficiently knowing what the user's functional 
application entails to accurately interpret what he or she really needs. 

Programming: Converting system specifications into effective and efficient computer 
code. 
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and human interaction behaviors that are important for IS development 

professionals to perform at an acceptable level of proficiency when developing 

software systems. This skill set can be characterized by the number of skills 

that are considered to be important, the relative importance of each skill, 

and the complexity level of the skill set as a whole. The following discussion 

presents sources considered for skills appropriate to this research. 

The job of software development involves cognitive behaviors and 

therefore requires the use of thinking skills. Marzano and his colleagues 

defined core thinking skills as 1) microprocesses, 2) micro-level, basic 

cognitive operations used in the thinking processes, and 3) the means to 

achieve a goal (Marzano et al., 1988, 68-69). An overview of these skills is 

listed in Table 9 on the next page. Appendix B provides definitions for these 

skills. 

Sidney Fine and his associates have developed an empirical model 

based on an examination of 4,000 jobs that incorporates three sets of worker 

functions (things, data, and people) at three levels of complexity (Fine, 1988). 

The data and people functions are particularly relevant to this research 

because of the cognitive and human interaction behaviors required by the 

job. 



52 

Table 9. - Core Thinking Skills (Marzano et al., 1988) 

CORE THINKING SKILLS 
as They Frequently Occur in Thinking Processes 

FOCUSING SKILLS 
Defining Problems Setting Goals 

INFORMATION GATHERING SKILLS 
Observing Formulating Questions 

REMEMBERING SKILLS 
Encoding Recalling 

ORGANIZING SKILLS 
Comparing Classifying Ordering Representing 

ANALYZING SKILLS 
Identifying Attributes Identifying Relationships 

and Components and Patterns 
Identifying Main Ideas Identifying Errors 

GENERATING SKILLS 
Inferring Predicting Elaborating 

INTEGRATING SKILLS 
Summarizing Restructuring 

EVALUATING SKILLS 
Establishing Criteria Verifying 

An overview of Fine's skills and their complexity level is listed in 

Table 10 on the next page, and definitions are provided in Appendix B. This 

model is useful because it relates skills to job complexity. Fine's skill 

descriptions are more behavioral in nature than those used by the U.S. 

Department of Labor (Ghorpade, 1988, 237). The U.S. DOL list of job 

information matrix skill definitions is provided in Appendix B. 
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Table 10. - Worker Function Scales (Fine, 1988, 1021) 

LEVEL OF 
COMPLEXITY 

DATA 
FUNCTIONS 

PEOPLE 
FUNCTIONS 

High Synthesizing (6) 
Innovating (5) 
Coordinating (5) 

Mentoring (7) 
Negotiating (6) 
Supervising (5) 

Medium Analyzing (4) 
Computing (3) 
Compiling (3) 
Persuading (3) 

Consulting (4) 
Instructing (4) 
Coaching (3) 
Sourcing information (3) 

Low Copying (2) 
Comparing (1) 

Exchanging information (2) 
Taking instructions/helping (1) 

Job Characteristics 

IS researchers have examined a number of job characteristics. A 

summary table of this literature as well as some additional cites from the 

organizational behavior literature is listed in Table 11. This research 

examined six specific job characteristics, because they have been repeatedly 

identified as significant in the outcome of implementing I CASE or other IT 

innovations. These characteristics include skill variety, autonomy, task 

identity, task significance, and feedback from the job, and complexity. 

Kulik and Oldham (1988) define job characteristics as job dimensions 

which prompt psychological states, such as satisfaction and motivation, in 

the worker. Taber and Taylor (1990, 469) suggest that job characteristics are 

perceived job properties (rather than objective job properties) which 

influence workers' attitudes and motivation. In their literature review, 

Idaszak and Drasgow (1987, 69) found job characteristics described as direct 
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consequences of technology, as precursors of job-related affect, productivity, 

and withdrawal, and as dimensions of job complexity. Pierce et al. (1986) 

discuss job characteristics as descriptive measures of job or task design 

attributes. In this research, job characteristics are defined as the perceived 

properties or attributes of a particular job design. This job design may have 

been consciously constructed, achieved by happenstance, or reached by some 

combination of those approaches. 

Skill Variety 

Skill variety is a job characteristic that is relevant to this research 

because it provides one description of the skill set and because of its 

relationship to complexity. A higher skill variety would indicate a more 

complex job. Hackman and Oldham define skill variety as "the degree to 

which a job requires a variety of different activities in carrying out the work, 

which involve the use of a number of different skills and talents of the 

employee" (Hackman and Oldham, 1976, 161). 

Differences in skill variety between an automated versus a traditional 

software development job environment might take several forms. The skill 

variety may increase or decrease in terms of number of skills required. 

Alternatively, the change may merely affect the mix of skills, in which case 

the mix may move in the direction of higher or lower complexity in terms of 
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Table 11. ~ Job Characteristics Literature Summary 

Job Char. Variables Relationships Source 

Relationship with Hypothesized * 

Job Characteristic Based on literature review * * 

(positive or negative) Reported research results 

Autonomy 

Lack of control 

Supervisory 
control 

Freedom 

Discretion 

Responsibility 

Performance +/-
Satisfaction + 
Motivation + 
Idea generation + 
Satisfaction + 
Satisfaction (4 dimensions) + 
IT implem. adoption (via IT 

innovation compatibility) 4-
Methodology use + 
IT office automation + 

Self-estrangement in work + 
Automation -f 
IT office automation +/-
IT office automation 

IT office automation 

IT office automation 

User acceptance + 
Automation + 
IT implem. adoption (via IT 

innovation compatibility) + 
IT office automation +/-

Satisfaction + 
Performance + 
IT implem. adoption (via IT 

Innovation compatibility) + 
IT office automation +/-

Satisfaction 
Satisfaction (4 dimensions.) 

Task significance CASE tool use 
Methodology use 
Routinization 

(continued on next page) 

+ 
+ 
+ 

Kwon & Zmud (1987, 238) 
Kwon & Zmud (1987, 238) 
Kwon & Zmud (1987, 238) 
Kwon & Zmud (1987, 238) 
Goldstein (1989, 52) 
Goldstein & Rockart (1984, 109)*** 

Cooper & Zmud (1990, 131) * 
Nelson (1991, 76) *** 
Millman & Hartwick (1987, 486)*** 

Rartol & Martin (1982, 59) ** 
Rouse & Morris (1986, 969) * 
Millman & Hartwick (1987, 479) ** 
Olson & Turner (1986, 25) * 

+/- Millman & Hartwick (1987, 479) 

+ Millman & Hartwick (1987) *** 

Rouse & Morris (1986, 969) * 
Rouse & Morris (1986, 969) * 

Cooper & Zmud (1990, 131) * 
Millman & Hartwick (1987, 479) ** 

Kwon & Zmud (1987, 238) ** 
Kwon & Zmud (1987, 238) ** 

Cooper & Zmud (1990, 131) * 
Millman & Hartwick (1987, 479) ** 

Goldstein (1989,52) *** 
Goldstein & Rockart (1984, 109)*** 
Nelson (1991, 76) *** 
Nelson (1991, 76) *** 
Nelson (1991, 76) *** 
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Table 11. ... Continued 

Job Char. Variables Relationships Source 

Relationship with Hypothesized * 

Job Characteristic Based on literature review * # 

(positive or negative) Reported research results *** 

Job importance IT office automation + Millman & Hartwick (1987, 486; 

Task identity Satisfaction 4- Kwon & Zmud (1987, 238) ** 
Task identity 

Performance - Kwon & Zmud (1987, 238) ** 

Work satisfaction + Goldstein (1989, 52) *** 

Satisfaction (4 dimensions) •f Goldstein & Rockart (1984, 109) *** 

Narrow work Self-estrangement in work + Bartol & Martin (1982, 59) ** 

role/specializ. Goldstein (1989, 52) 

Task variety Satisfaction + Kwon & Zmud (1987, 238) Task variety 
Work satisfaction + Seybolt (1976) *** 

Performance + Kwon & Zmud (1987, 238) 
Innovation (adopt/adapt/use) + Kwon & Zmud (1987, 238) * 

Resistance to change - Kwon & Zmud (1987, 238) •jt sjc 
IT implem. adoption (via IT 

innovation compatibility) + Cooper & Zmud (1990), 131) 5jC 

Skill variety Work satisfaction + Goldstein & Rockart (1984, 109) # & # 

Satisfaction (4 dimensions) + Goldstein & Rockart (1984, 109) # 

CASE tool usage + Nelson (1991, 76) HtJjesf: 
Methodology usage + Nelson (1991, 76) 
Piecemeal pkg usage + Nelson (1991, 76) sje sje' 
Routinization - Nelson (1991, 76) 
Extent IT use by clerks + Medcof (1989) sjcsie 5ft 
Extent IT use by non-clerks - Medcof (1989) * * * 

Complexity Automation + Rouse & Morris (1986, 969) * 

IT implem. adoption (via IT 
innovation compatibility) - Cooper & Zmud (1990, 130) * 

Innovation adoption& implem. Tornatzky & Klein (1982, 35) 
Work satisfaction + Seybolt (1976) 

(continued on next page) 
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Table 11 ... Continued 

Job Char. Variables Relationships Source 

Relationship with Hypothesized * 

Job Characteristic Based on literature review ** 

(positive or negative) Reported research results 

Routinization Job complexity - Nelson (1991, 76) *** 

Task significance - Nelson (1991, 76) *** 

Skill variety - Nelson (1991, 76) 
CASE tool usage + Orlikowski (1988) * s j c * 

IT office automation + Millman & Hartwick, 1987, 479) 1 

Task uncertainty Motivation + Kwon & Zmud (1987, 238) # * 

Implementation - Kwon & Zmud (1987, 238) ** 

IT implem. adoption (via IT 
innovation compatibility) - Cooper & Zmud (1990, 131) # 

Job feedback + Nelson (1991, 76) 

Feedback on Satisfaction + Kwon & Zmud (1987, 238) ** 

performance Performance - Kwon & Zmud (1987, 238) performance 
IT office automation + Millman & Hartwick (1987, 486)*** 

From agents Extent IT use by clerks + Medcof (1989) From agents 
Extent IT use by non-clerks - Medcof (1989) 

From job Work satisfaction + Goldstein (1989, 52) * sfsi i f From job 
Satisfaction (4 dimensions) + Goldstein & Rockart (1984, 109) 
Piecemeal pkg use + Nelson (1991, 76) s f t s i e j j j 

Routinization + Nelson (1991, 76) sfe 5ft jje 

Dealing with Extent IT use by clerks + Medcof (1989) 
others Extent IT use by non-clerks - Medcof (1989) 

Motivation Performance + Hackman & Oldham (1975, 168) 
potential Absenteeism - Hackman & Oldham (1975, 168) *** 

Boundary Commitment + Baroudi (1985, 350) * jfcsfc 

spanning Role conflict + Baroudi (1985, 350) 
activities Job satisf, (via role conflict) - Baroudi (1985, 350) 

Goal difficulty Performance +/- Rasch & Tosi (1992, 405) 

Goal clarity Performance + Rasch & Tosi (1992, 405) % sfe 

Mental workload Automation + Rouse & Morris (1976, 969) 
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Fine's designations or Marzano's high/low order rankings (Fine, 1988; 

Marzano et al., 1988). Changes in the skill variety dimension should be 

consistent with changes detected in the composition of the required skill set. 

Autonomy 

Hackman and Oldham define autonomy as "the degree to which the 

job provides substantial freedom, independence, and discretion to the 

employee in scheduling the work and in determining the procedures to be 

used in carrying it out" (Hackman and Oldham, 1975, 162). Kwon and Zmud 

define autonomy as "the degree to which individuals exercise personal control 

over their assigned tasks" (Kwon and Zmud, 1987, 238). Kwon and Zmud 

(1987), Millman and Hartwick (1987), Nelson (1990), and Rouse and Morris 

(1986) all suggest that the impact of an IT innovation on autonomy can 

influence the results of such an implementation. ICASE could reduce 

autonomy by constraining objectives as well as the methodologies and 

techniques utilized in developing software systems. On the other hand, 

ICASE could increase autonomy by automating lower level functions 

(documenting and coding) while freeing the developers' time and energies for 

higher level functions (a more complete analysis of the business problem and 

the generation of more creative alternative solutions). 
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Task Significance 

Task significance is defined as "the degree to which the job has a 

substantial impact on the lives or work of other people ~ whether in the 

immediate organization or in the external environment" (Hackman and 

Oldham, 1976, 161). The purpose of an information system is to substantially 

improve the work of employees, whether that work involves management or 

customer service. Therefore, the work of developing systems is likely to have 

task significance. If ICASE reduces the amount of coding work and expands 

the IS professional's attention and energy to the business problem and to 

systems analysis, this task significance could increase. 

Task Identity 

Task identity is defined as "the degree to which the job requires 

completion of a 'whole' and identifiable piece of work ~ that is, doing a job 

from beginning to end with a visible outcome" (Hackman and Oldham, 1976, 

161). Information systems in a large corporation can be immense and 

complicated and are usually developed by groups of people rather than one 

person. As a result, an individual developer may perceive a low task identity 

when operating in this environment. ICASE may increase task identity by 

reducing some of the detail work, by providing efficient graphical 

representations of the whole system, by improving communication, and by 

making individual work's connection to the whole project more apparent. 
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Feedback from the Job 

Feedback from the job itself is defined as "the degree to which 

carrying out the work activities required by the job results in the employee 

obtaining direct and clear information about the effectiveness of his or her 

performance" (Hackman and Oldham, 1976, 162). ICASE may increase this 

feedback by improving communications, providing immediate corrections 

with regard to n a m i n g standards and other details, and tracking project 

progress. On the other hand, ICASE may decrease one form of feedback to 

which IS professionals are accustomed. In programming, the computer 

system provides immediate feedback on coding and file access mistakes. By 

decreasing the such work, ICASE may reduce this sort of feedback. 

Job Complexity 

Complexity, in particular, has been cited as an important factor in the 

success or failure of an IT implementation (Cooper and Zmud, 1990; Olson 

and Turner, 1986; Tornatzky and Klein, 1982). Nelson found some 

associations between complexity and use of traditional technology (Nelson, 

1991, 76). Clegg's model of objective job complexity hypothesizes that job 

complexity is influenced by the type of technology utilized and by how that 

technology is deployed (Clegg, 1984, 135). Complexity has also been cited as 

a moderating factor in individual job outcomes (Locke and Latham, 1990; 

Seybolt, 1976). In addition, Wood notes that, "variations in task complexity 
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appear to produce changes in the knowledge, skills and effort requirements 

for successful task performance" (Wood, 1986, 79). 

Change in complexity may be a key construct in explaining the effect 

of a change in development technology on changes in the skill set. Wood 

(1986) concludes from his literature review that variations in task complexity 

appear to produce changes in the knowledge, skills, and effort requirements 

for successful task performance. He suggests that at high levels of 

complexity, the resulting task requirements may exceed the individual's 

ability to respond and thereby lower performance. Kwon and Zmud theorize 

that a skill deficit resulting from the implementation of a complex innovation 

can be a major reason for resistance to that innovation (Kwon and Zmud, 

1987, 237). Rouse and Morris support this notion by stating that perceived 

inferiority and threatened obsolescence can lead to alienation and to 

problems in implementing automation (Rouse and Morris, 1986, 970). This 

linkage implies that a change in a job's required skill set may occur when an 

IT innovation is implemented, depending on the complexity of that 

innovation. 

In addition, complexity has been linked to the consequences of 

implementing an IT innovation. In a meta-analysis, Tornatzky and Klein 

found support for a negative relationship between innovation complexity and 

its adoption (Tornatzky and Klein, 1982, 36). Olson and Turner (1986) 

examined the literature on the impact of office IT on productivity and work 
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organization of offices and found that complexity was a significant factor. 

Kwon and Zmud noted that, in general, research evidence supports a 

negative relationship between innovation complexity and some stages of the 

implementation process (Kwon and Zmud, 1987, 237). 

An IT innovation may decrease job complexity set by simplifying the 

work and reducing the task demands. For example, ICASE may reduce 

complexity by lowering memory demands. ICASE could also encode, enforce, 

and/or present various types of systems development knowledge and 

expertise for the IS professional. ICASE could maintain and present 

information in various forms in a central repository. Such information might 

include common data and procedure definitions, enterprise models, personnel 

communication records, project tracking data, system architecture 

capabilities and requirements, and business issues. ICASE can also restrict 

alternative sets by enforcing standards, methodology, and common 

definitions. 

On the other hand, such an innovation may increase job complexity by 

one of two possible effects. First, the innovation may eliminate or minimize 

the simple portion of the work, so that the remainder of the individual's 

work only contains the more complex functions of the job. Secondly, the 

innovation itself may be complicated and difficult to learn and utilize. If the 

net result of the IT innovation is to increase job complexity, the individual's 

performance and the success of the innovation may be negatively affected. 
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Complexity can take one of two forms. One form is the complexity of 

the innovation itself (Cooper and Zmud, 1990; Olson and Turner, 1990). 

Kwon and Zmud define innovation complexity as "the degree of difficulty 

users experience in understanding and using an innovation" (Kwon and 

Zmud, 1987, 237). Rogers and Shoemaker state, "the complexity of an 

innovation is the degree to which an innovation is perceived as relatively 

difficult to understand and use" (Rogers and Shoemaker, 1971, 154). A 

second form is the complexity of the task to which the innovation is applied 

(Cooper and Zmud, 1990; Nelson, 1987; Rouse and Morris, 1986). The level 

of analysis in this study is the individual and the focus is on the job. 

Therefore, for the purposes of this research, job complexity refers to a 

characteristic of the job rather than an IT innovation. 

As a construct, complexity appears to have a number of underlying 

dimensions. Several writers have included the number of components as one 

dimension (Payne, 1982; Simon, 1981; Wood, 1986). The number, form, and 

strength of relationships between components have been described as other 

dimensions of complexity (Simon, 1981; Wood, 1986). Writers from the job 

analysis literature include level of difficulty as an aspect of complexity (Gael, 

1988a; Ghorpade, 1988). Payne (1982) includes time pressure. The Factor 

Evaluation System of job analysis includes originality involved in the work 

(Gael, 1988a, 71). Wood includes the number and magnitude of changes in 
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world states which affect relationships between components (Wood, 1986, 

74). 

Both Fine and Clegg factor the level of worker discretion or level of 

direction required into job complexity measures (Clegg, 1984, 135; Ghorpade, 

1988, 232). Rouse and Morris also argue that perceived changes in discretion 

often accompany perceived changes in complexity (Rouse and Morris, 1986, 

969). Clegg argues that when local control is high and information processing 

requirements are low, workers have the fewest opportunities for decision-

making and self-regulation, and objective job complexity will be low (Clegg, 

1984, 135). This situation corresponds to a job with low level of autonomy. 

Nelson defined job complexity as a straight sum of Hackman and 

Oldham's (1976) five job characteristics (Nelson, 1991, 58, 63). This 

construct, however, may not measure job complexity. Kulik and Oldham 

state that this sum is an overall estimate of the motivating potential of a job 

that is a better measure than the weighted sum suggested in the Job 

Characteristics Model (Kulik and Oldham, 1988, 941). 

Research done by Fine and his associates provides some evidence that 

the level of complexity in a job or task can be determined by evaluating the 

types of thinking and people skills required by the job. Fine and his 

associates determined ranked levels of complexity for specific worker 

functions on a scale ranging from a low of one to a high of seven in an 

examination of 4,000 in the Functional Occupational Classification Project 
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during the late 1940's (Fine, 1988, 1020-1021). See Appendix B for 

definitions of Fine's functions by level of complexity. 

Individual Affective Job Outcomes 

The research model posits that changes in job characteristics and the 

required skill set may, in turn, be accompanied by changes in the IS 

professional's affective job outcomes from the work process. Individual 

affective job outcomes are the internal feelings or reactions experienced by 

the system developer as a result of performing the job. Locke and Latham 

(1990, 244) contend that individual affective job outcomes directly affect 

commitment to the organization and its goals, which in turn is one of the 

antecedents to high performance. The literature provides some general 

support for relationships between job characteristics and individual job 

outcomes (Fried, 1991; Kulik and Oldham 1988; Kwon and Zmud, 1987) and 

between required skill set and individual job outcomes (Fogli, 1988; Kwon 

and Zmud, 1987; Rouse and Morris, 1986). 

The IT innovation literature indicates that the individual job outcomes 

significant in the successful adoption and implementation of an IT 

innovation include user acceptance, individual adjustment, and performance. 

User acceptance and individual adjustment are multi-dimensional constructs 

described as important in an IT innovation (Nelson, 1990; Rouse and Morris, 

1986). The study focused on internal work motivation as well as satisfaction 
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with the work and with the technology as specific aspects of user acceptance 

and individual adjustment which are significant in the successful 

implementation of IT innovation. 

An expectation of improved performance in the IS function is one of 

the bottom-line reasons for companies to implement ICASE (Forte and 

Norman, 1992; Hayley and Lyman, 1990). Evidence to back claims of 

improved performance, however, is both slim and contradictory. One 

explanation for mixed research findings on performance is that a variety of 

factors other than development technology may influence performance. A 

large number of competing explanations exist for any change or lack of 

change in performance occurring after the implementation of an IT 

innovation in a real world situation. Examples include characteristics of 

projects, users, and supervisors as well as events in the IS professional's life 

outside of the job. 

Possible alternative explanations for changes in performance increase 

the difficulty of isolating the effect of any one element. Algera noted that 

strong relationships have been found between job characteristics and 

affective job outcomes but that relationships between job characteristics and 

behavior outcomes (performance) have been found to be much weaker 

(Algera, 1990, 97). For these reasons the study of the impact of ICASE on 

performance would be more accurately evaluated in a laboratory 
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environment where these other factors can be controlled than in an 

exploratory field research situation. 

Satisfaction 

Satisfaction appears to be both an outcome in its own right (Kwon and 

Zmud, 1987; Leonard-Barton and Deschamps, 1988; Millman and Hartwick, 

1987), and a dimension of user acceptance and individual adjustment 

(Nelson, 1990; Rouse and Morris, 1986). Millman and Hartwick found that 

the implementation of office automation affected middle managers' 

satisfaction (Millman and Hartwick, 1987). Several researchers have noted 

correlations among the five job characteristics in the JCM and various facets 

of satisfaction, indicating that a change in job characteristics is likely to be 

accompanied by a change in satisfaction (Hackman and Oldham, 1975; Locke 

and Latham, 1990b; Taber and Taylor, 1990). Goldstein found that 

differences in job characteristics were significant determinants of differences 

in work satisfaction (Goldstein, 1989, 57). Locke and Latham contend that 

satisfaction in conjunction with other factors is the key to high performance 

(Locke and Latham, 1990a, 18). They argue that job satisfaction is linked to 

future performance indirectly. Job satisfaction leads to higher organizational 

commitment. Committed employees will be more likely to accept 

organizational demands and challenges. Such employees will then perform at 

a higher level (Locke and Latham, 1990a, 17). 



68 

This study focused on specific types of satisfaction most likely to be 

affected by a change in systems development technology. These types include 

satisfaction with the development technology utilized, satisfaction with the 

growth potential offered by the job, and satisfaction with the job in general. 

Job satisfaction is defined as "the degree to which the employee is satisfied 

and happy with the job" (Hackman and Oldham, 1975, 162). This construct 

provides a measure of the individual's global response to the work 

environment. 

Growth potential satisfaction is defined as the perceived presence of 

"opportunity for personal growth and development on the job" (Hackman and 

Oldham, 1975, 162). Couger and his associates found that analysts, 

programmers, and their supervisors exhibited a higher mean growth need 

strength as measured by the JDS than other jobs studied by Hackman and 

Oldham (Couger et al., 1979, 49). Bartol and Martin concluded from their 

literature review that growth potential was one of the most important job 

factors for IS personnel (Bartol and Martin, 1982). These findings indicate 

that growth potential satisfaction may be particularly important to 

individuals who choose to work in systems development. 

Development technology satisfaction is defined as the degree to which 

the IS professional feels that the specific software and methodology used in 

developing systems adequately facilitates job performance in terms of process 

efficiency and target system quality. An additional aspect of this satisfaction 



69 

is whether or not the technology is current or reasonably close to state-of-

the-art. Systems developers may be concerned about maintaining personal 

expertise and avoiding obsolescence in a rapidly changing technical 

environment. Access to current and leading edge technology not only 

provides opportunities for challenge and personal growth, it also makes the 

IS professional more valuable in the job market. 

Internal Work Motivation 

Locke and Latham (1990a) define motivation to work as a willingness 

to exert effort. They contend that work motivation is an integral part of a 

high performance cycle, 

11 ... the precursor of a high level of work motivation will be 
present when the individual is confronted by a high degree of 
challenge in the form of a specific, difficult goal or its 
equivalent. We say precursor because being confronted by a 
challenge does not guarantee high performance." (Locke and 
Latham, 1990a, 6). 

Other authors also argue that motivation to work precedes high performance 

levels (Erez, 1990; Kleinbeck and Schmidt, 1990). Work motivation appears 

to be a necessary but not sufficient condition for performance. 

Kulik and Oldham define internal work motivation as "the degree to 

which the employee experiences positive internal feelings when performing 

effectively on the job" (Kulik and Oldham, 1988, 938). Kwon and Zmud noted 

that positive relationships have been found between motivation and 

autonomy and between motivation and task uncertainty (Kwon and Zmud, 
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1987). Pritchard found motivation to be positively related to feedback 

(Pritchard, 1990, 128). Kulik and Oldham cite a literature review of 

empirical studies done by Fried and Ferris (1984) as finding positive 

correlations between internal work motivation and the five job 

characteristics of the JCM (Kulik and Oldham, 1988, 941, 1942). 

The implementation of ICASE technology may improve the IS 

professional's motivation by permitting the individual the challenge of 

learning a new technology and acquiring new skills. This challenge, in turn, 

assists the IS professional in maintaining technological currency in a rapidly 

changing industry. According to Locke and Latham's model (1990a), 

increased motivation and job satisfaction may also increase the individual's 

commitment to the organization and subsequent performance levels. 

Individual Maturity 

Several researchers have noted an impact of individual demographic 

variables on individual job outcomes. Nelson (1990) found conflicting reports 

regarding the influence of gender, age, education, and job level on job 

satisfaction and attitudes toward technology. Kwon and Zmud (1987) found 

reports of relationships between some stages of innovation success and job 

tenure and education. Gerhart concluded from the results of his study that 

"changes in incumbent perceptions of job complexity are a function of 

changes in job characteristics as measured by job analysis, but are largely 
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unaffected by changes in other situational and individual factors" (Gerhart, 

1988, 161). 

The research model posits that maturity may influence individual 

satisfaction or motivation levels. Maturity includes the mainly job-related 

expertise and insight developed by the individual as a result of education and 

experience. Maturity measures include system development experience, 

organizational tenure, job rank, educational level, and age. For example, the 

more professionally mature IS professional may have a greater tolerance for 

the steep learning curve involved in ICASE and a greater appreciation for 

how much of the tedious detail work is performed by ICASE. Alternatively, 

the more mature IS professional may have less enthusiasm for what may be 

merely a fad or may experience fatigue and burnout in having to learn yet 

another new technology. 

Research Questions and Hypotheses 

This review of the literature has identified a number of constructs 

relevant to the job of systems development and to the automation of portions 

of that job via the introduction of information technology innovations. 

Knowledge about which of these constructs have the most impact on the 

introduction and use of ICASE technology and on the IS development 

professional can focus staffing and managerial efforts in a more cost-effective 

manner. Such knowledge can also contribute to the theoretical exploration of 
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the appropriate job designs for systems development work and the nature of 

knowledge work in general. 

In order to evaluate the research model, data is needed regarding 

whether the relationships exist in this type of environment. The first step in 

this process is to establish whether differences exist in the constructs 

between the two environments. The following research questions address 

these issues. 

1. Does the skill set required in systems development work 
utilizing ICASE technology differ from the skill set 
required in systems development work utilizing 
traditional technology as perceived by IS development 
professionals? 

2. Do the job characteristics of systems development work 
using ICASE technology differ from the job 
characteristics of systems development work using 
traditional technology as perceived by IS development 
professionals? 

3. Are individual affective job outcomes perceived by IS 
development professionals influenced by the type of 
development technology used and the required skill set? 

4. Are individual affective job outcomes perceived by IS 
development professionals influenced by the type of 
development technology used and the job characteristics? 

5. Are individual affective job outcomes perceived by IS 
development professionals influenced by the type of 
development technology used and individual maturity 
levels? 
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To begin answering these questions, a series of hypotheses is proposed 

below. The first two hypotheses address the first two research questions 

concerning whether IS development professionals perceive any differences 

among the required skills or among the job characteristics of systems 

development work when ICASE rather than non-ICASE technology is used 

in systems development work. The statistical null form of these hypotheses 

are listed below. 

H 0 x There are no differences in the set of skills required by 
systems development work as perceived by IS 
development professionals based on the type of 
systems development technology utilized. 

H02 There are no differences in the job characteristics of 
systems development work as perceived by IS 
development professionals based on the type of 
systems development technology utilized. 

The next set of hypotheses addresses the third research question. This 

question asks whether IS development professionals experience significantly 

different individual affective job outcomes from systems development work 

when utilizing ICASE technology as compared to traditional technology. 

These hypotheses also test whether the required skill set influences these job 

outcomes. For purposes of analysis, the required skill set has been separated 

into two groups: thinking skills and people skills. The individual affect job 

outcomes include three types of satisfaction and internal work motivation. 

The null hypotheses are listed on the next page. 



74 

H 0 3 Type of systems development technology used and the 
required thinking skill set are not related to general 
job satisfaction. 

H04 Type of systems development technology used and the 
required thinking skill set are not related to growth 
potential satisfaction. 

Ho 5 Type of systems development technology used and the 
required thinking skill set are not related to 
development technology satisfaction. 

Ho 6 Type of systems development technology used and the 
required thinking skill set are not related to internal 
work motivation. 

H 0 7 Type of systems development technology used and the 
required people skill set are not related to general job 
satisfaction. 

Ho 8 Type of systems development technology used and the 
required people skill set are not related to growth 
potential satisfaction. 

Ho 9 Type of systems development technology used and the 
required people skill set are not related to development 
technology satisfaction. 

Ho io Type of systems development technology used and the 
required people skill set are not related to internal 
work motivation. 

The third set of hypotheses addresses the fourth research question 

about whether job characteristics and use of ICASE technology influences 

the individual affective job outcomes from systems development work. The 

job characteristics included are job complexity, skill variety, task significance, 

task identity, autonomy, and feedback from the job. The statistical null 
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hypotheses are listed below. A separate hypothesis is listed for each 

individual affective job outcome. 

Ho 11 Type of systems development technology used and job 
characteristics are not related to general job 
satisfaction. 

Ho 12 Type of systems development technology used and job 
characteristics are not related to growth potential 
satisfaction. 

Ho 13 Type of systems development technology used and job 
characteristics are not related to systems development 
technology satisfaction. 

Ho 14 Type of systems development technology used and job 
characteristics are not related to internal work 
motivation. 

The last set of hypotheses addresses the fifth research question and 

test whether individual maturity level has any influence on these outcomes. 

Maturity level incorporates demographic variables such as education and age 

as well as professional experience such as time spent in systems 

development, organizational tenure, and job rank. The statistical null 

hypotheses are listed below. 

Ho 15 Type of systems development technology used and 
individual experience are not related to general job 
satisfaction. 

Ho i6 Type of systems development technology used and 
individual experience are not related to growth 
potential satisfaction. 
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H017 Type of systems development technology used and 
individual experience are not related to systems 
development technology satisfaction. 

Ho is Type of systems development technology used and 
individual experience are not related to internal work 
motivation. 

Summary of Theoretical Framework 

This section has described the theoretical foundation for the research 

model illustrated in Figure 2. The discussion also presented a rationale for 

examining' particular constructs and a theoretically based set of expectations 

regarding these constructs and their relationships. On the next page, Table 

12 summarizes these constructs. The next chapter presents how the 

constructs were operational ed and measured. 
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CHAPTER THREE 

METHODOLOGY 

The first section in the chapter discusses the general research design. 

The second section discusses the population of interest. The third section 

reviews the sampling approach. This discussion includes the rationale for the 

use of judgmental sampling, a description of the research site, a description 

of the expert panel and its role in developing the sampling plan and the 

survey instrument, and the sampling plan itself. The last section discusses 

how the variables were operationalized as well as a description of survey 

instrument development process. 

Research Design 

The research utilized a case study methodology to build theory 

regarding differences in systems development work in two job environments. 

In one environment, systems development work was automated via ICASE 

technology. In the other environment, systems development work was done 

with traditional development technology. 

The research questions and tentative hypotheses listed in the last 

chapter provided a focus for the research efforts (Eisenhardt, 1989). The 

study examined whether use of ICASE technology is associated with 
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differences in skill requirements, job characteristics, individual maturity 

level, or individual affective job outcomes. These constructs were selected on 

the basis of an analysis of the literature and provided better grounding and 

accuracy of the construct measures (Eisenhardt, 1989). Finally, the study 

examined whether any of these differences or associations were affected by 

individual level of maturity. 

A judgement sample of IS systems development professionals in a 

large software development corporation were selected on the basis of criteria 

developed with the assistance of an expert panel. The participants were 

invited on a voluntary, confidential basis to respond to a questionnaire 

asking them to describe their job. The expert panel also assisted in 

developing and pilot testing the questionnaire to measure perceptions of 

participants on the variables of interest. 

Data analysis involved use of t-tests and multiple regression to 

identify differences and associations between the constructs of interest in 

two groups. In case studies, Eisenhardt (1989) recommends selecting 

categories or dimensions and then looking for within-group similarities 

coupled with intergroup differences. Analysis of the data was performed with 

respect to type of development technology used and was done separately on 

thinking skills, people skills, job characteristics, outcome variables, and 

maturity level. 
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Population 

The population of interest consisted of IS development professionals 

engaged in systems development work in large corporations. Eisenhardt 

(1989, 537) supports this approach. She stated that specifying the population 

can reduce extraneous variation and clarify the domain of the findings as 

large corporations operating in specific types of environments. 

At the present time, the significant initial investment of time, money, 

training, and effort required for implementation of ICASE technology 

suggests that large corporations are the most likely organizations to have the 

resources necessary to successfully adopt ICASE technology. In addition, 

large corporations stand to gain the most leverage from this technology 

because of the typical size of systems under development, economies of scale, 

and increased need for coordination and communication. 

Sample 

This research design employed judgmental rather than random 

sampling. Eisenhardt contends that in situations where the goal is theory 

building rather than theory testing, "random selection is neither necessary, 

nor even preferable and argues that, in this case, theoretical sampling is 

more appropriate than statistical sampling, which has the aim of "obtaining 

accurate statistical evidence on the distribution of variables within the 

population" (Eisenhardt, 1989, 537). She suggests that this theoretical 
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sampling should "fill theoretical categories and provide examples of polar 

types . . . the goal of theoretical sampling is to choose cases which are likely 

to replicate or extend the emergent theory" (Eisenhardt, 1989, 537). 

Careful non-probability sampling can be appropriate for theory-

building research if there is an objective basis on which to make the 

judgement and an argument can be made that the sample is representative 

(Emory, 1985, 279; Kidder and Judd, 1986, 154). Kerlinger states that 

purposive sampling should be characterized by a deliberate effort to obtain 

representative samples by including typical groups in the sample (Kerlinger, 

1986, 129). 

To improve the quality responses that are perceptual and self-report 

in nature, the sample consisted of job incumbents. Job incumbents are 

reported to be accurate sources for information about jobs (Gael, 1988a, 395). 

Gerhart reported evidence to support that incumbent-based perceptions 

could detect actual changes in job characteristics (Gerhart, 1988, 161). 

Participation by volunteer job incumbents with higher experience and 

education levels have provided data with better reliability and validity 

measures on the Job Diagnostic Survey (JDS) instrument evaluating job 

characteristics and affective individual job outcomes (Fried and Ferris, 1986). 

A judgment sampling plan was developed with the assistance of an 

expert panel to set the qualifying criteria for selecting IS development 

professionals who had either little or no exposure to ICASE technology or IS 
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development professionals who had sufficient experience with this technology 

to be able to accurately evaluate systems development work involving this 

technology. The qualifications of the expert panel are discussed in the section 

following a description of the research site. 

Site Information 

The sample consisted of participants from one corporation. The 

participating organization provided research participants who were 

representative of the target population and who met the sampling criteria. At 

the time of data collection, this corporation employed more than 70,000 

people and generated revenues exceeding $8.5 billion in 1993. The 

corporation had more than 7,400 customers from a wide variety of industries 

and levels of government in both North and South America, Europe, Asia, 

and Australia. The corporation provided consulting, systems development, 

systems integration, process management, and outsourcing services to its 

customers. 

The participating company from which the sample was drawn has a 

large number of software developers with a wide range of experience and 

activity in a wide variety of types of development projects. In addition, the 

organization utilizes ICASE technology in some but not all of its projects and 

was therefore able to provide the necessary variation in the level of ICASE 

technology exposure. All subjects had worked in the participating 
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organization for at least one year to ensure familiarity with corporate 

standards and policies and socialization into the corporate culture. Systems 

developers in this organization work in all phases of the systems life cycle 

and have the title of System Engineer (SE). 

Description of the Expert Panel 

An expert panel contributed to the research in several areas. The 

panel evaluated the format of the questionnaire as well as the face validity 

and content validity of the questionnaire items that were either heavily 

adapted or constructed by the researcher to measure skills, work activities, 

job complexity, technology satisfaction, and experience levels. The panel 

established the criteria qualifying systems engineers (SE's) for participation 

in the research and established the criteria classifying participants into the 

two groups based on type of systems development technology used. The 

panel also assisted both in identifying appropriate potential participants and 

in enlisting the help of manager, supervisors, project leaders, and training 

instructors in the task of identifying potential research participants. 

The members of the expert panel were well qualified to participate in 

the research. Table 13 lists a summary of their qualifications. These 

individuals were experienced, with an average of over ten years of software 

development experience. Their average ICASE systems development 

experience was over four years. All had experience in both ICASE and 
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traditional software development technologies. The panel members were 

familiar with the job of software development at the research site, having 

been with the participating organization for an average of over ten and a 

half years. 

Panel members represented different ranks of systems engineers, 

types of positions, and areas of the company. One individual was an 

Advanced SE currently engaged in systems development work in the 

financial services field and using an ICASE product. Another individual was 

a Senior SE currently engaged in data modeling, conversion, and 

warehousing in the health care field. A third individual, also a Senior SE, 

was an instructor and curriculum designer in the organization's education 

division. The fourth expert panel member was an SE Supervisor working in 

database administration in the organization's corporate information systems. 

The fifth panel member was an SE Manager directing a team working on 

evaluating application development methods and tools in the organization's 

technology architecture group. 

The expert panel members agreed that most SE's in the corporation 

had some exposure to automating technology. In the last few years, the entry 

level training classes required of most SE's contained a CASE component 

with a prototype training project. Panel members indicated that individuals 

working in a traditional environment with minimal ICASE technology 

exposure still perceived the work from a traditional viewpoint. The panel 
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Table 13. - Description of Expert Panel Members 

Software Development Experience: 
Rank & Org. Position Nbr. of Years Nbr. of Projects 
Background: Tenure Tenure Total vs ICASE Trad, vs ICASE 

1. Advanced SE 7.25 1.0 5.0 2.5 5 4 
American Express Account; development of global system using IEF; 
SED instructor; INCASE, Cobol, CICS, ALC, SLC, RISE; Bachelors in 
Business Administration 

2. Senior SE 13.6 6.7 14.6 6.0 8 4 
Health Care Systems Services; data modeling, conversion, and 
warehousing; research and evaluation of development technology; 
INCASE, IEF, TCP, ETI EXTRACT; Bachelors and Masters in music 

3. Senior SE 12.4 2.6 11.9 4.7 18 5 
Technical Development; curriculum development; SED instructor; IEF, 
INCASE, C, Visual Basic; Bachelors in Business Administration 

4. SE Supervisor 10.0 4.0 9.0 4.0 3 4 
Computer Information Systems (corporate systems); account database 
administration; INCASE, PACBASE; BS computer information systems 

5. SE Manager 9.5 3.75 11.0 4.0 6 2 
Technology Architecture; development technology evaluation of methods 
and tools; ICASE, 3 & 4 GL, VPEs; Bachelor of Science in computer 
science 

also agreed that work experience was far more important in determining 

appropriate group membership than training exposure. Therefore, work 

experience with ICASE technology was set as the determining criteria for 

group membership. Work experience was measured by amount of time. 

The consensus of the panel was that developers with more than four 

months experience with automating technology or participation in more than 

three projects using automating technology should not be classified as 

traditional technology users. The panel set the minimum criteria for 
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classification as ICASE technology users at nine months experience with the 

technology and participation in at least one project using the technology. 

Sampling Plan 

The study solicited voluntary, confidential responses from IS 

professionals working in systems development with at least one year's 

experience in the field and a bachelor's degree or higher. Potential 

participants at a wide range of job levels were identified to increase variation 

in experience levels. Individuals invited to respond were working on a wide 

variety of projects and using a wide variety of development tools to minimize 

effects due to differences in tool or project characteristics. 

One aspect of the sampling strategy objective was to obtain a balanced 

number of participants with and without ICASE technology experience in all 

systems life cycle stages. According to Schmidt and Hunter (1978), an equal 

number of participants in each group maximizes the power of the statistical 

test (Baroudi and Orlikowski, 1989). In addition, Baroudi and Orlikowski 

(1989) suggest that the researcher can improve the power of the research 

design by deliberately selecting participants on the basis of the variable of 

interest, as in the case of extreme group or rectangular sampling plans. 

The sample size needed was determined by the requirements of the 

statistical analysis. Davidson (1972) suggests that a total sample size large 

enough to achieve acceptable power should be ten times the number of 
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variables (Davidson, 1972). Iivari (1996) states that an appropriate sample 

size for regression analysis ranges from ten to fifteen observations to the 

absolute minimum of four observations per independent variable, citing Hair 

et al. (1992). The maximum regression analysis group in the data analysis 

contained eleven independent variables, therefore the goal of the sampling 

plan was to obtain one hundred ten responses. The actual number of usable 

responses ranged from ninety-two to ninety-four because of missing 

variables. This sample size exceeds the minimum of forty-four observations. 

Variables and Measures 

This section discusses the operationalization of the variables of 

interest. The discussion begins with a discussion of the expert panel and 

then proceed with a discussion of each of the variables. Table 14 presents a 

summary chart of the constructs, variables, and measures. 

Items measuring five job characteristics, general job satisfaction, 

growth potential satisfaction, and internal work motivation were drawn from 

existing instruments. Items measuring skills, job complexity, software 

development technology satisfaction, type of technology used, amount of 

software development experience, organizational tenure, job rank, 

educational level, and age were either adapted from existing instruments or 

developed with the help of the expert panel. A copy of the research 

instrument itself is presented in the Appendix C. 
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The measures for these variables were perceptual and self-reported in 

nature. Iivari (1996, 95) states that "most of the empirical studies on CASE 

impacts are based on subjective, perceptual data." Citing Moore and 

Benbasat (1991), Iivari goes on to contend that "subjective perceptions 

provide a sounder basis for theory development than more objective data." 

The subjects were well-educated, experienced system developers and 

therefore capable of making accurate perceptions about the job of systems 

development and the effects of the development technology used on that job. 

Required Skill Set 

The required skill set was operationalized as the relative importance 

of eight thinking and ten people skills in systems development work. The 

skill set measures are located on the first page of the questionnaire. Sanchez 

and Levine found that the most significant dimension that job incumbents 

use in determining importance is criticality (Sanchez and Levine, 1988, 342). 

The importance of each skill was measured as the perceived criticality of the 

use of that skill in the success of a typical systems development, project 

relative to other skills. These variables were ordinal with values ranging 

from one to seven. 

A definition for each skill was provided on the questionnaire. The list 

of skills and their definitions were adapted from Fine (1988). The expert 

panel modified the skill definitions to fit the participating organization's job 
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environment. During the instrument development process, panel members 

were provided with Fine's list of skills and definitions as well as a list of 

other skills and definitions from various sources (Green, 1989; Marzano et 

al., 1988; and Ghorpade, 1988) to use in making modifications to the skill 

definitions. A list of these skills and their definitions are presented in 

Appendix B. 

Each of the skill items had a seven-point, Likert-like response scale. 

The scale anchors were adapted from (Ghorpade, 1988, 285) with the 

assistance of the expert panel. The scale anchors for the skills used in the 

questionnaire were as follows: (1) skill is not used, (2) much less critical 

than other skills, (3) less critical than other skills, (4) neutral, (5) more 

critical than other skills, (6) much more critical than other skills, and (7) 

skill is crucial. 

Job Characteristics 

The six job characteristic constructs examined in this study included 

complexity and five job dimensions defined in the Job Characteristics Model 

developed by Hackman and Oldham (Hackman and Oldham, 1980). The Job 

Diagnostic Survey (JDS) was used to measure skill variety, autonomy, task 

significance, task identity, and feedback from the job. These variables were 

the average of three items with seven-point, Likert-like scales. These 

variables were ordinal with a range from one to seven. 
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The JDS was developed by Hackman and Oldham (1975) and has been 

widely used in the organizational behavior and job analysis research (Kulik 

and Oldham, 1988). Research on the JDS has provided substantial evidence 

favoring the validity and reliability of this instrument in measuring the five 

core job dimensions and their relationship to attitudinal job outcomes in a 

variety of populations and when utilized for research purposes (Algera, 1990; 

Fried and Ferris, 1986; Fried, 1991; Taber and Taylor, 1990). Fried (1991) 

and Tabor and Taylor (1990) found the reliability reports for the JDS scales 

in the literature in Table 15 below. 

Table 15. - Reported Reliabilities of JDS Job Dimension Scales 

Job 
Internal Test-Retest Consistency Correlations 

Job Median Weighted Average 
Characteristics Y* Avg r* * * 

Skill variety .71 .69 .705 .69 
Task identity .59 .69 .677 .48 
Task significance .66 — .652 .47 
Autonomy .66 .69 .69 .63 
Job feedback .71 .70 .702 .59 

* Hackman and Oldham (1975,164) 
** Fried (1991, 694) 
***Tabor and Taylor (1990, 474) 

The literature shows some controversy over the validity of the JDS 

with regard to the number of dimensions measured (Pierce et al., 1986). 

However, Tabor and Taylor state "the experimental studies provide 

important causal evidence showing that the JDS responds to changes in the 
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objective job environment" (Taber and Taylor, 1990, 478). In addition, Fried 

and Ferris found that the five-factor solution was appropriate for more 

highly educated individuals in management or staff positions (Fried and 

Ferris, 1986, 424). The targeted sample matches these characteristics. 

Within the JDS portion of the questionnaire, the items measuring the 

job characteristics are in Sections One and Two on pages four, five, and six 

of the questionnaire. Skill variety is comprised of item #4 in Section One 

and items #1 and #5 (reverse scored) in Section Two. Task identity is 

comprised of item #3 in Section One and items #3 (reverse scored) and #11 

in Section Two. Task significance is comprised of item #5 in Section One 

and items #8 and #14 (reverse scored) in Section Two. Autonomy is 

comprised of item #2 in Section One and items #9 (reverse scored) and #13 

in Section Two. Feedback from the job itself is comprised of item #7 in 

Section One and items #4 and #12 (reverse scored) in Section Two. 

The last job characteristic, complexity, was operationalized as an 

average of six items. The first four items were adapted from Withey, et al. 

(1983). Two of these items addressed the routineness of the work and two 

addressed the analyzability of the work. Two additional items addressing 

level of challenge and opportunities to use one's skills and abilities provided 

by the work were adapted from Huuhtanen and Leino (1992). Huuhtanen 

and Leino s study involved the changes in job characteristics following the 

implementation of new information technology applications. A fifth item was 
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global in nature and asked respondents to rate their perceptions about the 

overall complexity of their job. This item was adapted from Miller (1992). 

The four items initially chosen from Withey et al.'s list often were 

selected on the basis of advice from the expert panel. They suggested a focus 

on the job incumbent's own work rather than the work of colleagues. The 

work of Earley et al. (1990) and Wood (1986) also contributed to the 

adaptation of these items. 

Withey and his associates evaluated the reliability and validity of fifty 

items from seven instruments used in previous research on Perrow's (1967, 

1970) model of organizational technology dimensions (Withey et al., 1983). 

According to Withey et al. (1983), Perrow's model proposed two dimensions: 

number of exceptions (task variety) and analyzability (programmable and 

predictable). Withey et al. identified ten items for refined subscales based on 

face validity, factor structure, and ability to differentiate among work groups 

(Withey et al., 1983, 58-59). These researchers found that the factor loadings 

of these items on the refined scales ranged from .67 and .57 to .86 and .79 

respectively. The Cronbach alpha for the scales was .81 and .85 with an 

interscale correlation of .79. These items were also produced significant 

differentiation among groups using ANOYA and ANCOVA analyses. Withey 

et al. (1983) used seven-point, Likert-like scales with level of agreement 

anchors. Kim and Umanath (1992-93) adapted these items using the same 
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type of scale and reported Cronbach alphas of .88 and .87 on the two 

underlying dimensions respectively. 

The adaptations of job complexity items involved changes in wording 

suggested by the members of the expert panel or from pilot test participants. 

These adaptations were introduced to make the items more understandable 

and relevant to the research situation. The panel also suggested making the 

number of response points and scale anchors as uniform as possible 

throughout the questionnaire. Therefore, seven-point Likert-like response 

scales were chosen to match items on the JDS. The scale anchors were 

adapted from Ghorpade (1988) and ranged from (1) for almost never or very 

low to (7) for almost always or very high. 

Job complexity was operationalized as a linear combination of six 

items. The factor analysis supported this combination of items. The items 

measuring this variable are located in the lower half of page three of the 

questionnaire (items #15-#20). 

One item addresses task variety and predictability and refers to the 

extent to which systems development tasks are the same from day to day. 

Two items address the programmability and predictability of the work and 

refer to whether a clearly known methodology exists and can be relied on in 

the systems developer's work. Two items address the level of difficulty in the 

work and refer to opportunities to apply skills and abilities and level of 

challenge. One item is global in nature and asks for a rating of the overall 
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level of complexity in systems development work performed by the 

respondent. 

More complex jobs would have a higher variety of activities with little 

or no pre-determination or description of how and what is to be done. More 

complex jobs would require the developer to exercise a wide range of skills 

and abilities. Increased job complexity would make the job difficult enough to 

challenge the developer to work up to his or her potential and to expand or 

advance his or her level of skill and knowledge. Less complex jobs would be 

more routine and would consist of pre-defined, predictable, and easily 

accomplished sets of activities. 

Individual Affective Job Outcomes 

The individual affective job outcomes included general job satisfaction, 

growth potential satisfaction, internal work motivation, and systems 

development technology satisfaction. The JDS provided measures for the first 

four constructs (Kulik and Oldham, 1988). The reliability estimates of the 

JDS scales have been considered sufficiently high for research purposes 

(Fried, 1991, 691). The JDS asks the participant to respond to items using 

seven point Likert-like scales (Hackman and Oldham, 1980). General job 

satisfaction is calculated as the average of five items. Growth potential 

satisfaction and internal work motivation are calculated as the average of 
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four items each. These variables are ordinal with values ranging from one to 

seven. Table 16 lists addresses reported reliabilities for these variables. 

Table 16. -- Reported Reliabilities of JDS Affective Outcome Scales 

Individual Affective Internal Consistency 
Job Outcomes Median r* 
General Job Satisfaction .76 
Growth Potential Satisfaction .84 
Internal Work Motivation .76 

*Hackman and Oldham (1975, 164) 

The individual affective job outcomes listed in the table above were 

measured by items on Sections Three, Four, and Five of the JDS portion on 

pages seven, eight and nine of the questionnaire. General job satisfaction is 

comprised of items #3, #13, and #9 (reverse scored) in Section Three and 

items #2 and #8 (reverse scored) in Section Five. Growth potential 

satisfaction is comprised of items #3, #6, #10, and #13 in Section Four. 

Internal work motivation is comprised of items #2, #6, #10, and #14 

(reverse scored) in Section Three and items # 1 and #9 in Section Five. 

The systems development technology satisfaction was operationalized 

as the perceived satisfaction of job incumbents with various facets of 

software development itself. The variable was measured as an average of six 

items asking how satisfied subjects were with the software development 

technology currently used by them in their immediate area of the 

corporation. These items are located on the bottom half of page thirteen in 
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the questionnaire. Respondents were asked to rate their level of satisfaction 

on seven-point Likert-like scales with anchors ranging from (1) extremely 

dissatisfied to (4) neutral to (7) extremely satisfied. Seven-point scales were 

chosen to match the items on the JDS and the rest of the questionnaire. 

This variable was ordinal with a value ranging from one to seven. 

One item addressed satisfaction with software development tools 

utilized, such as compilers, editors, debuggers, Microfocus, IEF, INCASE, 

and so forth. Another item addressed the software operating environment, 

including examples such as CMS, ISPF, Unix, OS/2, Windows, CICS, TSO, 

and so forth. The specific examples were approved by the expert panel. A 

third item asked respondents to rate their level of satisfaction with the 

systems development methodology utilized in their work. The fourth and 

fifth items addressed satisfaction with the effect of software development 

tools and methodology on the participant's productivity and quality of work. 

The last item asked the respondents how satisfied they were with their 

mastery of the software development tools and methodology and addressed 

satisfaction with their position on the learning curve. 

Systems Development Technology 

The systems development technology construct was operationalized by 

using the participant's self-report on the amount of experience with ICASE 

technology. This item is question #5 on page fourteen of the questionnaire. 
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The expert panel established criteria for classifying participants into either 

the traditional or the ICASE technology groups or eliminating them from the 

study. This variable was nominal with a value of either one (traditional) or 

two (ICASE). All participants met the following criteria: 1) at least one year 

of systems development experience overall and 2) at least one year of 

organizational tenure. 

Participants with at least nine months of ICASE work experience as 

an SE were designated as ICASE technology users. Participants with no 

more than four months of ICASE experience and participation as an SE in at 

least one non-ICASE project (such as Cobol, Assembler, C, etc.) were 

designated as traditional technology users. The expert panel indicated that a 

developer with this level of ICASE experience generally retained a traditional 

development mindset, provided that the individual also had some traditional 

technology experience. 

Individual Maturity 

Individual developer's level of maturity may influence levels of 

satisfaction and motivation. Level of maturity was operationalized as the 

amount of total software development experience, length of organizational 

tenure, job rank, level of education, and age. 

Amount of software development experience was operationalized as 

the total number of years and months (summed) the participant has spent in 
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systems development. This item is question #3 on page fourteen of the 

questionnaire. Organizational tenure was operationalized as the number of 

years the participant has been with the organization. This item is question 

#1 on page fourteen of the questionnaire. These variables were continuous 

with values ranging from one to ninty-nine possible (the highest in the 

sample was nearly twenty-eight). 

The job rank was operationalized as the respondent's Systems 

Engineer rank. This item is question #2 on page fourteen of the 

questionnaire. The expert panel indicated that this measure was the best 

estimator of individual professional maturity level because SE's must 

demonstrate achievement of specific skill types and levels, specific types of 

experience, and contributions to the organization in order to be promoted. 

This variable was ordinal with values ranging from one to six. The system 

engineer ranks from low to high include: (1) Resident or Associate SE, (2) 

System Engineer, (3) Advanced SE, (4) Senior SE, (5) Consultant SE, and (6) 

Fellow. 

Age and educational level were ordinal measures. These items are 

questions #8 and #9 on page fourteen of the questionnaire. The measure for 

education consisted of an item indicating academic level achieved with five 

response categories reflecting increasing academic levels. The categories 

included some college, bachelor s degree, some graduate hours, masters 

degree, and additional graduate hours. The measure for age consisted of an 
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item with ten levels reflecting five year ranges with open ended extreme 

points. The levels ranged from under 25, 25 - 30, 31 - 35, and so on to 61 -

65 and over 65. 

Additional information was solicited in the biographical section at the 

end of the questionnaire regarding training and project experience. Although 

the sampling strategy was devised to solicit participants with little or no 

ICASE experience, the expert panel indicated that many SE's were likely to 

have at least a minimal exposure to ICASE. In addition, SE's might have 

emphasized experience with ICASE in order to appear more experienced and 

up-to-date. The training and recent project information was used to evaluate 

the type and level of ICASE exposure in questionable classification cases. 

Specifically, these items were used to deduce whether any ICASE 

project experience was training-based rather than work based. The expert 

panel's opinion was that classification into the ICASE technology group 

should be based on actual work experience, not training experience. For 

example, if the respondent reported no ICASE systems development 

experience but did report participation in one IEF project and in only one 

training course involving ICASE or CASE, the respondent was judged to 

have training experience only and was retained in the traditional technology 

group. 

Training experience was measured by asking participants to indicate 

what types of training they had completed. This item included eight items 
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that could be checked. Each of these items were nominal with two values, 

zero or one. The items included none (no training), SED - ICASE (system 

engineer development course with an ICASE track), IEF, INCASE, Pacbase, 

Powerbuilder, Visual Programming Environments (VPE's), and Other. Blank 

lines were available for the respondent to specify what other types of 

training had been completed. 

The sampling strategy was also designed to solicit responses from 

individuals with experience in a broad variety of areas to improve the quality 

of the responses and to avoid biasing, particularly with respect to job 

complexity. Recent project experience was used to evaluate whether the 

sample was representative with respect to recent project experience. 

Respondents were asked to list major system development projects in which 

they had participated during the last year. 

Instrument Development 

An expert panel and pilot testing were used to develop the skills 

section, the software development technology satisfaction section, and the 

demographics sections of the survey instrument. The instrument also 

contained the JDS measuring the other job characteristics, general job and 

growth potential satisfaction, and internal work motivation. The JDS was 

not modified. 
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In the first phase of the instrument development process, the 

researcher examined the literature and constructed an initial draft of the 

survey instrument. The expert panel then provided an evaluation of this 

initial form of the research instrument. In the second phase of the process, 

the researcher conducted a pilot test with the assistance of the expert panel. 

In the third phase, the results of the pilot test were presented to the expert 

panel for additional comment. Additional revisions were made to the survey 

instrument. Appendix C contains copies of all instruments used in the 

questionnaire development process. 

Revisions Made to Initial Form of Research Instrument 

In the initial instructions and Skills Evaluation Section, the format 

was modified to conform to the performance evaluation questionnaire used in 

this corporation. Items are listed on the left with response scale on the right. 

The scale anchors are listed at the top with the instructions with an 

abbreviated form above the numbers. The eight-point scale used for skill 

items has been reduced to seven points by combining zero and one. The 

instructions and scale anchors were simplified. 

Skill definitions were simplified and adapted for terminology used in 

this corporation, based on the comments of the panel members. Panel 

members also provided activity-based examples for most skills. In balancing 
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the need to shorten the definitions and to avoid introducing bias, the 

examples have been included only where necessary to clarify a definition. 

In the Work Activities Section, the format of the top portion was 

modified as in the skills section. Modification included listing items on the 

left and scales on the right. The five-point scale was changed to a seven-point 

scale by adding "none" and "all" on opposite ends of the scale. Items #7 and 

#8 appeared to be unclear and were changed according to suggestions by 

panel members. 

The Classification as Analysts or Programmers section presented a 

problem. It appeared that classifying IS professionals in this organization is a 

complex subject. Panel members resisted overt classification but clearly 

acknowledged that some allocation of activities does in fact exist. Whether a 

system engineer does analysis or programming activities appears to depend 

mostly on his or her particular current assignment. Assignment decisions are 

made on the basis of the needs of the project or team, the capabilities of the 

individual, and the type of experience the individual needs to obtain. In 

general, as an SE advances up the job ladder, he or she will engage in more 

analysis activities and less programming activities. However, a junior SE 

may be assigned to a situation with mostly analysis activities. Panel 

members generally agreed that the items would be able to provide evidence 

as to whether the respondents can be classified. They expect the data to 
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support the contention that SE's engage in both analysis and programming 

activities. 

In the Job Complexity Section, the format of the top section was 

modified as in the skills section. Modification included listing items on the 

left and scales on the right. Item #2 was dropped because panel members 

supported it the least and because it tapped the same construct as item #1 

in a more broad context than the individual's own job. In general, panel 

members thought all seven items were useful. When forced into a choice, 

they ranked the items this way: #3, #4, #6, #5, #7, #1, #2. Other minor 

wording changes were made according to panel member comments. 

The Job Diagnostic Survey was not formally reviewed by the expert 

panel because it is an existing instrument and there was little rationale to 

support modifying it. A possible format change considered was to revise 

sections Two - Six to conform with the corporate questionnaire format. Items 

would be listed on the left and numbers to circle (rather than blanks to fill 

in) would be listed on the right. However, there was no evidence to support 

that the measures would or would not differ significantly from measures 

provided by the original instrument format. 

In the Systems Development Technology Satisfaction Section, the 

format of the top section was modified as in the skills section. Modification 

included listing items on the left and scales on the right. The instructions for 

the section were modified to provide examples. The panel members generally 
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thought all five items should be included. Ranking the responses indicates 

this order: #3, #4, #5, #1, #2. 

In the Biographical Section, some minor wording changes were made 

in response to suggestions by panel members. Panel members supported 

length of time as a measure of software development experience. Panel 

members favored use of job code (rank or title) as a more accurate and 

objective measure of maturity than number of projects. They offered mixed 

support for including the number of projects and/or the number of projects 

brought to closure in the measures of maturity. They described a wide 

variety in types of projects and in scope of participation and noted that 

transfer between projects is a fairly common occurrence. There was also 

some discussion about how to modify this item to obtain the most accurate 

information possible without adding to the length and difficulty of the 

questionnaire. The panel members suggested that the job code was the 

simplest and most accurate measure. 

In general, the panel members indicated that ICASE experience should 

be weighted more heavily than training in classifying respondents into the 

two main groups. They agreed that an SE with one year of experience 

working with ICASE is appropriate for the ICASE group and an SE with one 

month or less of ICASE training and no ICASE work experience is 

appropriate for the Non-ICASE group. 
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Two panel members commented that the type of application the 

participant was working on might affect some variables in the research, 

particularly job complexity. Leading edge, private-sector applications 

involving advanced technology are significantly different from traditional, 

public sector transaction processing systems. Inappropriate sampling 

technique could confound the research results. The sampling strategy was 

modified to avoid this problem. In addition, an item was added to the 

Biographical Section on type of applications in which the respondent had 

recently been involved to provide data regarding this possible bias. 

Revisions Made After the Instrument Pilot Test 

In the Skills Evaluation Section, the order of skills was changed to 

range from most simple thinking skills to most complex thinking skills and 

most simple people skills to most complex skills, using Fine's order of 

complexity (Fine, 1988). The purpose of this change is to prevent the skill 

"synthesis" from being first and to encourage the participant by placing less 

demanding items first and more difficult items later. 

In order to clarify its meaning, the definition for "synthesis" was 

modified to expand the phrase "integrate analyses" to "integrate the results of 

analysis." Examples that address both analysis ("business process or data 

modeling") and programming ("program design and workflow scheduling") 



107 

activities were also included. The phrase "etc." was also included to indicate 

that these examples were merely suggestive and not all-inclusive. 

Several other wording changes were made. The definition for "mentor" 

was modified to add a reference to "organizational" principles. The definition 

of "negotiate" was modified to specify both customer and colleagues to 

designate a wider range of possible parties involved in using this skill. The 

purpose of this change is to encourage the participant to recognize that this 

skill may be used both internally and externally to the organization and to 

suggest use of this skill in both analysis and programming activities. 

In the Work Activities Section, the order of items #1-#14 was changed 

to reflect the order in which these activities normally occur during the 

system development life cycle. The expert panel suggested that changing the 

order would make these items easier to respond to. The examples included in 

items # l -#6 were reviewed and changed to make them consistent with this 

order. The instructions were modified to emphasize that only system 

development work should be considered in this section. To further encourage 

the participant to respond correctly to items #l-#6, the instructions were 

modified to include an explicit comment that percentages should add up to 

100% vertically and a double underline was added above the "100%" labels at 

the base of each column. 

The third set of activities (originally "system testing") was redefined as 

an explicit other system development activities" option, including examples 
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such as "system testing," "project management meetings," and "administrative 

work". This change was made to encourage accuracy, correctness, and 

completeness in participant responses. 

In the Biographical Information Section, item #4 was modified to 

clarify the type of technology used in system development projects. This item 

was used to verify that the participant meets the selection criteria. ICASE 

was indicated as referring to Integrated CASE which addresses the full 

system development life cycle. Cobol, Assembler, and C were added as 

examples of non-ICASE technology. The phrase "etc." was added at the end 

of this item to permit inclusion of other similar approaches. The ICASE 

technology item was modified to indicate the desired ICASE product, IEF. A 

third item, "other automated development technology," was added. Examples 

for this item included Pacbase, Powerbuilder, and VPE's (visual 

programming environments). The phrase "etc." was added at the end to 

permit inclusion of other similar approaches. 

Several other minor wording changes were made. Item #6 (types of 

training completed) was modified to provide a supplement an estimation of 

the participant's overall exposure to other types of automation in system 

development work. Powerbuilder and VPE's were added. In items #2, #8, 

and #9, numbers were placed in the boxes provided to facilitate data entry. 

This chapter has presented the methodology used in this research. 

The case research design was described. The population and sampling 
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strategy was discussed. The operationalization of the variables and measures 

was presented. The development of the survey instrument was outlined. The 

next chapter relates how the data was collected, including data collected 

while developing the research instrument and during the main survey 

portion of the research. 



CHAPTER FOUR 

DATA COLLECTION 

This chapter describes data collection in the two main phases of the 

research. The first phase of data collection involved development of the 

research instrument. The second phase involved the use of that instrument 

to collect perceptions of IS development professionals regarding their job and 

reactions to the design of their job. 

Instrument Development 

This section discusses data collection activities related to the 

development of the research instrument, which occurred in three phases. 

The first phase was gathering the opinions and suggestions of the expert 

panel on the initial form of the questionnaire. The second phase was the 

pilot test. The third phase involved a second round of input from the expert 

panel for final adjustments to the questionnaire. Appendix D contains data 

collected during the instrument development phase of the research. 

Review of Initial Research Instrument 

The researcher sent a panel participation packet to members of the 

expert panel prior to the first round of interviews. This packet contained a 

request for qualifications, including current rank and position, software 
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development experience with both traditional and automated technologies, 

organizational tenure, educational background, and past project participation 

information. The packet also contained an explanation of the study, a 

participation agreement, an initial form of the research questionnaire, the 

list of structured interview questions, and a list of alternative items and 

skills definitions. 

The researcher conducted a structured interview with each member of 

the expert panel individually (see Appendix C for structured interview 

questionnaire). The interview responses were recorded on paper and on 

audio tape. Further face to face or telephone discussions informed panel 

members of the opinions of other panel members and focused on specific 

points of disagreement. A summary of the expert panel responses is in 

Appendix D. 

The instrument was revised based on the input of the expert panel. 

The questionnaire format was modified to conform to the format of the 

performance evaluation questionnaire used at the corporation and to be as 

internally consistent as possible. For example, a seven point response scale 

was adopted wherever possible because it was used on the corporate 

questionnaire as well as on the JDS. The instructions and scale anchors were 

also simplified. 

Specific items were modified to improve clarity in meaning or to 

conform to terminology used within the organization. One item in the job 
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complexity section was dropped because of lack of support. Panel members 

commented that this item addressed the same construct as another item but 

asked respondents to evaluate jobs of peers rather than individual's own 

work. One item was added to the systems development technology 

satisfaction section to address perceived differences in satisfaction with 

quality of work. 

Panel members supported length of time as a measure of software 

development experience but suggested use of job code (title) as a more 

accurate and objective measure of maturity than number of projects. They 

offered mixed support for including the number of projects and/or the 

number of projects brought to closure in the measures of maturity. They 

described a wide variety in types of projects and in scope of participation and 

noted that transfer between projects was a fairly common occurrence. There 

was also some discussion about how to modify this item to obtain the most 

accurate information possible without adding to the length and difficulty of 

the questionnaire. Several panel members suggested that the job code would 

be the simplest and most accurate measure of experience and maturity. The 

other members agree with this comment on follow up interviews. However, 

the project items were modified and retained for additional data gathering 

purposes. 

Two panel members suggested that the participant's recent project 

experience could influence some variables in the research, particularly job 
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complexity. They suggested that leading edge, private-sector applications 

involving advanced technology are significantly different from traditional, 

public sector transaction processing systems. Inappropriate sampling 

technique could therefore confound the research results. The other members 

agreed with this caution. The sampling strategy was modified to increase the 

variety in areas from which potential participants would be drawn in order 

to avoid this problem. In addition, an item requesting the respondent's most 

recent major project was included on the biographical section of the 

instrument. 

Pilot Test 

After receiving final feedback on the questionnaire, other contents of 

the research materials packet, and procedures, the pilot test materials were 

revised and duplicated. This section describes the pilot test of the research 

instrument and data collection procedures. 

The members of the expert panel selected systems engineers (SE's) 

who met the criteria to participate in the pilot study. The requirement that 

ICASE participants have experience with only one ICASE product was 

relaxed in order to tap the perceptions of some individuals with a great deal 

of ICASE experience. The participants had experience primarily with three 

types of ICASE tools: Texas Instrument's Information Engineering Facility 
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(IEF; now called Composer), EDS's INCASE (an ICASE tool developed 

within the organization), or CGI System's Pacbase. 

The researcher mailed an initial contact letter followed by a 

questionnaire packet to twenty of the individuals identified by the expert 

panel members. The initial contact letter contained a notice that the person 

had been selected to participate in the study. The letter encouraged 

participation and was signed by both the corporate representative and the 

researcher. Each questionnaire packet contained the a cover letter, a 

participation agreement, the research instrument, researcher's business card, 

an addressed business envelope in which to return the participation 

agreement, and a 9 x 12 addressed clasp envelope in which to return the 

questionnaire. The cover letter included a request for participation, 

information about the purpose of the study, information about who to 

contact to answer questions about the study or questionnaire, and 

instructions for returning the participation agreement and questionnaire. 

The participation agreement included informed consent material and 

signature line as well as indication of consent to a follow-up interview or 

request for a research summary report. 

Nineteen participants returned completed questionnaires and 

participation agreement forms in separate, sealed envelopes to the corporate 

representative, who forwarded these materials to the researcher. 
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Confidentiality was maintained except in the case of one individual who 

hand-wrote her own name on the outside of both envelopes. 

After an initial, descriptive statistical analysis, the researcher 

conducted follow-up interviews. The researcher conducted follow-up 

interviews by telephone with eight volunteers from the group of participants. 

The length of the interviews ranged from forty-five to ninety minutes. The 

subject of the interview questions centered around identifying problems with 

or ways to improve the research instrument or procedures. With some 

participants, the discussion broadened to the general topic of the effects of 

various types of software technology on the job of software development. A 

summary of these responses can be found in Appendix D. 

Post-Pilot Test Review of Research Instrument 

In the third phase, the expert panel reviewed the results of the pilot 

test and made additional comments and suggestions. The expert panel 

members received a report on the results of the pilot test. The researcher 

then conducted face to face interviews to discuss specific points of concern 

identified in the pilot test data or in interviews with participants. Additional 

telephone interviews elicited additional opinions on points of disagreement. 

Following discussions with the expert panel members, several final 

changes were made to the research instrument. The order of the skill items 

were rearranged from least to most complex items. Skill definitions for 
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synthesis, mentor, and negotiate were further modified. Work analysis items 

were rearranged to reflect the order in which they are usually performed in 

the system development life cycle. The instructions in this section were also 

clarified. 

Main Survey 

This section discusses the studies main data collection activities. The 

main survey consisted of initial contact letters, survey packets, and follow-up 

contacts. 

Corporate representatives identified potential research participants. 

These representatives included members of the expert panel, technology 

evaluators, technical education instructors, project managers, and personnel 

supervisors. These people represented different areas of the corporation, 

including internal corporate technical support units, various customer-

oriented strategic business units, technology evaluation and architecture 

units, and training/education units. 

Representatives were given a list of criteria and asked to seek 

potential participants from all job levels, at all systems life cycle stages, and 

from as many different types of projects as possible. Training course lists, 

project member lists, and personal contacts provided some sources for 

potential participants. Initial efforts were focused on corporate headquarters 

but later broadened to other parts of the company, both in the U.S. and in 
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other countries. Several e-mail broadcasts on the corporate network were 

also used to solicit participation. 

The corporate representatives identified 174 IS development 

professionals appearing to meet the criteria. These individuals were 

contacted by mail in waves over a period of several months. An introductory 

letter from both the researcher and the corporate liaison was mailed to each 

potential participant requesting voluntary participation in the study. Several 

days later, participant research packets were mailed to these individuals. 

Several weeks later, follow up letters were also mailed to individuals who 

had not responded as a reminder and additional request for participation. 

The completed questionnaires and participation agreements were returned to 

the corporate liaison via corporate mail. The corporate liaison then 

forwarded the unopened material to the researcher. Some individuals elected 

to return the survey directly to the researcher. 

A number of participants called the researcher to ask questions about 

the research and whether or not they met the criteria for participation. 

Some individuals were eliminated from the study based on a discussion of 

the individual's level of experience with ICASE technology. Some individuals 

were eliminated from the study based on a discussion of the individual's 

current job activities; these people were not involved in systems development 

work at the time of the survey. Some of these individuals, particularly 

supervisors, recommended other SE's for the study. 
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Participation packets included a cover letter, a participation 

agreement, a questionnaire, a return envelope for participation agreement, 

and a separate return envelope for the questionnaire itself. The participation 

agreement included the terms of participation, an informed consent 

agreement signature line, an indication of whether or not the participant 

was willing to participate in follow up interviews and whether or not the 

participant would like a copy of the study results. Samples of this 

correspondence are included in the Appendix C. 

As they arrived, questionnaires were keyed into an Excel spreadsheet. 

Missing data was entered as a period. The data was then saved as a text file 

and uploaded to an IBM compatible mainframe for statistical analysis. 



CHAPTER FIVE 

DATA ANALYSIS 

This section discusses both the pilot test data and the main survey 

data. The main survey data analysis addresses how comparable the groups 

were and whether significant differences or relationships were detected 

among the variables of interest. Variable values and statistics were 

performed using SAS programs. Because the study was aimed at theory 

building rather than theory confirmation, the level of significance was set at 

0.10. 

Pilot Test Data 

The researcher keyed the data from the questionnaires into computer 

files. SAS programs were used to calculate values for the research variables 

and descriptive statistics for all of the variables, including means, 

maximums, minimums, standard deviations, measures of skewness and 

kurtosis, and frequency counts. The researcher examined these statistics to 

identify data entry errors, to evaluate the demographic variables from the 

sample. The data was also used to test SAS programs intended for data from 

the main data collection phase of the study. These programs included t-tests 

and linear regression models. 
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Most of the analysis of the pilot test was qualitative and descriptive in 

nature. The participants were all SE's, Advanced SE's, or Senior SE's who 

have been with the organization from five to twenty-one years, with the 

exception of one individual who has only been with the organization for five 

months. These individuals reported ages ranging between twenty-five and 

fifty. Fourteen people reported having a college degree while four people 

reported only some college work and one person reported some graduate 

work. Additional descriptive information about the participants is in Table 

17 below. 

Table 17. - Description of Pilot Test Participants 

Job Codes 
Represented 

SE's 
4 

Advanced 
8 

Senior 
7 

Experience Low High Average 

Org. Tenure 0.4 21.0 9.9 

Total Years Software 
Development Experience 2.4 19.0 9.4 

Total Years ICASE 
Development Experience 0.0 8.0 2.9 

Nbr. of Trad. Projects 1 20 7.3 

Nbr. of ICASE Projects 1 25 3.5 

The researcher requested that half of the individuals selected be 

ICASE users according to this selection criteria. Using information supplied 
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by the participants on the questionnaire, thirteen individuals were classified 

as ICASE users, four were classified as traditional technology users, and two 

did not fall into either technology group. In addition, two people were 

selected who would not have been considered appropriate for the main data 

collection phase of the study. One Senior SE reported not being involved 

with systems development work over the last few months. This individual 

was included in the pilot study because of extensive ICASE experience (eight 

years and twenty-five projects). Another SE had only been at the 

organization for five months but was included because of extensive ICASE 

experience at a prior employer. This outcome indicates that additional care is 

needed in participant selection during main data collection to maintain a 

balance between technology groups. 

The instructions and procedures appeared to be sufficiently clear. The 

participants in follow-up interviews reported no difficulty in understanding 

the instructions or in following the procedures. In addition, all individuals 

reported feeling that their participation was entirely voluntary and that then-

responses were being kept confidential. The nineteen pilot test participants 

who responded appeared in general to have followed the directions. 

Exceptions included one individual who did not return the participation 

agreement, three individuals who did not seal their envelopes, one individual 

who placed the envelope containing the participation agreement into the 

larger envelope containing the questionnaire, and one individual who wrote a 
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name on the outside of both return envelopes. The participants filled out the 

questionnaires completely with a few minor exceptions listed in the following 

paragraphs. 

The time estimate of one hour appeared to be reasonably accurate. 

Times reported by interviewees ranged from fifteen minutes to two hours, 

with most reporting thirty minutes to one hour. The person who took two 

hours reported that he went through the instrument twice, once to read it 

and once to respond to the questions. 

The interview participants indicated few difficulties with the Skills 

Section. Several participants reported struggling with the term "synthesize" 

and found this skill the most difficult to rate. When prompted for 

suggestions for improving definitions, several people suggested clarification 

and examples for the definition of synthesize. Prompting also elicited a few 

suggestions for coordinate, analyze, figure, mentor and negotiate. These 

suggestions are listed in detail in the response summary . Most of the few 

missing values occurred in this section. One individual did not respond to 

the three skills (synthesize, innovate, and coordinate). A second individual 

did not respond to two different skills (analyze and figure). A third 

individual did not respond to the exercise leadership skill. 

Most of the Work Activity Section appeared to have presented no 

difficulties. The items 14 in this section measure the extent work 

involves programming versus analysis and design tasks, and items #15-#20 
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measure complexity. These items resulted in no missing values, reports of 

difficulty, or suggestions for change. The first part of this section was the 

most problematic. Items # l -#6 ask the respondent to estimate the 

percentage of time allocated to three types of activities (programming, 

analysis and design, and system testing) during two recent time periods (the 

last week and the last three months). 

Eight of the nineteen questionnaires were not filled out correctly. One 

person recorded all zeros, six people recorded percentages that did not add 

up to 100% for each time frame, and one person added an activity 

("production support"). Data from the interviews indicated a clear need for 

clarification but no clear direction as to how to improve the section. Five of 

the interviewees suggested broadening the time frame to something like "in 

the last three months" and "in the last year." Two interviewees disagreed, 

contending that such a change would be harder to remember and even more 

difficult to respond to. The interview responses were evenly divided on 

whether or not to broaden the system testing activity to include other 

system development activities not directly referenced in programming or in 

analysis. Five people indicated that the instructions should contain an 

increased emphasis that the percentages should add to 100% within each 

time frame (vertically on the form). Three people indicated that no such 

additional emphasis is needed. When prompted, several interviewees 
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suggested modifications to the task descriptions. These suggestions are listed 

in detail in the response summary. 

The interviewees reported no difficulties with the instructions or six 

items in the Software Development Technology Section. When specifically 

asked about how fatigued they remembered feeling at this point in the 

questionnaire, only one reported feeling some fatigue. When asked whether 

this section should be placed in front of the JDS, six people suggested the 

section not be moved, one person was uncertain, and one person was 

neutral. Some questionnaires indicate a possible response bias. Eight of the 

nineteen respondents rated all but one of the items in an identical fashion. 

Two individuals circled a six ("satisfied") for all items, five individuals circled 

a six for all but one item, and one individual circled five ("slightly satisfied") 

for all but one item. 

The only difficulty in the Biographical section was in the question 

asking the respondent to list the number of projects worked on as a System 

Engineer. The same difficulty identified by the expert panel surfaced in the 

pilot test participant interviews: the definition of a major project is unclear. 

The answers to this question ranged from zero to twenty for non-ICASE 

projects and zero to twenty-five for ICASE projects. A visual examination 

and comparison of job code (rank), years of experience, number of projects, 

and training indicated generally feasible and reasonable values and 

relationships. 
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The three most extreme situations are described as follows. Twenty-

five was the highest number of projects indicated. This individual reported 

being a senior SE with over ten years organization tenure, nine years of 

total systems development experience, eight years of ICASE experience, four 

non-ICASE projects and twenty-five ICASE projects. Zero was the smallest 

number of projects indicated. This individual reported being an SE with over 

six years organizational tenure, over four years of total systems development 

experience, and yet reported participation in zero non-ICASE projects. This 

person also reported zero ICASE experience, training or projects. A third 

person reported participation in three major ICASE projects but only two 

months of ICASE experience and one month of ICASE training. However, 

this person also reports being an Advanced SE with over sixteen years 

organizational tenure, five years of total software development experience, 

and five non-ICASE projects. 

A fourth individual had an organizational tenure of only five months. 

This individual reported recently leaving Texas Instruments to work for the 

participating organization and having almost six years of total software 

development experience. This experience involved four ICASE projects and 

one non-ICASE project. While not appropriate for the main data collection 

phase of the study, this individual was included in the pilot study because of 

extensive IEF experience. 
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Main Survey Data 

Values of composite variables were computed as indicated in the 

Variables and Measures section of Chapter Three. Descriptive statistics were 

calculated and examined without groupings to identify data entry errors and 

outliers. The observations were then classified into either a traditional 

technology group or an ICASE technology group. Descriptive statistics were 

then calculated within each group to detect significant differences between 

groups on demographic variables. To identify hypothesized differences and 

relationships among the variables of interest, t-tests and multiple linear 

regressions were performed. 

Descriptive statistics were calculated for all variables on the combined 

groups. Minimum, maximum, skewness, kurtosis, and normality statistics 

were examined for outliers to identify and correct data entry errors and to 

evaluate whether the data met the normality assumption. The Shapiro-Wilk 

statistic was above .70 for all variables. The variables with the lowest 

Shapiro-Wilk statistic were analyzing skill (.7253), communication skill 

(.7735), and education level (.7692). This statistic ranges from zero to one 

with lower values leading to the rejection of the hypothesis that the data 

values are normally distributed. 

The thinking and people skill items were measured by asking the 

respondent to rate how critical the success of each skill in a typical systems 

development project, relative to other skills. The questionnaire contained one 
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item for each skill. The rating was entered on a seven-point, Likert-like 

scale, the scale had the following anchors: skill is not used, much less 

critical, critical than other skills, less critical than other skills, neutral, more 

critical than other skills, much more critical than other skills, and skill is 

crucial. 

A Cronbach's alpha was calculated for each skill. This statistic ranged 

from a low of 0.5522 (synthesize) to a high of 0.8181 (follow specifications). 

Cronbach's alphas for the standardized version of the data was slightly 

higher. See Appendix E for further details. These values are adequate for 

theory-building research, especially given the relatively homogeneous nature 

of the groups. Correlation coefficients calculated on homogeneous groups are 

likely to be lower than correlation coefficients calculated on heterogeneous 

groups (Anastasi, 1988). 

Separate factor analyses were performed on thinking skills and people 

skills. See Appendix E for further details. The skills did not load on three 

factors for complexity (Fine, 1988). 

Thinking skills loaded on two factors. Listed in order of contribution, 

coordinate, analyze, innovate, and figure loaded on Factor 1. With the 

exception of synthesize, these are the higher-order or more complex thinking 

skills. Compare, synthesize, assemble, and transfer (copy) loaded on Factor 2 

(in that order). With the exception of synthesize, these aire the lower-order 



128 

or less complex thinking skills. Transfer and synthesize loaded on both 

factors. 

People skills did load on three factors. Coach, instruct, mentor, act as 

liaison, persuade, and follow specifications loaded on Factor 1 (in that order). 

Consult also loaded somewhat on this factor. This factor has to do with 

intense personal influence related to transfer of knowledge and skills and 

close interpersonal interaction. Consult, coach, mentor, lead, instruct, 

persuade, and communicate loaded on Factor 2 (in that order). This factor 

also has to do with personal influence related to transfer of knowledge and 

skills but with less emphasis on interpersonal interaction and more emphasis 

on being a subject matter expert. Negotiate, lead, and persuade loaded on 

Factor 3 (in that order). This factor has to do with personal influence 

outside the individual's local circle or even outside the corporation. 

The loadings generally present a muddy picture in determining any 

underlying structure. This finding suggests that they are measuring the 

same general construct (thinking skills or people skills) but are not 

measuring the same dimensions of that construct. However, all of the ratings 

were high and did not contain a great deal of variation. Restriction of range 

may have affected the factor analysis. 

The development technology satisfaction items asked the respondent 

how satisfied he or she is on a seven-point, Likert-like scale. The following 

were used as scale anchors: extremely dissatisfied, dissatisfied, slightly 
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dissatisfied, neutral, slightly satisfied, satisfied, extremely satisfied. The 

items that the participants were asked to rate how satisfied they were with: 

1) the software development tools used (compilers, editors, debuggers, IEF, 

etc.), 2) the software development operating environment used (CMS, ISPF, 

Unix, Windows, CICS, etc.), 3) the software development methodology used, 

4) the effect that the software development tools and methodology used have 

on respondent's productivity, 5) the effect that the software development 

tools and methodology used have on respondent's quality of work, 6) how 

well the respondent has mastered the software development tools and 

methodology used. 

Cronbach's alpha, inter-item correlations, and the results of a 

principle factor analysis were performed. The details can be found in 

Appendix E. The Cronbach's alpha values ranged from 0.8034 (mastery) to 

0.7339 (productivity). The items loaded on two factors. Methodology, 

productivity, quality, mastery, development tools, and operating environment 

all loaded on Factor 1 (in that order). This factor appears to measure the 

overall construct of systems development satisfaction. Development tools, 

operating environment, productivity, quality, methodology, and mastery 

loaded on Factor 2 (in that order). This factor focuses more on the software 

and hardware tools and less on the methodology or the effect on 

performance. 
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The complexity items asked respondents to rate their jobs on a seven-

point, Likert-like scale. The first four items asked respondents about the 

extent of something in their systems development work with a scale with 

these anchors (low to high): almost never, very seldom, less than 

moderately, moderately, more than moderately, very often, and almost 

always. These items address routineness in the work (tasks about the same 

from day to day), programmability of the work (a clearly known methodology 

for doing their work exists and whether that methodology can actually be 

relied on), and whether the work provides opportunities to use related skills 

and abilities. The last two items were more global in nature and asked the 

respondents to rate the level of challenge and level of complexity in their 

systems development work with the following scale anchors: very low, 

somewhat low, less than moderate, moderate, more than moderate, 

somewhat high, and very high. 

Cronbach's alpha, inter-item correlations, and the results of a 

principle factor analysis can be found in Appendix E. The Cronbach's alpha 

values ranged from a high of 0.7396 (routineness) to a low of 0.5524 

(methodology available). The complexity items loaded more clearly on two 

factors. Level of challenge, overall complexity, and opportunity to use skills 

and abilities loaded on Factor 1. This factor has to do with the level of 

difficulty of the work. Methodology available, methodology useful, and 

routineness loaded more clearly on Factor 2. This factor has to do with the 
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programmability of the work. Routineness loaded more weakly but loaded on 

both factors. 

Sample Characteristics 

One hundred individuals returned questionnaires, for a 57% response 

rate. A quantitative description of the sample is summarized in Table 18. In 

general, the sample represents IS professionals in the middle of their 

careers. The participants were well educated and experienced in terms of 

systems development and in terms of exposure to the corporate culture. 

The respondents had an average of nine years of total software 

development experience and had been with the company, on average, a little 

over than eight years. Almost 84% had worked in the field for four years or 

more. With respect to organizational tenure, 84% had been with the 

company for four years or more. 

Almost 80% of the respondents were either SEs or Advanced SEs. 

These individuals were not trainees or just beginning their careers or their 

association with the corporation and their primary job duties consisted of 

systems development work. Sixteen percent were either Senior or Consultant 

SE's. According to company job descriptions and discussions with members 

of the expert panel, these individuals were more experienced, tended to do 

more abstract and unstructured tasks, engaged in more liaison and 
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Table 18. -- Descriptive Statistics for Main Survey Participants 

Combined Technology Group: 
Sample Trad. ICASE 

Demographic (n=94) (n=49) (n=45) 
Variables: Freq % Freq. % Freq. % 

Years of Total Software Development Experience 
1 - 3 15 15.9 8 16.3 7 15.6 
4 - 6 21 22.3 14 28.6 7 15.6 
7 - 9 23 24.4 13 26.5 10 22.2 

10 - 12 15 15.9 3 6.1 12 26.7 
13 - 15 6 6.4 3 6.1 3 6.7 
1 6 - 1 8 7 7.4 3 6.1 4 8.9 
1 9 - 2 8 7 7.4 5 10.2 2 4.4 

Means 9.10 8.88 9.35 

Years of Organizational Tenure 
1 - 3 13 13.8 3 6.1 10 22.2 
4 - 6 31 33.0 18 36.7 13 28.9 
7 - 9 19 20.2 14 28.6 5 11.1 

10 - 12 20 21.3 10 20.4 10 22.2 
13 - 15 7 7.4 1 2.0 6 13.3 
16 - 18 2 2.1 1 2.0 1 2.2 
19 - 25 2 2.1 2 4.1 0 0.0 

Means 8.05 8.27 7.80 

Job Code — Systems Engineer Level 
1) Associate SE 3 3.2 1 2.0 2 4.4 
2) SE 36 38.3 23 46.9 13 28.9 
3) Advanced SE 39 41.5 18 36.7 21 46.7 
4) Senior SE 14 14.9 6 12.2 8 17.8 
5) Consultant SE 2 2.1 1 2.0 1 2.2 

Means 2.74 2.64 2.84 

Education 
Some college 11 11.7 5 2.0 6 13.3 
Bachelors 60 63.8 29 46.9 31 68.9 
Grad. hours 12 12.8 7 36.7 5 11.1 
Masters 9 9.6 7 12.2 2 4.4 
Additional grad. hours 2 2.1 1 2.0 1 2.2 

Means 3.43 2.39 2.13 
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Table 18. ... Continued 

Combined Technology Group: 
Sample Trad. ICASE 

Demographic (n: =94) (n=49) (n=45) 
Variables: Freq. % Freq. % Freq. % 

Age 
1) Under 25 2 2.1 0 0.0 2 4.4 
2) 25-30 24 25.5 14 28.6 10 22.2 
3) 31-35 36 38.3 48 36.7 18 40.0 
4) 36-40 13 13.8 6 12.2 7 15.6 
5) 41-45 8 8.5 5 10.2 3 6.7 
6) 46-50 6 6.4 4 8.2 2 4.4 
7) 51-55 4 4.3 2 4.1 2 4.4 
8) 56-60 1 1.1 0 0.0 1 2.2 

Means 3.43 3.45 3.40 

leadership activities, and interacted with customers more frequently than 

SEs or Advanced SEs. 

Over 88% of the sample had a bachelor's degree or higher. Almost 

13% had done some graduate work, and almost 12% had a masters degree or 

higher. These percentages indicate that the sample was well educated. 

Almost 64% of the respondents reported an age between twenty-five 

and thirty-five. Over 22% of the respondents reported an age between thirty-

six and forty-five. These percentages indicate that the sample consisted of 

individuals in the main-stream of their careers. 

Comparability of Groups 

Of the 100 respondents, 45 SE's met the criteria for placement in the 

traditional software development group and 49 SE's met the criteria for 
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placement in the ICASE development technology group. Six respondents 

were excluded from analysis for failing to meet the criteria with respect to 

level of ICASE experience reported and were excluded. 

T-tests were used to evaluate whether the groups differed significantly 

in total software development experience and organizational tenure because 

the measures for these variables had continuous, ratio values. The results of 

these tests are listed in Table 19. The traditional group had an average of 

8.9 years of experience while the participants in the ICASE group had an 

average of 9.3 years. A t-test between these means showed no significant 

difference (p 0.69). The traditional group had an average of 8.3 years of 

organizational tenure and the ICASE group had an average of 7.8 years. A t-

test also showed no significant difference in organizational tenure (p 0.59). 

Non-parametric tests (Kruskal-Wallis chi square) were also used to 

evaluate whether the groups differed significantly in job code (rank), 

education level, and age. The ICASE group members in general were a little 

higher ranking, although the means were not significantly different (p 

0.1386). The traditional group had a higher representation in the SE rank 

(46.9% vs 28.9%). The traditional group had a lower representation than the 

ICASE group in both the Advanced SE rank (36.7% vs 46.7%) and the Senior 

SE rank (12.2% vs 17.8%). Both groups had one representative at the 

Consultant SE rank. 
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Table 19. -- Differences Between Group Means on Demographic Variables 

Variable T-test Prob>!T| 
Job Code -1.0131 0.3139 
SW Dev. Experience -0.3874 0.6994 
Organizational Tenure -0.5304 0.5971 
Education 1.4349 0.1547 
Age 0.1592 0.8739 

Kruskal-Wallis 
Variable Chi Square P 
Job Code 2.193 0.1386 
Education 1.9445 0.1632 
Age 0.0179 0.8935 

The traditional group respondents were a little better educated, 

although not significantly different (p 0.1632). The ICASE group had the 

highest representation in the bachelors degree level (68.9% vs 46.9%), while 

the traditional group had the highest representation in the graduate hours 

(36.7% vs 11.1%) and masters degree (12.2% vs 4.4%) levels. 

The groups were not different with respect to age (p 0.8935). Most of 

the respondents were in the 25 to 35 year age group. The traditional group 

had about 65% in this age group while about 62% percent of the ICASE 

group fell into that range. Twenty-two percent of both groups fell into the 

thirty-five to forty-five year age categories. 

Differences Between Groups on Outcome Variables 

The SEs using ICASE technology reported experiencing higher levels 

of growth potential satisfaction than SEs using traditional technology (p 
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0.0167). A summary of these results is found in Table 20. The ICASE group 

also reported higher levels of satisfaction with the development technology 

they used than did the traditional group (p 0.0328). The groups did not differ 

on general job satisfaction or on internal work motivation. 

Table 20 below shows that on specific development technology 

satisfaction items, the groups differed in the perceived effect of the 

technology they used on their productivity (p 0.0309) and quality in then-

work (p 0.0576). For both items, the ICASE group means were higher than 

the traditional group. 

Table 20. — Group Differences in Affective Outcome Levels 

Technology Group: 
Individual Affective Trad. ICASE 
Job Outcome Variables: Means Means T-Test Prob> [ T | 

General Job Satisfaction 4.76 4.98 -1.0975 0.2753 
Growth Potential Satisfaction 4.94 5.50 -2.4397 0.0167 ** 

Internal Work Motivation 5.69 5.56 0.9969 0.3215 

Systems Dev. Techn. Satisf. 4.64 5.04 -2.1682 0.0328 ** 

SW Development Tools 4.63 4.93 -1.0817 0.2823 
Operating Environment 4.86 5.13 -1.1871 0.2383 
Methodology 4.57 4.87 -1.1110 0.2695 
Effect on Productivity 4.20 4.82 -2.1927 0.0309 ** 

Effect on Quality 4.65 5.13 -1.9232 0.0576 * 

Feeling of Mastery 4.92 5.33 -1.6497 0.1025 

Level of Significance: *** .01, ** .05, * .1 
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The reported feelings of mastery item was not significantly different 

(p 0.1025), suggesting that the ICASE group did not perceive themselves as 

being any earlier on the learning curve than did the traditional group. Given 

the reported steep nature of the learning curve for ICASE technology, this 

finding also suggests that the ICASE group, in general, were relatively 

mature users of ICASE technology. However, since the item approached 

significant difference, this aspect of development technology satisfaction 

warrants further attention with respect to refining the measure. 

Hypothesis Testing 

The prior section discussed whether the sample was representative 

and whether any significant differences existed between the groups on the 

demographic variables that could account for differences in the variables of 

interest. These findings will be used in the next chapter to address the 

validity and generalizeability of the conclusions. 

This section discusses the testing of the eighteen hypotheses about the 

variables of interest listed in Chapter Two. The specifics of the statistical 

testing and results follows in the order of the research questions. A 

summary of the results is provided in Table 21 on the next page. 

The discussion first examines whether differences were found between 

the two technology groups in the thinking skill set, in the people skill set, or 
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Table 21. — Summary of Hypotheses Test Results 
HYPOTHESES REJECT/FTR 

H 0 1 

H 0 2 

H •0 3 

H 0 , 

There are no differences in the set of skills required by systems Mixed results 
development work as perceived by IS development professionals 
based on the type of systems development technology utilized. 

REJECT: 
Figure 
Persuade 
Coach 
Consult 
Mentor 

FTR: 
Compare 
Transfer 
Analyze 
Coordinate 
Innovate 
Synthesize 

Follow specifications 
Communicate 
Act as liaison 
Lead 
Instruct 
Negotiate 

There are no differences in the job characteristics of systems 
development work as perceived by IS development professionals 
based on the type of systems development technology utilized. 

REJECT: FTR: 
Job Complexity Skill Variety, Task Identity 

Task Significance, Autonomy, 
Feedback from Job 

Type of systems development technology used and the required 
thinking skill set are not related to general job satisfaction. 

Type of systems development technology used and the required 
thinking skill set are not related to growth potential 
satisfaction. 

Mixed results 

FTR 

FTR 

H, 0 5 Type of systems development technology used and the required 
thinking skill set are not related to development technology 
satisfaction. 

REJECT 

H 0 6 

H( 0 7 

H 0 8 

H 0 9 

Type of systems development technology used and the required FTR 
thinking skill set are not related to internal work motivation. 

Type of systems development technology used and the required FTR 
people skill set are not related to general job satisfaction. 

Type of systems development technology used and the required FTR 
people skill set are not related to growth potential satisfaction. 

Type of systems development technology used and the required FTR 
people skill set are not related to development technology 
satisfaction. 
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Table 21. ... Continued 
HYPOTHESES REJECT/FTR 

^0 10 Type of systems development technology used and the required 
people skill set are not related to internal work motivation. 

FTR 

Ho 11 Type of systems development technology used and job 
characteristics are not related to general job satisfaction. 

REJECT 

Ho 12 Type of systems development technology used and job 
characteristics are not related to growth potential satisfaction. 

REJECT 

Ho 13 Type of systems development technology used and job 
characteristics are not related to systems development 
technology satisfaction. 

FTR 

Hou Type of systems development technology used and job 
characteristics are not related to internal work motivation. 

REJECT 

Ho 15 Type of systems development technology used and individual 
experience are not related to general job satisfaction. 

FTR 

Ho la Type of systems development technology used and individual 
experience are not related to growth potential satisfaction. 

REJECT 

Ho 17 Type of systems development technology used and individual 
experience are not related to systems development technology 
satisfaction. 

FTR 

Ho 18 Type of systems development technology used and individual 
experience are not related to interned work motivation. 

FTR 

in job characteristic levels experienced. The data is then examined for 

relationships of group membership and thinking skills to individual affective 

job outcomes, group membership and people skills to individual affective job 

outcomes, and group membership and job characteristics to individual 

affective job outcomes. Finally the discussion examines whether there are 
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any associations between group membership and maturity measures and 

individual affective job outcomes. 

Differences Between Groups in Skill Set 

The first research question asks whether the groups differ in terms of 

skill set. For purposes of analysis, the skills were divided into eight thinking 

skills and ten people skills. The first hypothesis examined whether any 

differences in the thinking skill set or people skill set east between the 

developers using ICASE technology and developers using traditional 

technology. Table 22 contains a summary of these findings. 

The t-tests found that the groups were significantly different (p 

0.0505) on only one thinking skill, figuring (performing arithmetic 

operations or interpreting mathematical data), with the ICASE group having 

the higher mean. A regression model of thinking skill set measures on 

technology group was not significant. The data analysis results failed to 

reject hypothesis one with respect to thinking skills. 

The data analysis results did reject hypothesis one, however with 

respect to people skills. The t-tests found specific differences between groups 

for four people skills: persuading (p 0.04), coaching (p 0.06), consulting 

(0.0005), and mentoring (p 0.01). The liaison skill approached significance (p 

0.13) with the mean perceived importance also higher in the ICASE group. 
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Table 22. - H 0 1 T-tests Among Skills 

H0 x There are no differences in the set of skills required by systems 
development work as perceived by IS development professionals 
based on the type of systems development technology utilized. 

Technology Group: 
Required Trad. ICASE 
Skill Set: n Mean n Mean T-Test Prob> IT; 
Thinking Skills: 
Compare 49 4.57 45 4.69 -0.4374 0.6629 
Transcribe 49 4.69 45 4.89 -0.6928 0.4902 
Assemble 49 5.45 45 5.20 1.0290 0.3062 
Figure 49 4.37 45 4.89 -1.9823 0.0505 ** 

Analyze 49 6.36 45 6.44 -0.5530 0.5816 
Coordinate 49 5.73 45 5.76 -0.0978 0.9223 
Innovate 49 5.47 45 5.69 -1.0223 0.3093 
Synthesize 49 5.53 45 5.49 0.2008 0.8413 

People Skills: 
Follow specifications 49 4.92 45 4.73 0.6759 0.5008 
Communicate 49 6.14 45 6.33 -0.9676 0.3358 
Act as Liaison 49 4.53 39 4.95 -1.5472 0.1253 
Persuade 49 4.10 45 4.67 -2.0409 0.0441 ** 

Coach 49 4.53 45 5.02 -1.8862 0.0624 * 

Instruct 49 4.67 45 4.84 -0.6079 0.5447 
Consult 49 5.24 45 5.87 -3.6334 0.0005 *** 

Lead 49 5.18 45 5.36 -0.6181 0.5381 
Negotiate 49 4.34 45 4.69 -1.0776 0.2841 
Mentor 49 4.35 45 5.00 -2.5167 0.0136 * * 

Level of Significance: *** .01, ** .05, * .1 

The results show generally mixed findings regarding the direction of a 

relationship suggested between people skills and technology used. With the 

exception of the following specifications skill, the ICASE technology group 

means were all higher than the traditional technology group means for these 

skills, suggesting a possible postive relationship. A regression model in which 
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people skill measures were regressed on technology group membership was 

significant (p 0.0118). This finding further supported a relationship between 

perceived relative importance of people skills and type of technology used. 

The consulting skill contributed strongly and postively to this model 

(parameter estimate 0.2161). The direction of the relationship was also 

positive for the following skills: act as liaison, persuade, coach, negotiate, 

and mentor. The direction of the relationship was negative for these skills: 

follow specifications, communicate (contributing the least to the model), 

instruct, and lead. Therefore, for the set of people skills as a whole, the data 

provides some evidence of a positive overall relationship to technology used. 

See Appendix E for additional results. 

Differences Between Groups in Job Characteristics 

The second research question asks whether the groups differ in terms 

of job characteristics. The second hypothesis addressed this question. 

Hypothesis two, in general, had little support. The t-tests did detect a 

significant difference for perceived level of complexity (p 0.0588) and skill 

variety approached significance (p 0.1062). The means on these two job 

characteristic are higher in the ICASE technology group. Table 23 shows a 

summary of the results. A regression model of job characteristics on 

technology group, however, was not significant. 
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Table 23. -- H 0 2 T-tests Among Job Characteristics 

H0 2 There are no differences in the job characteristics of systems 
development work as perceived by IS development professionals 
based on the type of systems development technology utilized. 

Technology Group: 
Job Trad. ICASE 
Characteristics: n Mean n Mean T-Test Prob> J T! 

Complexity 49 4.01 44 4.31 -1.9140 0.0588 ** 
Skill Variety 49 5.19 45 5.56 -1.6322 0.1062 
Task Identity 49 4.89 45 5.04 -0.5652 0.5734 
Task Significance 49 5.19 44 5.25 -0.2321 0.8170 
Autonomy 49 5.45 45 5.43 0.1415 0.8878 
Feedback on Job 49 4.99 45 5.21 -0.9526 0.3433 

Level of Significance: *** .01, ** .05, * .1 

A t-test of mean differences in the items combined for the complexity 

measure were significant in the expected direction for three components. 

Table 24 contains a summary of the results of this test. Routineness (p 

0.0055) had a higher mean in the traditional technology group. Both 

opportunities to use skills and abilities (0.0900) and overall complexity 

(0.0819) had higher means in the ICASE technology group. The groups did 

not differ with respect to whether a known methodology was available or 

whether that methodology could actually be relied on in systems 

development technology work. The groups also did not differ on the 

perceived level of challenge present in their work. 
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Table 24. -- T-tests Among Job Complexity Items 

Job Technology Group: 
Complexity Trad. ICASE 
Items: n Mean n Mean T-Test Prob > |T! 
Routineness 49 4.857 44 4.045 2.8503 0.0055 *** 
Avail, of methodology 49 5.082 44 5.045 0.1142 0.9093 
Methodology used 46 4.469 44 4.727 -0.8865 0.3777 
Skills/Ability opport. 49 4.776 44 5.273 -1.7145 0.0900 * 
Level of challenge 49 4.867 45 5.156 -1.1701 0.2450 
Overall complexity 49 4.837 45 5.289 -1.7588 0.0819 * 

Level of Significance: *** .01, ** .05, * .1 

Skills and Development Technology Relationships to Outcomes 

The third research question asked whether four individual affective 

job outcomes (three types of satisfaction and internal work motivation) were 

influenced by the type of technology used and skill set required. Hypotheses 

three through six examine whether the perceived importance of thinking 

skills and development technology used were related to measures of 

satisfaction and motivation. 

Hypotheses seven through ten examine whether the perceived 

importance of people skills and development technology used were related to 

measures of satisfaction and motivation. These hypotheses were tested by 

regressing the thinking skill measures and group membership on the 

affective outcome measures. 
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The data analysis results failed to reject hypotheses three, four, and 

six. The data did not provide evidence that relationships exist between 

general job satisfaction, growth potential satisfaction or internal work 

motivation and perceived importance of thinking skills with type of 

development technology used. Hypothesis four approached significance at the 

.15 level. Since the groups differed significantly on growth potential 

satisfaction, this finding warrants further investigation into the factors 

contributing to this difference. 

Hypothesis five, however, was supported. The regression model was 

significant at the 0.0837 level. The findings suggest a relationship between 

software development technology satisfaction and thinking skills with type of 

development technology used. Development technology satisfaction refers to 

satisfaction with software development tools, operating environment, and 

methodology and the perceived satisfaction with the effect of those factors on 

the productivity and quality of the SE's work. A summary for the results of 

data analysis for hypotheses three through six is listed in Table 25. See 

Appendix E for additional details. 

The technology group variable was strongly and postively related to 

development technology satisfaction. The largest coefficient among the 

model's independent variables was for technology group membership and 

was positive (parameter estimate 0.3903). In addition, a separate t-test found 

a significant difference (p 0.0328) between the mean technology satisfaction 
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for the two groups with the ICASE technology group having the higher 

mean. These findings support the contention that a postive relationship 

Table 25. -- H 0 3 . Q 6 Thinking Skills, Technology Group, Outcomes 

H0 3. o 6 Type of systems development technology used and the 
required thinking skill set are not related to these affective 
outcomes: general job satisfaction, growth potential 
satisfaction, development technology satisfaction, internal 
work motivation. 

Outcome = Techn. Group + TS: + TS2 + TS3 + TS4 + TS5 

+ TS6 + TS7 + TS8 

Hypothesis n F Pr>F 
H0 3 General Job Sat. 92 0.37 0.9478 
H0 4 Growth Pototential Sat, 92 1.48 0.1717 
H0 5 Development Technology Sat. 92 1.78 0.0837 * 
H 0 a Internal Work Motivation 92 0.57 0.8178 

Level of Significance: *** .01, ** .05, * .1 

exists between technology used and software development technology 

satisfaction. 

The analyze skill contributed strongly and positively to development 

technology satisfaction (parameter estimate 0.1748). Other skills which 

contributed positively but more weakly included innovate (0.0733), 

synthesize (0.0627), assemble (0.0468), and transcribe (0.0190). The 

coordination skill contributed negatively (-0.2885). The compare and figure 

skills contributed negatively and more weakly (-0.0997 and -0.0211, 

respectively). 

In t-tests, the ICASE group means were higher for all thinking skills 

except assemble and synthesize (with only figure being significantly 
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different). Including technology group, variables with positive coefficients 

account for almost 77% of the variance in the model. The variables with 

negative coefficients contribute almost 41% of the variance. Overall, the 

findings support the contention of a mixed but generally postive relationship 

between thinking skills and software development technology satisfaction. 

The regression model for hypothesis four approached significance 

(0.1717). The largest coefficient among this model's independent variables 

was for group membership (significance 0.04) and was positive. The 

analyzing skill had the next largest coefficient (significance 0.02) and it was 

positive. Innovating and synthesis made slight contributions to the model. 

Hypotheses seven through ten examine whether the perceived 

importance of people skills with development technology used were related to 

measures of satisfaction and motivation. These hypotheses were tested by 

regressing the people skill measures and group membership on the affective 

outcome measures. None of these hypotheses were supported. A summary 

for the results of data analysis for hypotheses seven through ten is listed in 

Table 26 on the next page. 

Job Characteristics and Development Technology Relationships To Outcomes 

The fourth research question asked whether four individual affective 

job outcomes (three types of satisfaction and internal work motivation) were 

influenced by the type of technology used and job characteristics. Hypotheses 
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Table 26. - H 0 7 . 0 1 Q People Skills, Technology Group, Outcomes 

H o 7 - o 10 Type of systems development technology used and the 
required people skill set are not related to these affective 
outcomes: general job satisfaction, growth potential 
satisfaction, development technology satisfaction, internal 
work motivation. 

Outcome = Technology Group + PSi + PS2 + PS3 + PS4 + 
PS5 + PS6 + PS7 + PS8 + PS9 + PS10 

Hypothesis n F Pr>F 
H 0 7 General Job Satisfaction 92 0.83 0.6116 
H0 8 Growth Potential Satisf. 92 0.84 0.5992 
H0 9 Dev. Technology Satisf. 92 1.10 0.3734 
H0 1 0 Internal Work Motiv. 92 0.76 0.6775 

eleven through fourteen addressed this question by examining whether the 

perceived levels of job characteristics and development technology used were 

related to measures of satisfaction and motivation. 

These hypotheses were tested by regressing the job characteristics 

measures and group membership on the affective outcome measures. The 

data analysis failed to reject hypotheses thirteen, but did but did reject 

hypotheses eleven, twelve, and fourteen. Table 27 contains a s u m m a r y 0f the 

results. See Appendix E for additional details on these models. 

The data analysis results failed to reject hypothesis eleven. The 

regression model of job characteristics and technology group on general job 

satisfaction was very significant (p 0.0003). However, the coefficient for the 

technology group (0.0820) indicates that group membership did not 
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Table 27. - HQ n . 0 u Job Characteristics, Technology Group, Outcomes 

H o u - o i4 Type of systems development technology used and job 
characteristics are not related to these affective outcomes: 
general job satisfaction, growth potential satisfaction, 
development technology satisfaction, internal work 
motivation. 

Outcome = Technology Group + JC t + JC2 + JC3 + JC4 + 
JC5 + JC6 

Hypothesis n F Pr>F 
H0 u General Job Sat. 92 4.40 0.0003 *** 
H012 Growth Potential Sat. 92 16.22 0.0001 *** 
H0 1 3 Development Technology Sat. 92 0.79 0.5956 
H014 Internal Work Motivation 92 3.64 0.0018 *** 

Level of Significance: *** .01, ** .05, * .1 

contribute as strongly to the model as did skill variety (0.3404), autonomy 

(0.2025), and feedback from the job (0.1289). Task identification (0.0493) and 

task significance (0.0499) contributed least to the model. All of the 

coefficients were positive except for complexity (-0.0565), arguing for a 

positive relationship between job characteristics and technology used to 

general job satisfaction. 

The data analysis results failed to reject hypothesis twelve. The 

regression model for growth potential satisfaction was highly significant (p 

0.0001). The coefficients among the model's independent variables were 

significant and positive for skill variety (0.4694), autonomy (0.3492), 

technology group (0.3414), feedback from the job (0.1554), task significance 

(0.1428), and complexity (0.0867). Task identity contributed least to the 
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model and had a negative coefficient (-0.0255). These findings argue for a 

positive relationship between job characteristics and technology used to 

growth potential satisfaction. 

The data analysis results did reject hypothesis thirteen. The 

regression model was not significant (p 0.5956). Therefore, the data does not 

provide evidence that a relationship exists between development technology 

satisfaction and perceived levels of job characteristics with type of 

development technology used. However, within this unsupported model, 

group membership (0.3412) and complexity (0.1471) contributed the most 

variance. 

The data analysis results failed to reject hypothesis fourteen. The 

regression model for internal work motivation was significant (p 0.0018). 

The coefficient for technology group contributed the most variance to the 

model (-0.2351) and was negative. The rest of the variables contributed 

positively, with complexity (0.1859) contributing the most followed by task 

significance (0.1179), task identity (0.0633), and skill variety (0.0610). 

Autonomy (0.0395) and feedback from the job (0.0193) contributed the least 

to this model. These findings argue for a positive relationship between job 

characteristics and internal work motivation and a negative relationship 

between technology used and internal work motivation. 
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Maturity and Development Technology Relationships to Outcomes 

The fifth research question asked whether four individual affective job 

outcomes (three types of satisfaction and internal work motivation) were 

influenced by the type of technology used and individual maturity levels. 

Hypotheses fifteen through eighteen examined whether the SE's software 

development experience, organizational tenure, job rank, educational level, or 

age and type of development technology used were related to measures of 

satisfaction and motivation. 

These hypotheses were tested by regressing the maturity level 

measures and group membership on the affective outcome measures. Table 

28 contains a summary of the results. The data analysis results failed to 

reject hypothesis sixteen but did reject hypothesis fifteen (p 0.8316), 

seventeen (p 0.1896), and eighteen (p 0.4296). 

The regression model was significant for hypothesis sixteen (p 0.0397). 

The largest coefficients among this model's independent variables were 

technology group (0.5334) and job rank (0.1902), both of which were positive. 

The coefficient for organizational tenure (0.0600) was also positive but 

contributed far less to the overall variance of the mode. Education (-0.0783), 

age (-0.0327), and total software development experience (-0.0132) 

contributed slightly to the model, with negative coefficients. The findings 

support a positive relationship of technology used and job rank to growth 

potential satisfaction. The findings provide very weak support for a negative 
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Table 28. - H0 1 5 .0 1 8 Experience, Technology Group, Outcomes 

H o 15 - o is Type of systems development technology used and experience 
levels are not related to these affective outcomes: general 
job satisfaction, growth potential satisfaction, development 
technology satisfaction, internal work motivation. 

Outcome = Technology Group + Total SW Development 
Experience + Organizational Tenure + 
Education + Age 

Hypothesis n F Pr>F 
H015 General Job Sat. 94 0.47 0.8316 
H016 Growth Potential Sat. 94 2.33 0.0397 ** 
H017 Development Technology Sat. 94 1.49 0.1896 
H018 Internal Work Motivation 94 1.00 0.4296 

Level of Significance: *** .01, ** .05, * .1 

relationship between the other maturity variables and growth potential 

satisfaction. See Appendix E for a summary of this model. 

Data Analysis S u m m a r y 

The data collected in this study identified some of the hypothesized 

differences and failed to identify others. The results were mixed with respect 

to skill set and job characteristics differences. No overall differences were 

detected between group perceptions of the relative importance of the 

thinking skills as a whole, although figuring was perceived differently. Group 

differences were supported for perceived relative importance of people skills 

as a whole, and several people skills were found to be perceived differently 

on their own (persuading, coaching, consulting, and mentoring). With respect 
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to reported levels of the six job characteristics, the groups differed only on 

job complexity. 

The findings were also mixed with respect to hypothesized 

relationships. Six associations were found. Figure 3 illustrates these 

relationships identified. 

Two specific hypothesized relationships involving the skill set were 

supported. First, the perceived relative importance of thinking skills and 

type of technology used were positively related to software development 

technology satisfaction. Second, the relative perceived importance of the 

people skill set as a whole was positively associated with the type of 

technology used, particularly with respect to consulting, instructing, leading, 

and coaching. 

Three hypothesized relationships involving job characteristics and 

technology used were supported. Perceptions of job characteristics and type 

of technology used were positively related to general job satisfaction and 

growth potential satisfaction. Perceptions of job characteristics and type of 

technology used were related to internal work motivation, with job 

characteristics relating positively and technology used relating negatively. 

Only one hypothesized relationship involving individual maturity was 

supported. Measures of job rank, organizational tenure, and type of 

technology used were postively related to growth potential satisfaction. 
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Eleven hypothesized relationships were not supported. No associations 

were found between thinking skills and three affective outcome variables 

(general job satisfaction, growth potential satisfaction, and internal work 

motivation) or between people skills and any of the four affective outcome 

variables. No associations were found between job characteristics with 

technology used and development technology satisfaction. Finally, no 

associations were found between measures of individual maturity and three 

affective outcome variables. 



CHAPTER SIX 

CONCLUSIONS 

This chapter discusses the implications of the results of the data 

analysis. The discussion will address the representativeness of the sample, 

the comparability of the groups, and the main findings and conclusions. The 

discussion will conclude with the implications and limitations of the 

research. 

Representativeness of the Sample 

The sample consisted of professional software developers in a large, 

software development corporation headquartered in the U.S. southwest. 

Most of the participants were working at corporate headquarters, although 

some participants worked at a variety of other locations in the United States, 

Canada, and Ireland. The sample showed a wide range in values of 

demographic variables, indicating a rich background and a variety of 

viewpoints. Most respondents were in a mid-career position. 

The participants as a group were experienced software developers with 

long-term exposure to the corporate culture. The respondents had an 

average of nine years of total software development experience and had been 

with the company, on average, a little over than eight years. Although their 
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development experience level ranged from one to over twenty-seven years, 

almost 84% had worked in the field for four years or more. Organizational 

tenure ranged from one to twenty-five years, with 84% having been with the 

company for four years or more. Most of the participants were from the 

middle ranks of systems engineers (SE's), with almost 80% either SE's or 

Advanced SE's. 

Fried and Ferris found that a five-factor solution (five job 

characteristics) from JDS scores was appropriate for more highly educated 

individuals (Fried and Ferris, 1986, 424). The sample fit this description. 

Over 88% had a bachelor's degree or higher. Almost 13% had done some 

graduate work, and almost 12% had a masters degree or higher. Individuals 

who had not completed a bachelor's degree tended to be older and to have 

more software development experience, a compensating qualification. The 

one exception was a relatively new hire (one year of organizational tenure) 

who reported one year of ICASE experience and no participation in 

traditional projects. 

With respect to age, most of the sample participants appeared to be in 

their mid-career stages. Almost 64% of the respondents reporting an age 

between twenty-five and thirty-five. Over 22% of the respondents reported 

an age between thirty-six and forty-five. 

An examination of the sample's JDS scores in comparison to national 

norms in Table 29, shows the sample to be representative. Hackman and 
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Oldham (1980, 316) state that "if the target job's scores are less than one 

standard deviation away from the normative mean, this suggests that there 

is an insignificant difference between the two scores." A visual inspection 

shows that scores are well within this criteria when comparing the sample 

JDS scores to those for professional/technical norming scores and for the 

overall norming scores. 

Table 29. — Participant JDS Scores and National Norming Data 

Combined Professional/ Overall 

Variable: 
Sample 

Mean S.D. 
Technical* 
Mean S.D. 

Norms** 
Mean S.D. 

Skill variety 5.36 1.11 5.4 1.00 4.66 1.15 
Task identity 4.97 1.18 5.1 1.20 4.72 0.90 
Task significance 5.22 1.22 5.6 0.95 5.51 0.79 
Autonomy 5.44 0.89 5.4 1.00 4.87 0.93 
Feedback from job 5.09 1.13 5.1 1.10 4.87 0.79 
General job sat. 4.86 1.01 4.9 0.99 4.70 0.82 
Growth potential sat. 5.21 1.12 5.1 1.10 4.83 0.85 
Internal work motivation 5.63 0.65 5.8 0.65 5.58 0.52 

* Hackman and Oldham, 1980, 317 
** Kulik and Oldham, 1988, 944 

These findings provide support for the contention that the sample is 

generally representative of the population of interest. The participants were 

typical IS professionals engaged in systems development work in a large 

corporation. 
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Comparability of Technology Groups 

This section looks at whether any group differences would provide 

alternative explanations for the findings. This is accomplished by examining 

demographic variables. This section also includes whether the groups 

differed on individual affective job outcome variables, which is of interest to 

the research questions but would not constitute a difference which would 

make the groups inappropriate for comparison. 

Of the 100 respondents, 45 SE's met the criteria for placement in the 

traditional software development group and 49 SE's met the criteria for 

placement in the ICASE development technology group. Six respondents 

were excluded from analysis for failing to meet the criteria with respect to 

level of ICASE experience reported and were excluded because they were 

essentially in transition between traditional and automated environments 

These individuals had too much ICASE experience to be classified as users of 

traditional technology and too little ICASE experience to be classified as 

users of ICASE technology according to the criteria established by the expert 

panel. 

The two technology groups were evenly matched on total software 

development experience and organizational tenure. The participants in the 

traditional group had an average of 8.9 years of experience while the 

participants in the ICASE group had an average of 9.3 years. The traditional 

group had an average of 8.3 years of organizational tenure and the ICASE 
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group had an average of 7.8 years. Neither of these means were statistically 

different. 

The ICASE group members in general were a little higher ranking, 

although not significantly so. The traditional group had a higher 

representation than the ICASE group in the SE rank (46.9% vs 28.9%) and a 

lower representation than the ICASE group in both the Advanced SE rank 

(36.7% vs 46.7%) and the Senior SE rank (12.2% vs 17.8%). Both groups had 

one representative at the higher Consultant SE rank. 

The traditional group respondents were a little better educated, 

although, again, not significantly different. The ICASE group had the 

highest representation in the bachelors degree level (68.9% vs 46.9%), while 

the traditional group had the highest representation in the graduate hours 

(36.7% vs 11.1%) and masters degree (12.2% vs 4.4%) levels. 

The groups were not different with respect to age. Most of the 

respondents were in the 25 to 35 year age group. The traditional group had 

about 65% in this age group while about 62% percent of the ICASE group 

fell into that range. Twenty-two percent of both groups fell into the thirty-

five to forty-five year age categories. 

No significant differences were found between groups on demographic 

variables, including software development experience, organizational tenure, 

job rank, age, and educational level. This finding indicates that the groups 

were comparable with respect to these variables. 
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Main Findings and Conclusions 

This section discusses the implications of the main findings of the 

study. The discussion addresses differences and associations found or not 

found between the two groups. 

Differences Between Groups on Job Outcome Variables 

The groups differed significantly on two individual affective job 

outcome variables. The SEs using ICASE technology reported experiencing 

higher levels of growth potential satisfaction and development technology 

satisfaction than did SEs using traditional technology. 

Other researchers have found that growth potential and new 

technological challenges are the most important job factors for IS personnel 

(Couger et al., 1979; Bartol and Martin, 1982), indicating that the sample 

was representative of the target population. IS professionals need to continue 

to upgrade their technical skills in order to be marketable in a rapidly 

evolving industry. People who gain satisfaction from meeting this challenge 

tend to remain active in systems development. People who are unable or 

unwilling to expend the energy necessary to meet this challenge tend to 

change careers or shift to non-development types of IS jobs. Higher 

satisfaction with the growth potential in the job will lead to higher levels of 

commitment to the organization, lower turnover levels, and higher 

performance levels (Locke and Latham, 1990). 
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On specific development technology satisfaction items, the groups 

differed in the perceived effect of the technology they used on productivity 

and quality in their work. For both items, the ICASE group means were 

higher than the traditional group means. This finding indicates that the 

groups using ICASE technology perceived that technology as having a 

positive impact in their performance. 

The groups did not differ on other specific development technology 

satisfaction items, including tools, operating environment, methodology, and 

mastery. This finding indicates that the differences in technology satisfaction 

are due more to the perceived usefulness of the ICASE technology and 

adequate training than to the operating environment and the management 

of the software development process itself. The differences in development 

technology satisfaction are due more to how ICASE technology facilitates 

performance than to satisfaction with the actual use of the tools themselves. 

The lack of group differences in the reported satisfaction with these 

more specific items (tools, operating environment, methodology, mastery) 

also supports the argument that difficulties associated with learning and 

using ICASE are offset by the efficacy of ICASE technology. One conclusion 

of this finding is that ICASE technology is worth the effort required to adopt 

it, provided training is adequate. 

The groups did not differ on general job satisfaction or on internal 

work motivation. This finding is consistent with the lack of differences 
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between groups on the operating environment and methodology development 

technology satisfaction items. Together, these findings lend support to the 

contention that the differences in growth potential satisfaction and 

development technology satisfaction were not due to differences in other job 

factors or to differences in individuals. 

One can conclude from these findings, then, that the sample was 

representative and that the groups were comparable. Additionally, ICASE 

technology was perceived as being more efficacious than traditional systems 

development technology. Finally, use of ICASE technology contributed to a 

sense of professional growth opportunity. 

Differences Between Groups in the Thinking Skill Set 

The first research question asked whether the skill set required in 

ICASE systems development work differs from the skill set required in 

traditional systems development work. With respect to thinking skills, the 

two technology groups differed significantly only on figuring. This finding 

suggests that, in general, no overall significant differences exist between 

users of ICASE technology and users of traditional technology in perceived 

importance of thinking skills in the success of a typical systems development 

project. 

The ICASE group unexpectedly perceived figuring (making estimates, 

performing arithmetic operations, or interpreting mathematical data) as 
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more important. However, figuring also had one of the lowest mean 

importance ratings (4.37 for the traditional group and 4.89 for the ICASE 

group). This finding may be due to increased activity in production of 

schedule estimates or job estimates and may indicate a need for more project 

management budget and calendar scheduling support in the ICASE product 

or in the development process. 

The perceived importance of thinking skills and technology group 

membership were, however, associated with development technology 

satisfaction, with group membership contributing almost 40% of the variance 

in the model. This finding indicates that differences may exist between the 

groups on thinking skills and that the failure to identify this difference in 

the t-tests may have been a result of inadequate measures, sample size, or 

power of the statistical test. 

The coordinate and analyze skills contributed most to the model 

which regressed thinking skills and group membership on development 

technology satisfaction. The coordinate skill coefficient was negative, 

indicating that the participants using ICASE perceived coordination as less 

critical. Therefore, ICASE may provide better support for coordination 

activities so that the developers do not need this skill as much as developers 

in a traditional development environment. 

The analyze skill coefficient was positive, indicating that the 

participants using ICASE perceived analyzing as more critical. This finding 
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supports the contention that ICASE handles details that less complex 

thinking skills are used for, such as sorting or arranging data, copying 

models or designs, and collating or classifying data. The developer's activities 

are shifted more to evaluating the models and data, identifying alternatives, 

and solving problems. 

A failure to identify differences between the groups in the set of 

thinking skills does not mean that these skills are not generally important in 

systems development work. The mean responses for all skills were on the 

neutral to more critical end of the scale. The analyze skill was rated at 6.4, 

or almost crucial, by both groups. Both groups also perceived four other 

thinking skills (assemble, coordinate, innovate, and synthesize) as being 

critical, with ratings from 5.2 to 5.76. None of the skills had a mean rating 

below 4.37 (high end of neutral). 

Differences Between Groups in the People Skill Set 

The first research question asked whether the skill set required in 

ICASE systems development work differs from the skill set required in 

traditional systems development work. With respect to people skills, the two 

technology groups did have specific differences in perceptions about the 

importance of several people skills: persuading, coaching, consulting, and 

mentoring. In each case, the ICASE technology group means were higher 

than the traditional technology group means. This finding indicates that the 
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ICASE users perceived those people skills as being more critical to the 

success of a project than users of traditional systems development 

technology. 

Perceived importance of people skills were also associated with group 

membership. This finding suggests that differences do exist between the two 

technology groups on the people skills as a whole in the success of a typical 

systems development project. This finding is consistent with other research 

findings regarding the importance of people skills. Most of the variance in 

the model was contributed by perceived importance of consulting and 

instructing skills, both with positive coefficients. 

Skill in influencing others was perceived as more important to ICASE 

users than to traditional technology users. One type of influence would be 

pursuading others to favor a particular product, service, or point of view. 

This skill would be important in selling the customer on a product or 

solution or in convincing colleagues to adopt a new technology or 

methodology. 

A second type of influence would be assisting others by bringing 

technical knowledge and experience to bear on a situation. Consulting is 

common in customer support, business process reengineering, and systems 

analysis and design. The positive relationship with the consulting skill 

suggests that ICASE users are more involved in activities such as defining, 

clarifying and sharpening procedures or product specifications and applying 



167 

technology to situations. ICASE users tend to regard being a subject matter 

expert in the application of technology to business processes as more 

important than traditional systems development technology users. 

A third type of influence is more intensive and has to do with passing 

knowledge and experience from one individual to another. Coaching was 

defined as intensive training within a limited scope by means of instruction, 

demonstration, and repeated practice. Instructing was defined as teaching 

subject matter through explanation, demonstration, and testing. The positive 

relationship between group membership and the perceived importance of 

instructing suggests that ICASE users are more involved in activities such as 

explaining, demonstrating, and testing. ICASE users may spend more time 

demonstrating to users how the new or proposed system will operate or how 

information technology can be applied to their business processes. The steep 

learning curve for ICASE technology suggests that teaching each other how 

to use the ICASE product itself may also be important. This type of 

influence could also include teaching about the customer's requirements and 

processes in the business area for which the target system is being 

developed. 

A fourth type of influence is more personal and has to do with passing 

not only knowledge and experience but also expertise and wisdom from one 

individual to another. Professional mentoring often takes the form of 

advising, counseling, and guiding others according to legal, organizational, or 



168 

other professional principles. This type of influence takes the form of 

considering the implications of analyses or problem diagnoses, possible 

courses of action, and the relative merits of one strategy over another. 

Mentoring is important in career development. Successful mentoring can 

enhance satisfaction with the growth potential of a job and in the work 

itself. 

In addition to the differences between the groups noted above, both 

groups of participants rated the people skills as being fairly critical to the 

success of a systems development project. The communicate skill was rated 

the highest, with a traditional group mean rating of 6.41 and an ICASE 

group mean rating of 6.33. This finding means that the participants perceive 

communicating skills to be almost crucial in their work. Both groups rated 

consulting and leading as being on the more critical end of the scale. None of 

the people skills were rated lower than a neutral 4.0. These finding indicate 

that people skills are perceived as being very important in systems 

development work in general. 

The first research question asked whether different skill sets are 

required in ICASE development technology work than in traditional 

development technology work. The research found that the set of thinking 

skills and people skills are important in systems development work. The 

research also found differences in the perceived importance of some skills, 

especially for people skills. Among thinking skills (especially coordinate, 
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analyze, and figure), the differences were related to satisfaction with the 

efficacy of the development technology. Among people skills, the influencing 

and teaching skills were important (persuading, coaching, instructing, 

consulting, and mentoring). 

The conclusion of this research is that there are indeed differences in 

the required skill sets. As systems development becomes more automated, 

influencing, teaching, coordinating, and analysis skills become more critical 

to the job. Organizations involved in systems development will need to focus 

on these skills in the hiring process, in assigning employees to projects, in 

evaluating employees, and in training activities. In particular, organizations 

which are adopting ICASE, and possibly other forms of automated systems 

development, should consider additional training in these skills as they 

implement this technology. Academicians should consider incorporating more 

advanced training in these skills in their curriculum. Examples of such 

situations might include case studies, role playing, team building, and 

internships. 

Differences Between Groups in Job Characteristics 

The second research question asked whether job characteristics of 

ICASE systems development work differs from those of traditional systems 

development work. The findings identified differences between the two 

groups in perceived job complexity. The ICASE technology group perceived 
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higher levels of job complexity. This finding indicates that work in the 

ICASE environment is perceived as more complex than work in the 

traditional environment. 

In looking for specific differences among the items measuring the job 

complexity variable, the question inquiring about the extent to which then-

work provided opportunities to use skills and abilities differed between the 

groups was significantly different between the two groups. This finding 

suggests that the ICASE environment provides a greater opportunity to 

exercise a variety of skills. Differences in the skill variety job characteristic 

approached a significant difference, and the ICASE technology group 

perceived higher levels of this variable. Taken together, these findings 

support the contention that the skill sets for the two technology groups are 

different. 

With respect to the individual items comprising job complexity, the 

significant differences were in the expected direction for three components: 

routineness, opportunities to use skills and abilities, and overall complexity. 

First, the traditional technology group reported more routiness than did the 

ICASE technology group. Routiness was measured by asking to what extent 

the systems development tasks they performed were about the same from 

day to day. Second, the ICASE technology group reported a greater extent of 

opportunities to use skills and abilities than the traditional technology group 

reported, implying that a difference exists in the skill requirements between 
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the two jobs. Third, the ICASE technology group reported a greater extent of 

overall complexity of the system development work than the traditional 

technology group reported. 

The differences between the groups were not significant on the other 

three job complexity items: availability of a methodology for doing the work 

and the actual applicability of that methodology (programmability of the 

work) and level of challenge in the work. As a matter of corporate culture, 

the use of specific methodologies are heavily stressed in this company. 

Structured, formal methodologies are both taught in training classes and 

demanded on the job. The finding of no differences between perceptions 

about whether a known methodology was available or whether this 

methodology could actually be relied on indicates that the jobs were not 

different with respect to how the systems development work is managed and 

that the methodology plays the same role in both groups. 

During the instrument development phase of the research, a question 

was raised about whether the type of projects in which participants had 

engaged might bias the results. The finding that there was no difference 

found between the two groups in the overall level of challenge reported in 

the systems development work done by the participants argues against such 

a possible bias. 

In the regression analysis, the job characteristics as a group were not 

directly associated with technology group membership. This finding indicates 
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that job characteristics did not influence group membership and does not 

support the existence of differences between the two groups in the perceived 

levels of this set of job characteristics overall. This finding may indicate that 

the overt job design is consistent within this organization, regardless of the 

technology used. 

However, job characteristics and technology group membership 

together were very strongly related to general job satisfaction, growth 

potential satisfaction, and internal work motivation. Group membership was 

a significant variable in the regression models for internal work motivation 

and growth potential satisfaction. In addition, the groups did differ 

significantly on systems development satisfaction. Taken together, these 

findings suggest that ICASE users have more positive feelings from their 

jobs and that there are differences between the groups on job characteristics 

other than job complexity. 

The fact that t-tests did not identify specific differences other than job 

complexity may be due to sample size or to the choice of statistical test. The 

relationships among these variables may be more complex, requiring 

multivariate and structural equation models to identify them. Some 

researchers have used a summation of Hackman and Oldham's five job 

characteristics (1975) to measure job complexity (Nelson, 1991), arguing a 

theoretical intercorrelation among these variables. 
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The participants in both groups generally perceived moderate to 

slightly high levels of these job characteristics than in the general 

population. This finding is consistent with national norm in g data (see Table 

18 in Chapter Five). On a seven-point, Likert-like scale, the levels ranged 

from a low of 4.01 (neutral) for complexity in the traditional group to a high 

of 5.56 for skill variety in the ICASE group. This finding supports the 

representativeness of the sample and strengthens the generalizability of the 

findings. The participants were typical IS professionals in typical systems 

development jobs. 

Skills and Development Technology Relationships to Outcomes 

The third research question asked whether affective work outcomes 

are influenced by the type of development technology used and the required 

skill set. The findings did not provide evidence that relationships exist 

between perceived importance of thinking skills and technology group 

membership with three of the individual affective job outcome variables: 

general job satisfaction, growth potential satisfaction, and internal work 

motivation. 

The findings did, however, suggest a relationship with development 

technology satisfaction. Development technology satisfaction refers to 

software development tools, operating environment, and methodology and 

the perceived effect of those factors on the productivity and quality of the 
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SE's work. The next several paragraphs discuss the implications of this 

finding. 

The technology group variable contributed the most variance to this 

model and was positively related, supporting the contention that the groups 

do differ on development technology satisfaction, with the ICASE group 

being more satisfied. This finding supports the conclusion that developers 

using ICASE are more satisfied with their development technology than are 

developers using traditional technology. Since the groups differed most 

strongly on the productivity and quality items, one can conclude that 

developers using ICASE are more satisfied with the efficacy of that 

technology in their work than with the tool itself or with the job 

environment in general. 

ICASE users perceived analyzing as more important and as 

contributing strongly to satisfaction with the development tools. This finding 

supports the suggestion from the literature that ICASE technology reduces 

the effort spent on routine, less complex portions of the task. The developer 

is then free to spend more time on the more complex aspects of the job and 

enjoys the challenge and opportunity to exercise the higher order skills. This 

finding supports the contention that ICASE shifts the workload to the front-

end of the SDLC, thereby placing a focus on analysis skills. This finding may 

also indicate that individuals who value this skill are more drawn to ICASE 

work or are more likely to be selected for the ICASE environment. 
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ICASE users perceived coordinating as more important to the job but 

as detracting from their satisfaction with the tools. One interpretation of 

this finding is that ICASE requires more coordination with teammates and 

users but provides inadequate computer support for this activity. This lack of 

support may be due to immaturity of the ICASE products in use in this 

organization or to these products in general. Vendors of automated tools 

should consider enhancing support and ease of use for product functions 

involving scheduling, communication, project management, and the central 

repository for process and data definitions. Coordination activities should 

also be the focus for additional training. 

The findings did not provide evidence that relationships exist between 

perceived importance of people skills and technology group membership with 

any of the individual affective job outcome variables. This finding is 

surprising. The two technology groups did differ on growth potential 

satisfaction and development technology satisfaction and did differ on several 

people skills (pursuade, coach, consult, and mentor). In addition, people skills 

as a group were related to technology group membership. This finding 

argues that any relationships that might exist between people skills and 

these job outcomes are more likely to be indirect. For example, importance of 

people skills may influence technology group membership which may then 

influence growth potential satisfaction and development technology 

satisfaction. Alternatively, importance of people skills might influence job 
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characteristic levels. Job characteristic levels were associated with three of 

the outcome variables. 

Job Characteristics and Development Technology Relationships to Outcomes 

The fourth research question asked whether affective work outcomes 

are influenced by the type of development technology used and the job 

characteristics. The findings did provide evidence that relationships exist 

between perceived levels of job characteristics and technology group 

membership with three of the individual affective job outcome variables: 

general job satisfaction, growth potential satisfaction, and internal work 

motivation. Job characteristics and technology group membership were not 

related to development technology satisfaction. 

The association of job characteristics and technology group to general 

job satisfaction was very strong. However, group membership did not 

contribute much to this association. Skill variety and autonomy made the 

strongest contribution. This finding suggests that the greatest influence on 

general job satisfaction was the degree to which the job required different 

activities, skills, and talents and permitted independence and discretion in 

how the job is done, regardless of the type of technology used. One 

conclude from this finding that general job satisfaction incorporates many 

factors and may not be the best variable to use in looking for job differences 

based on type of development technology used. 
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The association of job characteristics and technology group to growth 

potential satisfaction was also very strong. Skill variety, autonomy, 

technology group, feedback from the job, and task significance all 

contributed significantly and positively to this association. One can conclude 

that developers who use ICASE technology are more satisfied with the 

opportunity for personal growth and development on the job than are 

developers who use traditional technology. One can also conclude from this 

finding that ICASE users feel more satisfaction with the growth potential in 

their jobs because they tend to perceive greater opportunities to use a variety 

of skills in their work, experience more freedom, independence, and 

discretion, get more direct and clear information about his or her 

performance from the work itself, and believe more strongly that their job 

has a substantial impact on the lives or work of other people. 

The association of job characteristics and technology group to internal 

work motivation was also very strong. Task significance, complexity, and 

group membership contributed significantly to this association. Task 

significance and complexity both contributed positively. This finding 

indicates that, in general, developers tend to believe that their jobs have a 

substantial impact on the lives or work of other people and that their 

development work is more complicated and difficult, less routine, and has 

more opportunities to apply skills and abilities. 



178 

Although the internal work motivation measure was not significantly 

different between the two technology groups, the technology group variable 

contributed negatively to internal work motivation. This finding indicates 

that ICASE technology use is associated with less positive internal feelings 

when performing effectively on the job. Since ICASE users experience more 

complexity in their jobs, perhaps some of the job complexity comes from the 

tool itself. This complexity may be due either to the steep learning curve or 

to complexities in actually using the tool. Since ICASE users were not more 

satisfied with the tools themselves (only their effect on productivity and 

quality), they may experience frustration and difficulty in learning and using 

the ICASE product. 

The data does not provide evidence that a relationship exists between 

system development technology satisfaction and perceived levels of job 

characteristics with type of development technology used. Within this 

unsupported model, group membership contributed the most variance. 

However, although the groups did differ on this job outcome, one cannot 

conclude from this data that job characteristics contributed to the difference 

in satisfaction with the development technology used. 

If ICASE technology automates mechanical details in systems 

development work, the IS professional is left with the more complex portion 

of the work but also with more time and energy to devote to this aspect of 

the job. If IS professionals enjoy a challenge and opportunities to apply their 
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skills and abilities, they will view their work as more important, be more 

motivated to do the work, and feel more satisfaction from doing the work 

itself. 

Maturity and Development Technology Relationships to Outcomes 

The fifth research question asked whether affective work outcomes 

are influenced by the type of development technology used and individual 

maturity levels. The data did not support the existence of relationships 

between developer maturity and type of development technology with 

general job satisfaction, development technology satisfaction, or internal 

work motivation. This finding indicates that maturity level, in general, is not 

providing an alternative reason for the differences and associations found 

earlier. 

The data provided evidence that such a relationship exists only 

between development maturity level and type of development technology 

with growth potential satisfaction. Technology group and job rank 

contributed the most variance to the model and were both related positively. 

This finding indicates that higher ranking developers using ICASE 

technology tended to see more opportunities for growth and development in 

their jobs than did lower ranked developers using traditional technology. 

This finding is logical for two reasons. First, higher ranking developers have 

already proved their ability to perform well, since promotion criteria in this 
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corporation explicitly require a variety of demonstrated skills and 

contributions. Promotion also indicates possibilities for further advancement 

in this corporation. This is further supported by a slight contribution from 

the organizational tenure variable. Individuals less likely to achieve 

advancement in this organization will naturally be less satisfied with their 

growth potential and will opt to leave. Second, ICASE is a newer technology, 

and the ability to use this skill enhances the developer's marketability, both 

inside and outside the corporation. 

Summary Findings and Conclusions 

The data collected in this study identified some of the hypothesized 

differences and failed to identify others. The results were mixed with respect 

to skill set and job characteristics differences. No overall difference was 

detected between group perceptions of the relative importance of the 

thinking skills as a whole, although figuring was perceived differently. Group 

differences were supported for perceived relative importance of people ski l l s 

as a whole, and several people skills were found to be perceived differently 

on their own (persuading, coaching, consulting, and mentoring). With respect 

to reported levels of the six job characteristics, the groups differed only on 

job complexity. 

Six association were found. Figure 3 in Chapter Five illustrated the 

relationships identified. Two specific hypothesized relationships involving the 
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skill set were supported. First, the relative perceived importance of the 

people skill set as a whole was associated with the type of technology used, 

particularly with respect to consulting, instructing, leading, and coaching. 

Second, perceived relative importance of thinking skills and type of 

technology used were related to software development technology 

satisfaction. 

Although reported perceptions of most job characteristics did not 

differ, regression analysis indicated that perceptions of job characteristics 

together with type of technology used were related to three outcome 

variables. These variables were general job satisfaction, growth potential 

satisfaction, and internal work motivation. 

With respect to maturity, measures of individual experience level and 

type of technology used were related to growth potential satisfaction. In this 

regression, technology used and job rank contributed the most to growth 

potential satisfaction. 

Eleven hypothesized relationships were not supported. No associations 

were found between thinking skills and three outcome variables (general job 

satisfaction, growth potential satisfaction, and internal work motivation) or 

between people skills and any of the four outcome variables. No associations 

were found between job characteristics and development technology 

satisfaction. Finally, no associations were found between measures of 
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individual experience and three outcome variables (general job satisfaction, 

development technology satisfaction, and internal work motivation). 

Implications 

This study has provided evidence regarding differences in terms of the 

required skill set, job characteristics, and individual satisfaction and 

motivation between a traditional software development environment and a 

software development environment automated by use of ICASE technology. 

Both groups of developers perceived the thinking skill set overall as 

very critical to the success of a typical systems development project and did 

not differ strongly in their importance ratings for these skills. The findings 

suggested that ICASE users regard the figuring and analyzing skills as 

slightly more important and the coordinating skill as slightly less important 

than do users of traditional technology. 

Both groups of developers perceived the people skill set overall as very 

critical to the success of a typical systems development project, especially 

with regard to communicating. However, ICASE users rated people skills as 

more critical than did traditional technology users, especially skills involving 

influencing or teaching others. 

The lack of differences in perceptions of the importance of 

communicating skill may be due to an increased capability of ICASE to 

support this activity. For example, communication might be perceived as 
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more important in the ICASE group, but the technology itself provides 

enough additional support that the level of concern about the ability to 

communicate effectively is not high. 

The research findings support the assertion from the literature that 

the developer's activities shift more toward evaluating models, processes, and 

data, identifying alternative, and solving problems in ICASE environments. 

The finding suggests that ICASE offers real support for coordinating work, 

making this skill less critical. If the ICASE tool provides automation of some 

activities and support for tasks requiring thinking skills, this support may be 

offset by increased complexity in the work still left to the developer. 

Perceived differences in influencing and teaching skills could reflect 

ICASE learning curve effects, since these specific skills imply passing on 

information and knowledge. This finding also indicates an increased need for 

interaction with others in systems analysis and design activities rather than 

the more solitary thought processes used in writing code or other system 

construction activities. 

In any event, both thinking and people skills are important in systems 

development work. A clear implication of this finding is that academic 

programs should stress these skills in the curriculum. The importance of 

influence and teaching skills suggests that coursework should incorporate 

training and practise in these types of skills. 
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For example, the IS curriculum should include dissemination of basic 

selling and influencing techniques and activities in which students are 

required to pursuade others. Course activities should facilitate exchange of 

skills and knowledge between students. These objectives could be achieved in 

study groups organized by individuals with complementary skills, in team 

exploration of alternative design approaches, and in class presentations. 

Grading criteria should support this objective by awarding points for 

instructing or tutoring and for persuading others to adopt a particular 

alternative, point of view, software package, or information technology. 

When building a team for an ICASE project, managers should look for 

individuals who possess strong skills in influencing or teaching others, for 

people who are good at being evangelists, salesmen, coaches, consultants, 

teachers, or mentors. In addition, supervisors should add incentives to the 

job which facilitate and reward these activities. For example, a supervisor 

should setting aside time for advanced training and tutoring on aspects of 

the ICASE product. Employee evaluations could have a section explicitly for 

recognizing efforts and excellence in teaching at each level (coaching to 

mentoring). A manager could create "networking" opportunities where 

individuals can swap ideas and tips. 

An implication for both researchers and practitioners is one of 

measurement. From a staffing perspective, employers need to know what 

skill levels and skill portfolios are necessary to succeed in the job of 
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developing systems and what skill levels an prospective employee or team 

member has attained. An educator needs to be able to gage student progress 

in skill acquisition and the effectiveness of particular pedegogical approaches. 

With respect to job characteristics, both groups of systems engineers 

reported experiencing generally similar levels of skill variety, task 

significance, task identity, autonomy, and feedback from the job. However, 

IGASE technology users reported higher levels of job complexity than did 

traditional technology users. 

ICASE users reported that their work was less routine and offered 

more opportunities to use their skills and abilities. Higher levels of job 

complexity may be due to use of ICASE technology to automate simpler 

tasks, leaving the developers work consisting of the more complex tasks. 

This finding suggests that managers who are staffing ICASE projects should 

look for individuals who thrive on complexity and perform well with little 

direction and supervision. 

If ICASE job environments are more complex, then educators and 

trainers should consider increasing the level of complexity in project 

assignments. This type of complexity does not refer to complicated coding 

requirements but to complicated business processes to be analyzed. Larger 

project teams could also increase project complexity in terms of 

communication and coordination requirements. 
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Vendors could provide more support for this phase of the SDLC by 

incorporating more intelligence into ICASE products with respect to business 

process analysis. Lee The (1995) evaluates several products which attempt to 

automate business process reengineering. Examples of these products include 

including Rapid Re from the Antares Alliance Group, Process Engineer from 

LBMS, and BDF from Texas Instruments. Another approach could be a 

wider variety of templates from which to choose (Hoffman and Rockart, 

1994). 

The groups did not differ on the degree of programmability of their 

work (whether a clearly known methodology exists and can be relied on). 

Strict adherence to a specific, formal methodology is a strong part of the 

participating organization's culture. Prior ICASE research noted the need to 

use such a methodology (Forte and Norman (1992); Hayley & Lyman, 1990; 

McComb, 1994; Voelker, 1988). Keyes (1991) noted that this type of 

methodology has a learning curve of its own. Therefore, if Locke and 

Latham's (1990) high performance model is accurate, the adoption of ICASE 

technology in an environment where a specific methodology is already being 

taught and used could improve the developers' commitment to the job, 

reduce turnover, and improve improve performance levels. 

The groups also did not differ on the level of challenge perceived in 

their work. Since participants' current and most recent projects ranged 

widely from new, leading-edge applications to tedious maintenance work on 
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old legacy systems, this finding implies that the conclusions are not limited 

to the particular type of application being worked on. 

The two groups did not differ on general job satisfaction. This finding 

suggests that differences detected are due more to the technology than to 

other job factors, such as management policies, supervision, pay, and so 

forth. General job satisfaction was not influenced by opinions about thinking 

skills, people skills, or maturity levels. General job satisfaction was 

influenced by job characteristics, especially skill variety and autonomy. 

Developers are more globally satisfied with their job when they perceive that 

job as requiring a number of different skills and talents and as providing 

freedom, independence, and discretion in scheduling and determining 

procedures for carrying out their job activities. 

The ICASE group was more satisfied with their growth potential than 

was the traditional group. This finding would be consistent with previous 

findings that IS professionals value the opportunity to keep their technical 

skills current. Opinions about thinking skills and people skills did not 

contribute to this satisfaction, but job characteristics and maturity did. 

ICASE users experience a higher demand for a variety of skills and abilities 

and the freedom to use them. They feel that their job gives them the 

opportunity to grow, to learn more skills, and to develop the skills they have. 

Their tasks seem more significant and complex. The job itself leads ICASE 

users to feel more positive about their growth potential. 
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The IGASE technology group reported experiencing higher levels of 

development technology satisfaction than did the traditional technology 

users. Development technology satisfaction was influenced by opinions about 

the importance of thinking skills but not people skills, job characteristics, or 

maturity level. ICASE users were more satisfied with the efficacy of the 

technology with respect to its effect on their productivity and quality of their 

work. This finding would be consistent with argument that automation of 

systems development work by CASE tools is worth the large initial 

investment required in implementing this technology if a methodology is 

already in place. 

The two groups did not differ in reported levels of internal work 

motivation. This finding suggests that the differences identified were due 

more to the technology than to differences in individual reactions to the 

work. Internal work motivation was not influenced by thinking skills, people 

skills, or maturity but was influenced by job characteristics, especially 

complexity, task significance, and type of technology used. ICASE use 

contributed negatively to this outcome. This finding suggests that although 

ICASE products are effective in improving productivity and quality, ICASE 

users experience less positive internal feelings while performing effectively 

on the job. Developers may be frustrated by complexity in learning and using 

ICASE technology. 
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In summary, ICASE users are more satisfied with their growth 

potential and with the efficacy of ICASE technology but they are not 

particularly happy with the ICASE tools themselves. Systems development 

work in the ICASE environment is more complex, requires use of a greater 

variety of skills and more skill at influencing and teaching people, and has 

higher levels of autonomy. 

Limitations 

This study has been oriented to theory building rather than theory 

confirmation. Conclusions from this research should be used in formulating 

further theory, hypotheses, and measures. Multi-method, multi-site, and 

random sampling approaches are needed. 

No causal inferencing will be possible from the results of this study. 

Few experimental controls available and the sampling approach was 

judgmental rather than random. Although the participants were 

representative of the target population and the groups were comparable, the 

influence of other variables has not been ruled out. Furthermore, the data 

collection was cross-sectional rather than longitudinal in nature. 

External generalizability of the conclusions will also be limited by 

focusing on only one corporation. The corporation is in the business of 

systems development and its IS professionals are particularly competent and 

have access to a great deal of professional, in-house training' in systems 
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development techniques and tools. A wide variety of tools are available for 

use in the production of software systems. A structured development 

methodology is promoted and enforced throughout the company. 

Corporations having a different focus, methodologies, and culture may have 

differences in their job environment and may implement ICASE technology 

differently. 

The conclusions are also limited by the subjective nature of the 

measures. Improved measures should focus on those variables and 

relationships which were identified in this research as significantly different 

in the automation of systems development work. Some of these measures 

should be objective in nature, particularly with respect to performance 

(productivity and quality). 

Univariate analysis of the data may not have been powerful enough to 

identify the relationships. The data should be reviewed for violation of the 

assumptions required for multivariate analysis. If violations are non-existent 

or minor, the data should be re-analyzed with the appropriate multivariate 

techniques. The data could also be examined for additional relationships, 

such as between skills and job characteristics, particularly complexity. 

Conclusion 

The research found that, in this sample, ICASE users were more 

satisfied with their growth potential and with the efficacy of ICASE 
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technology for productivity and quality but were not more satisfied with 

methodology or the tools themselves. Growth potential satisfaction was 

positively influenced by greater skill variety, autonomy, task significance, 

feedback from the job, and type of technology used. Systems development 

work in the ICASE environment was more complex, offered more 

opportunities to use skills and abilities, and required more skills in 

influencing and teaching people. 
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DATA AND PEOPLE FUNCTIONAL SKILL DEFINITIONS 
(Fine, 1988) 

HIGH COMPLEXITY DATA FUNCTIONS 

Synthesizing: 
Takes off in new directions on the basis of personal intuitions, 
feelings, and ideas (with or without regard for traditions, experience, 
and existing parameters) to conceive new approaches to or statements 
of problems and the development of system, operational, or aesthetic 
solutions or resolutions of them, typically outside of existing 
theoretical, stylistic, or organizational context. 

Innovating: 
Modifies, alters, and/or adapts existing designs, procedures, or 
methods to meet unique specifications, unusual conditions, or specific 
standards of effectiveness within the overall framework of operating 
theories, principles and/or organizational contexts, e.g., improvises 
using existing attachments, or modifies customary equipment to meet 
unusual conditions and fulfill specifications. 

Coordinating: 
Decides times, place, and sequence of operations of a process, system 
or organization, and/or the need for revision of goals, policies 
(boundary conditions), or procedures on the basis of analysis of data 
and of performance review of pertinent objectives and requirements. 
Includes overseeing and/or executing decisions and/or reporting on 
events, e.g., selects/proposes equipment best suited to achieve an 
output considering resources (equipment, costs, manpower) available 
to get job done. 

HIGH COMPLEXITY PEOPLE FUNCTIONS 

Mentoring: 
Works with individual having problems affecting their life adjustment 
in order to advise, counsel, and/or guide them according to legal, 
scientific, clinical, spiritual, and/or other professional principles. 
Advises clients on implications of analyses or diagnoses made of 
problems, courses of action open to deal with them, and merits of one 
strategy over another. 
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Negotiating: 
Bargains and discusses on a formal basis as a representative of one 
side of a transaction for advantages in resources, rights, privileges, 
and/or contractual obligations, giving and taking within the limits 
provided by authority or within the framework of the perceived 
requirements and integrity of a program. 

Supervising: 
Determines and/or interprets work procedure for a group of workers; 
assigns specific duties to them (delineating prescribed and 
discretionary content); maintains harmonious relations among them; 
evaluates performance (both prescribed and discretionary) and 
promotes efficiency and other organizational values; makes decisions 
on procedural and technical levels. 

MEDIUM COMPLEXITY DATA FUNCTIONS 

Analyzing: 
Examines and evaluates data (about things, data, or people) with 
reference to the criteria, standards, and/or requirements of a 
particular discipline, art, technique, or craft to determine interaction 
effects (consequences) and to consider alternatives, e.g., 
considers/evaluates instructions, site and climatic conditions, nature of 
load, capacity of equipment, other crafts engaged with in order to 
situate (spot) crane to best advantage. 

Computing: 
Performs arithmetic operations and makes reports and/or carries out a 
prescribed action in relation to them. Interprets mathematical data on 
plans, specifications, diagrams, or blueprints, e.g., reads and follow 
specifications or stakes. 

Compiling: 
Gathers, collates, or classifies information about data, people, or 
things, following a schema or system but using discretion in 
application, e.g., considers wind, weather (rain or shine), shape, 
weight, and type of load heights and capacity of boom in making lift. 

MEDIUM COMPLEXITY PEOPLE FUNCTIONS 

Consulting: 
Serves as a source of technical information and gives such information 
or provides ideas to define, clarify, enlarge upon, or sharpen 
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procedures, capabilities, or product specifications (informs project 
managers of effective and appropriate use of equipment to achieve 
output within constraints). 

Instructing: 
Teaches subject matter to others or trains others, including animals, 
through explanation, demonstration, and test. 

Coaching: 
Befriends and encourages individuals on a personal, caring basis by 
approximating a peer or family-type relationship either in a one-to-one 
or small group situation; gives instruction, advice, and personal 
assistance concerning activities of daily living, the use of various 
institutional services, and participation in groups (e.g., gives support 
or encouragement to apprentice or journeyman on unfamiliar piece of 
equipment). 

Persuading: 
Influences others in favor of a product, service, or point of view by 
talks or demonstrations (e.g., demonstrates safety procedures required 
on a piece of equipment for compliance with new regulations). 

Sourcing Information: 
Serves as a primary and central source to external public or internal 
work force of system information that is crucial in directing/routing 
people or workers to their destination or areas of concern and makes 
it possible for system/organization to function. 

LOW COMPLEXITY DATA FUNCTIONS 

Copying: 
Transcribes, enters, and/or posts data, following a schema or plan to 
assemble or make things and using a variety of work aids. Transfers 
information mentally from plans, diagrams, instructions to workpiece 
or work site, e.g., attends to stakes showing a grade line to be followed 
while operating equipment. 

Comparing: 
Selects, sorts, or arranges data, people, or things, judging whether 
their readily observable functions, structural, or compositional 
characteristics are similar to or different from prescribed standards, 
e.g., checking oil level, tire pressure, worn cables; observes hand signal 
of worker indicating movement of load. 
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LOW COMPLEXITY PEOPLE FUNCTIONS 

Exchanging Information: 
Talks to, converses with, and/or signals people to convey or obtain 
information, or to clarify and work out details of an assignment, 
within the framework of well-established procedures (e.g., requests 
clarification of a signal, verbal, or hand signal). 

Taking Instructions/Helping: 
Attends to the work assignment, instructions, or orders of supervisor. 
No immediate response or verbal exchange is required unless 
clarification of instruction is needed. 
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CORE THINKING SKILLS DEFINITIONS 
(Marzano et al., 1988) 

CORE THINKING SKILLS: 
Relatively specific cognitive operations that can be considered the "building 
blocks" of thinking. A dimension of thinking; micro-level or basic cognitive 
operations used in metacognitive reflections and in thinking processes; the 
integral components of cognitive processing; can be taught and modified; can 
function automatically, consciously, or unconsciously. 

FOCUSING SKILLS: 
Attend to selected pieces of information while ignoring others; sense a 
problem, an issue, or a lack of meaning. 

Problem definition: 
Clarify needs, discrepancies, or puzzling situations. Answer questions as to 
what, who, why, examples, solution time frame; define problem space. 

Set goals: 
Establish direction and purpose of activities; specify expected outcomes. 

INFORMATION GATHERING SKILLS: 
Collect, recall or otherwise bring to consciousness the relevant data or 
information to be used for cognitive processing. 

Observe: 
Obtain information through one or more senses. 

Formulate questions: 
Seek new information through inquiry. Clarify issues and meaning through 
inquiry. 

REMEMBERING SKILLS: 
Store and retrieve information in long-term memory. 

Encode: 
Store information in long-term memory. Conscious, systematic efforts and 
strategies utilized to store information in long-term memory; link bits of 
information to each other 

Recall: 
Retrieving information from long-term memory. Unplanned and 
unsystematic efforts that may or may not be consciously utilized to activate 
prior knowledge, to retrieve information from long-term storage by temporal, 
spatial, mode of presentation cues. 

ORGANIZING SKILLS: 
Arrange information so it can be used more effectively. Arrange information 
in order to improve understanding or the presentation of that information; 
use perceptual discrimination; impose a structure on information. 
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Compare: 
Note or identify differences, similarities, and linkages between or among 
entities. 

Classify: 
Group or categorize and label entities on the basis of specified attributes. 

Order: 
Sequence entities according to specified criteria. 

Represent: 
Change the form but not the substance of information. Change form of 
information in order to demonstrate meaning or to show how critical 
elements are related. Forms may be visual, verbal, symbolic, internally 
generated or externally specified. 

ANALYZING SKILLS: 
Clarify existing information by examining parts and relationships. 

Identification of attributes and components: 
Determine the characteristics or parts of something. Recognize and 
articulate the parts that together constitute a whole, with the focus on detail 
and structure. 

Identification of relationships and patterns: 
Recognize and articulate the way elements are related. Recognize and 
articulate relationships among components. 

Identification of main ideas: 
Identify the central element. Identify a hierarchy of attributes, components, 
relationships, patterns. 

Identification of errors: 
Recognize logical fallacies and other mistakes and, where possible, correct 
them. Detect mistakes in logic, calculation, procedure, or knowledge. Detect 
the causes of and corrections for such mistakes. Detect elements that are 
biased, false, ambiguous, inconsistent, irrelevant, contradictory, 
unwarranted, or omitted. 

GENERATING SKILLS: 
Producing new information, meaning, or ideas. Use prior knowledge to 
supplement given information. Engage in efforts that construct new 
information or make new connections. 

Infer: 
Go beyond available information to identify what reasonably may be true. Go 
beyond available information to fill in gaps in that available information. 

Predict: 
State or anticipated next event or outcomes of a situation. Assess the 
likelihood of an outcome based on prior knowledge. 

Elaborate: 
Explain by adding details, explanations, examples, or other relevant 
information from prior knowledge in order to enhance meaning and link 
information to existing knowledge structures. 
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INTEGRATING SKILLS: 
Connecting and combining information. Put together relevant parts. 

Summarize: 
Combine information efficiently into a cohesive statement. Condense 
information by selecting what is important or relevant and by discarding 
what is redundant, not important, or not relevant; combine. 

Restructure: 
Change existing knowledge structures to incorporate new information; 
modify, extend, reorganize, discard. 

EVALUATING SKILLS: 
Assess the reasonableness and quality of ideas. 

Establish criteria: 
Set standards for making judgments. Judging value, logic; determine 
effectiveness in achieving goals. 

Verify: 
Confirm, prove, or validate using established criteria the accuracy of claims. 
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JOB INFORMATION MATRIX SKILL DEFINITIONS 

This material is from C. H. Stone and D. Yoder in Job Analysis, published by the 
Bureau of Business Services and Research, California State College, Long Beach, in 
1970. The material was cited in the Appendix B.3 Worker Functions: Job 
Information Matrix Systems on pages 244 - 253 in Job Analysis: A Handbook for 
the Human Resource Director by J. V. Ghorpade and published by Prentice Hall, 
Englewood Cliffs, New Jersey, in 1988. 

Data People Things 
10 Synthesizing 20 Mentoring 30 Setting up 
11 Coordinating 21 Negotiating 31 Precision working 
12 Analyzing 22 Educating 32 Operating, controlling 
13 Discriminating 23 Superintending 33 Driving, operating 
14 Figuring 24 Diverting 34 Manipulating 
15 Compiling 25 Persuading 35 Tending 
16 Copying 26 Speaking/signaling 36 Feeding, offbearing 

27 Serving 37 Handling 

The two digits preceding each item serves as coded identifiers of job task skill 
level. The first digit indicates the major area of the worker function: 1 = data, 2 = 
people, and 3 = things. The second digit identifies the level of complexity within 
that major area of worker function (in descending order; 20 is more complex than 
27). Source of each definition is indicated by the following codes: 

(W) Webster's Third New International and New Collegiate dictionaries 
(F&W) S. I. Hayakawa and the Funk & Wagnalls Dictionary staff, 

Modern Guide to Synonyms and Related Words (New York: Funk 
& Wagnalls, 1968) 

(S) Definitions developed by members of the research staff after 
consulting these and other sources. 

Note: Verbs beginning with capital letters are regarded as "general," serving to 
classify the more specific but related verbs that begin with lowercase letters. 

DATA ACTIVITY VERB DEFINITIONS 

10. SYNTHESIZING: Integrating analyses of data to discover facts and/or 
develop knowledge concepts or interpretations. (DOT) 

Devise: To form in the mind by new combinations or applications of ideas or 
principles. (W) 

compose: To create by artistic labor. (W) (e.g., a musical score or painting). 
invent: To fabricate something useful; usually as a result of ingenious 

thinking or experimentation. (W) 
discover: Implies an intentional search; always suggests the acquiring of 

something that already exists but is new to the discoverer. (F&W) 
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hypothesize: To form a tentative assumption . . . in order to draw out and 
test its logical or empirical consequences. (W) 

plan: To work out roughly in the mind a detailed means of achieving an 
objective or goal. (S) 

design: To devise the form or shape of a physical object. (S) 
Solve: To answer a question or work out a problem; explain any set of events by 

finding a workable way of dealing with them or by seeing the deeper 
meaning of them. (F&W) 

calculate: To ascertain or determine by mathematical processes. Calculate is 
usually preferred in reference to highly intricate process and 
problematical rather than exact or definite result. (W) Not to be 
confused with compute under "Figuring." 

forecast: To calculate or predict (some future event or condition) usually as 
a result of rational study and analysis of available pertinent data. 
(W) Not to be confused with the less complex estimate under 
"Figuring." 

interpret: Using "knowledge or insight to cast light on some baffling 
problem or puzzle . . . stressing personal judgment or 
understanding." (F&W) 

translate: To transfer or turn from one set of symbols into another. (W) 

11. COORDINATING: Determining time, place, and sequence of operations or 
actions to be taken on the basis of analysis of data; 
executing determinations and/or reporting on events. 
(DOT) 

Direct: To exercise leadership and control at the highest level; authority is 
often delegated to others (e.g., corporate director). (S) Syn: 
administer. 

manage: Often refers to the actual running or handling of specific affairs, 
and may imply delegated authority. (F&W) 

implement: To give practical effect to and ensure actual fulfillment by 
concrete measures. (W) 

control: The function of maintaining awareness and appraisal with respect 
to the effectiveness of the organization and its parts in 
accomplishing assigned missions. (Yoder, Personnel Management 
& Industrial Relations, 1962, p. 614) 

regulate: Means to order or control by rule, method, or established mode. 
(F&W) 

authorize: To give approval of a proposed course of action by an authority 
empowered either to permit or to forbid it. (F&W) 

execute: To follow, carry out, or put into effect the direction of others. 
(F&W) 

Decide: To arrive at a decision that ends uncertainty. (S) 
deliberate: To reach a decision only after intense analysis; the variables 

involved are highly abstract; the consequences of the decision 
are considerable. (S) 



213 

determine: To reach a decision only after intense analysis; the variables 
involved are readily apparent but the consequences of the 
decision are considerable. (S) 

Develop: Positive change in which an existing or rudimentary idea is improved, 
evoked, or perfected. (F&W) 

formulate: Refers to an act . . . in which, the rough plan is spelled out, 
formalized, or put into words. (F&W) 

Organize-. To set up an administrative structure in order to form a coherent or 
functioning whole. (S) 

marshal: Items are brought together and ordered for greatest efficiency or 
for the most forceful effect possible. (F&W) 

schedule: To appoint, assign, or designate for a fixed future time. (W) 

12. ANALYZING: Examining and evaluating data. Presenting alternative actions 
in relation to the evaluation is frequently involved. (DOT) 

Investigate: To investigate is to make a methodical, searching inquiry into a 
complex situation in an effort to uncover the facts. (F&W) 

research: To investigate to discover or interpret facts or to revise accepted 
laws or theories. (S) 

experiment: To test a theory or hypothesis under controlled conditions. (S) 
study: To attempt to learn all aspects of the subject or problem under 

scrutiny before making plans or taking definite action. (F&W) 
Scrutinize: To look something complex over closely but not necessarily in a 

systematic method as in "Investigate." (S) 
examine: To scrutinize; to determine the . . . condition or nature of a thing. 

(W) 
audit: To examine accounts or records. (F&W) 
scan: To survey from point to point often suggesting a cursory overall 

observation. (W) 
Evaluate: To determine or fix the value of through analysis of complex data. (S) 

verify: To confirm or establish the authenticity or existence of by 
examination, investigation, or competent evidence. (W) 

appraise: To judge tentatively or approximately the value, worth, or 
significance of. (W definition for "estimate") 

test: To judge the performance of something relative to readily observable 
standards. (S) 

Report-. Implies giving an account of something with . . . formal attention to 
details and to accuracy in the presentation of the relevant facts and 
information. (F&W) 

identify: To point out the salient characteristics of something or associate 
it with some other thing. The characteristics and association are 
not readily apparent. (S) 

recommend: Indicates a positive declaration, based on analysis of complex 
data, in favor of a particular alternative or set of possibilities. 
(F&W) 

summarize: To tell in, or reduce to, a summary. (W) 
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suggest: To call or bring to mind (as an idea, mood, or object) by a process 
of logical thought or natural association of ideas. (W) 

13. DISCRIMINATING: Comparing and classifying information about data, 
people, or things. Reporting and/or carrying out a 
prescribed action in relation to the discrimination is 
frequently involved. (S) 

Compare: To examine the readily apparent character or qualities of, especially 
to discover resemblances or differences implies an aim of showing 
relative values or excellence by bringing our characteristic qualities 
whether similar or divergent. (W) 

rank: To determine or assign the relative rank or class of. (W) Requires 
more discretion than grade. 

inspect: To compare critically to a standard of excellence, quality, or the 
like, with a view toward noting discrepancies or deficiencies. 
(F&W) 

distinguish: It suggests the making of even finer distinctions than compare 
or contrast and making them among things even more closely 
resembling each other. (S) 

contrast: To compare with an aim of pointing out differences but not 
determining relative values. (S) 

select: To decide on one, or a few, from several possibilities; variables are 
readily apparent and the consequences are not as great as in 
determine and deliberate under "Coordinate." (S) 

choose: To decide on one of two alternatives; the variables and 
consequences are the same as in select. (S) 

Classify: To group or segregate in classes that have systematic relations 
usually founded on common properties or characters. (W) 

grade: To divide into groups based on ascending or descending order; 
relative rank or class is prescribed. (S) 

index: To classify information, usually on the basis of subject matter or 
name, to facilitate reference. (S) 

segregate: To separate or set apart from others or from the general mass. 
(W) 

sort: Suggests the selection of items according to type; this process is 
closely related to the categorizing process indicated by "classify" 
(F&W) 

match: To pair up or put in a set as possessing equal or harmonizing 
attributes. (W) 

arrange: Most often indicates the shifting about of items according to plan, 
but without necessarily altering the items themselves. (F&W) 

14. FIGURING: Performing arithmetic operations on and/or carrying out a 
prescribed action in relation to them. Does not include counting. 
(DOT) 
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Estimate: To determine roughly the size, extent, or nature of (W). Not the same 
as forecast in "Synthesizing." 

Compute: To arrive at an answer by simple (arithmetic) means. (W) Compute is 
not to be confused with calculate (under "Synthesize"), which applies 
to highly abstruse and problematical questions. 

Plot: To determine the physical position of by mathematical means. (S) 

15. COMPILING: Measuring and collecting information about data, people, or 
things. (S) 

Measure: To ascertain the quantity, mass, extent, or degree of in terms of a 
standard unit or fixed amount, usually by means of an instrument or 
container marked off in the units. (W) 

time: To determine . . . the time, duration, or rate of (W). 
weigh: To ascertain the heaviness of usually by use of a balancing device. 

(S) 
calibrate: To determine the graduations of. (W) 

Collect: To bring data together into a group . . . implies careful selection. (S) 
accumulate: To bring together by degrees or regular additions. (W) 
inventory: To make an itemized report or record of; take stock of. (W) 
count: To indicate or name by units or groups to find the total number of 

units involved. (W) 
observe: To obtain data through visual inspection. (S) 
smell: To examine the odor or scent of with the nose. (S) 
listen: To pay attention to sound; perceive with the ear . . . to be alert to 

catch an expected sound. (W) 

16. COPYING: Transcribing, entering, or posting data. (DOT) 
Record: To make a written note or account of. (W) 

post: To transfer (an entry or item) from one record to another. (W) 
tabulate: To put into tabular form. (W) 
list: To enumerate one after another. (S) 
transpose: To change the relative place or normal order of. (W) 

Duplicate: To make a duplicate, copy, or transcript of (W). 
transcribe: To make a copy of (dictated or recorded matter) in longhand 

or on a typewriter. (W) 
quote: To write (a passage) from another usually with credit 

acknowledgment. (W) 

PEOPLE ACTIVITY VERB DEFINITIONS 

10. MENTORING: Dealing with individuals in terms of their total personality to 
advise, counsel, and/or guide them with regard to problems 
that may be resolved by legal, scientific, clinical, spiritual, 
and/or other professional principles. (DOT) 

Treat: To treat medically is to accept someone as a patient, to diagnose his 
illness, and to relieve it. (F&W) 
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prognosticate: To make a knowledgeable look at the symptoms of a 
disease in order to determine its likely outcome. (F&W) 

diagnose: To identify (as a disease or condition) by symptoms or 
distinguishing characteristics. (W) 

prescribe: To recommend (medical treatment) with authority. (W) (F&W) 
Advise: To give a person facts that involve his own interests. (F&W) 

counsel: To advise seriously and formally after consultation so as to avoid 
rash actions. (W) 

console: To mitigate the serious grief felt by another. (F&W) 
reconcile: To restore to friendship, compatibility, or harmony. (W) 

Arbitrate: To act with absolute power to decide a dispute. (W) 
judge: To hear and determine or decide in the case of (as a person) in or as 

if in a court of justice. (W) To make decisions or pass upon the merits 
of something. (F&W) 

21. NEGOTIATING: Exchanging ideas, information, and opinions with 
others to formulate policies and programs and/or arrive 
jointly at decisions, conclusions, or solutions. (DOT) 

Mediate: To attempt to bring extremes together or to function as a form of 
communication between them. (F&W) 

settle: To reach a definite or final choice after a period of indecision or 
dispute. (F&W) 

debate: To argue formally, usually under the control of a referee and 
according to a set of regulations. (F&W) 

bargain: To negotiate over the terms of a purchase, agreement, or contract. 
(W) 

reason: To argue or discuss in a careful and painstaking manner to 
persuade or explore a subject in depth. (F&W) 

confer: To hold conversation or conference. Now typically on important, 
difficult, or complex matters. (W) 

22. EDUCATING: Developing the growth or expansion of knowledge, wisdom, 
desirable qualities of mind or character, physical health, or 
general competence especially by a course of formal study or 
instruction. (W) 

Teach: To apply a guided process of assigned work, discipline, directed study, 
and the presentation of examples. (F&W) 

lecture: To deliver a discourse given before an audience especially for 
instruction. (W) 

tutor: To teach, guide, or instruct on an individual basis and in a special 
subject or for a particular occasion or purpose. (W) 

explain: To clarify or make acceptable to understanding something that is 
mysterious, causeless, or inconsistent. (W) 

instruct: To guide training or to impart information or commands (F&W) 
Coach: To train intensively by instruction, demonstration, and repeated 

practice. (W) 
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demonstrate: To make evident or reveal as true by reasoning processes, 
concrete facts and evidence, experimentation, operation, or 
repeated examples. (W) 

train: To develop the body or mind systematically for the purpose of 
acquiring proficiency in some physical or mental pursuit. (F&W) 

23. SUPERINTENDING: Determining or interpreting work procedures for a 
group of workers, assigning specific duties to them, 
maintaining harmonious relations among them, and 
promoting efficiency. (DOT) 

Supervise: To stress guidance and the exercise of leadership of a group of 
workers. (F&W) 

lead: To take a principal or directing part in; have charge or direction of. 
(W) 

order: To issue commands. (W) 
appoint: To designate (a person) in whom shall be vested the responsibility 

of performing a given task. (S) (Syn: designate) 
assign: To delegate a task to one or more members, of a group. (F&W) 
enforce: To require operation, observance, or protection of laws, orders, 

contracts, and agreements by authority. (W) 
rate: To evaluate the work performance of a subordinate relative to specific 

standards. (W) 

24. DIVERTING: To draw the mind away from serious thoughts or pursuits; 
distracting the attention from work, worry, pain, or 
commonplace concerns and focusing it on pleasure. (F&W) 

Entertain: To provide some occupation that will afford pleasure or relieve 
monotony or boredom. (F&W) 

humor: To comply with someone's moods, fancies, or capricious demands, 
though they may seem extreme. (S) 

interest: To excite or hold one's curiosity or attention. (F&W) To engage or 
attract the attention of someone. (W) 

amuse: To provide any form of distraction that contents the mind. (F&W) 
imitate: To repeat convincingly or tellingly the recognizable features of the 

model; suggests following a model or pattern without precluding 
some variation. (W) 

25. PERSUADING: Influencing others in favor of a product, service, or point of 
view. (DOT) 

Influence: To bring about a change in another's actions or thoughts by 
persuasion. (F&W) 

motivate: To attempt consciously to stimulate the active interest or desire 
for something. (S) 

convince: To bring by argument to assent or belief. (W) Compels one's belief 
in its soundness because it satisfies the sense of logic or fitness. 
(F&W) 



218 

Promote: To influence in an aggressive and deliberate manner, usually with a 
specific aim in mind. (S) 

Solicit: To move to action, serve as an urge or incentive to. (W) 
Sell: To give up to another for money or other valuable consideration. (W) 

26. SPEAKING, SIGNALING: Talking with and/or signaling people to convey 
or exchange information, includes giving 
assignments and/or directions to helpers or 
assistants. (DOT) 

Discuss: To talk over, usually in an informal, friendly way; discuss points to 
the elucidation of an issue rather than to the narrow presentation of 
one's own view. (F&W) 

interview: To question or converse with especially to obtain information or 
ascertain personal qualities. (W) 

consult: To clarify a question with emphasis on motive without necessarily 
suggesting ultimate agreement. (F&W) 

question: To seek clarification or test knowledge of (S). 
Inform: To call someone's attention to something or to cause him to receive 

knowledge of it. (F&W) 
dictate: To speak or read for a person to transcribe or for a machine to 

record. (W) 
answer: To speak or write in reply to. (W) 
describe: To cite details that will create a visual image in the mind of an 

audience. (F&W) 
indicate: To stress a rough approximation of literal meaning of a sign or 

word. (F&W) 
relay: To pass along a message, signal. (W) 
request: To ask for a stated need with an expectation of response. (S) 

Meet: To come into the presence of. (W) 
greet: To meet or receive with a salutation. (W) 

27. SERVING: Attending to the needs or requests of the people or animals or the 
expressed or implicit wishes of people. Immediate response is 
involved. (DOT) 

Assist: To give support or aid to especially in some undertaking or effort; aid. 
(W) 

usher: To conduct to a place. (W) 
Attend: To look after or take charge of. (W) 

wait upon: To attend as a servant; to supply the want of. (W) 
Supply: To provide what is needed, sometimes to make up a deficiency, 

replacing losses or depletions, filling a gap. (W) 
provide: To equip, stock, or give in the interest of preparing with 

foresight. (W) 
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accumulate 15 Direct 11 Measure 15 Supply 27 
Advise 20 discover 10 Mediate 21 tabulate 16 
amuse 24 Discuss 26 Meet 26 Teach 22 
answer 26 distinguish 13 motivate 25 test 12 
appoint 23 Duplicate 16 observe 15 time 15 
appraise 12 enforce 23 order 23 train 22 
Arbitrate 20 Entertain 24 Organize 11 transcribe 16 
arrange 13 Estimate 14 plan 10 translate 10 
assign 23 Evaluate 12 Plot 14 transpose 16 
Assist 27 examine 12 post 16 Treat 20 
Attend 27 execute 11 prescribe 20 tutor 22 
audit 12 experiment 12 prognosticate 20 usher 27 
authorize 11 explain 22 Promote 25 verify 12 
bargain 21 forecast 10 provide 27 wait upon 27 
calculate 10 formulate 11 question 26 weigh 15 
calibrate 15 grade 13 quote 16 
choose 13 greet 26 rank 13 
Classify 13 humor 24 rate 23 
Coach 22 hypothesize 10 reason 21 
Collect 15 identify 12 recommend 12 
Compare 13 imitate 24 reconcile 20 
compose 10 implement 11 Record 16 
compute 14 index 13 regulate 11 
confer 21 indicate 26 relay 26 
console 20 influence 25 Report 12 
consult 26 Inform 26 request 26 
contrast 13 inspect 13 research 12 
control 11 instruct 22 scan 12 
convince 25 interest 24 schedule 11 
counsel 20 interpret 10 Scrutinize 12 
count 15 interview 26 segregate 13 
debate 21 invent 10 select 13 
Decide 11 inventory 15 Sell 25 
deliberate 11 Investigate 12 settle 21 
demonstrate 22 judge 20 smell 15 
describe 26 lead 23 Solicit 25 
design 10 lecture 22 Solve 10 
determine 11 list 16 sort 13 
Develop 11 listen 15 study 12 
Devise 10 manage 11 suggest 12 
diagnose 20 marshall 11 summarize 12 
dictate 26 match 13 Supervise 23 

* The first digit designates the major functional area: 1 for data and 2 for people. The 
second digit indicates the specific level of worker function where the activity verb is 
categorized. 
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EXPERT PANEL RESEARCH PARTICIPATION 
BIOGRAPHICAL INFORMATION and INFORMED CONSENT 

Thank you for your participation on this expert panel. Your contribution will 
greatly enhance the quality of this research. Please supply the information 
requested on the following page to document your experience in software 
development. If you wish, you may attach your resume rather than 
detailing your education and work experience in the space 
provided. 

Your business phone number and address are for my convenience only and 
will be kept completely confidential. At your request, your name and any 
other personally identifying information supplied here will be withheld from 
any reports or publications made from this research. 

Please sign and date below to certify the conditions of your participation. 

By my signature, I certify the following (please check): 

[ ] The information I have given or will give in connection with 
this research is truthful and correct to the best of my 
knowledge. 

[ ] My participation has been voluntary. 

[ ] I have indicated below the information I wish to be withheld 
from any reports or publications made from this research. 

Signature: D a t e : 
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BIOGRAPHICAL INFORMATION 

Name: 

Address: 

Phone: L 

Education: Describe your general education, including college degrees and 
associated majors, and any occupational-specific training, licenses, or 
certificates in the space below. 

Current Position: 

Present Title: 

Length of time in this position: 

Brief description of duties: 

years months 

Previous Work Experience: 

Length of time in organization: years months 

Total amount of experience in software development: 
years months 

Total number of projects in which you have participated: 
Non-ICASE ICASE 

Total amount of experience, if any, with ICASE: 
years months 

In the space provided, please describe any previous work experience you have 
had that is relevant to the job under study. Be sure to include job titles, 
brief descriptions of job duties, and the approximate number of years and ' 
months of experience in each. 
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EXPERT PANEL QUESTIONNAIRE 
Initial Research Instrument Review Form 

Please evaluate the instructions and the items on the portion of the proposed 
questionnaire that is being developed for this research. Please use the 
suggestion areas to make specific comments on how to improve these 
sections. Note that the research instrument includes the Job Diagnostic 
Survey. This is an established, published instrument, and the panel is not 
being asked to evaluate or suggest modifications to this part of the 
questionnaire. 

SKILLS EVALUATION SECTION (pages 1-3; 18 items) 

The items in this section are intended to obtain the perceptions of IS 
professionals about the characteristics of the skill set required in systems 
development work. The respondent is asked to rate the importance of a 
particular skill relative to other skills used in their work. The initial form of 
the proposed items reflecting generic thinking skills and human interaction 
skills and their definitions as developed for the U.S. Department of Labor. 
These items were selected to facilitate comparison to the results of other 
research. A list of additional items is included in this packet. 

How clear are the instructions for this section? 
Very Somewhat Fairly Very-

Unclear Unclear Clear Clear 

1 2 3 4 

Specific suggestions? 

Does the criticality scale appropriately describe the range of importance of 
the skill? 

V e r y Somewhat Somewhat Very 
Inappropriate Inappropriate Appropriate 

Appropriate 

i 2 3 4 

Specific suggestions? 
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Please indicate whether each item is appropriate for evaluating the 
characteristics of the skill set required in systems development work and, if 
so, whether the definition should be adapted to reflect systems development 
work. 

1. Synthesize 
Definitely 

Should Not 
1 

Should this item be included? 
Probably 

Should Not Neutral 
2 3 

Probably Definitely 
Should Should 

4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

2. Innovate 
Definitely 

Should Not 
1 

Should this item be included? 
Probably 

Should Not Neutral 
2 3 

Probably Definitely 
Should Should 

4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

3. Coordinate 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably Definitely 

Should Not Neutral Should Should 
2 3 4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

4. Analyze 
Definitely 

Should Not 
1 

Should this item be included? 
Probably 

Should Not Neutral 
2 3 

Probably Definitely 
Should Should 

4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

5. Compute 
Definitely 

Should Not 
1 

Should this item be included? 
Probably 

Should Not Neutral 
2 3 

Probably Definitely 
Should Should 

4 5 

yes no Should the definition for this item be adapted? 
If so, how: 
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6. Compile 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably 

Should Not 
2 

Neutral 
3 

Should 
4 

Definitely 
Should 

5 

yes . no Should the definition for this item be adapted? 
If so, how: 

Copy 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably 

Should Not 
2 

Neutral 
3 

Should 
4 

Definitely 
Should 

5 

yes no Should the definition for this item be adapted? 
If so, how: 

8. Compare 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably 

Should Not 
2 

Neutral 
3 

Should 
4 

Definitely 
Should 

5 

yes no Should the definition for this item be adapted? 
If so, how: 

9. Mentor 
Definitely 

Should Not 
1 

yes no 

10. Negotiate 
Definitely 

Should Not 
1 

yes no 

11. Supervise 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably Definitely 

Should Not Neutral Should Should 
2 3 4 5 

Should the definition for this item be adapted? 
If so, how: 

Should this item be included? 
Probably 

Should Not Neutral 
2 3 

Probably Definitely 
Should Should 

4 5 

Should the definition for this item be adapted? 
If so, how: 

Should this item be included? 
Probably Probably Definitely 

Should Not Neutral Should Should 
2 3 4 5 



yes no Should the definition for this item be adapted? 
If so, how: 
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12. Consult 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably Definitely 

Should Not Neutral Should Should 
2 3 4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

13. Instruct 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably 

Should Not 
2 

Neutral 
3 

Should 
4 

Definitely 
Should 

5 

yes no Should the definition for this item be adapted? 
If so, how: 

14. Coach 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably 

Should Not 
2 

Neutral 
3 

Should 
4 

Definitely 
Should 

5 

yes no Should the definition for this item be adapted? 
If so, how: 

15. Persuade 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably 

Should Not Neutral Should 
Definitely 
Should 

5 

yes no Should the definition for this item be adapted? 
If so, how: 

16. Source 
Definitely 

Should Not 
1 

Should this item be included? 
Probably Probably Definitely 

Should Not Neutral Should Should 
2 3 4 5 

yes no Should the definition for this item be adapted? 
If so, how: 
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17. Exchange information Should this item be included? 

Definitely Probably Probably Definitely 
Should Not Should Not Neutral Should Should 

1 2 3 4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

18. Take instructions / help Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no Should the definition for this item be adapted? 
If so, how: 

Are there any general comments you would like to make? 

List other skills that you feel should be included and whether or not the 
definitions should be adapted. (A list of possibilities is provided at the 
back of this packet.) 
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WORK ACTIVITIES SECTION (page 4; 14 items) 

The items in this section were developed by Goldstein (1989) to classify IS 
professionals as either systems analysts and programmers. The items are not 
aimed at managerial or supervisory personnel. The purpose of these items in 
this research is to confirm that the respondent works directly and primarily 
on developing software systems and to classify the respondent as either an 
analyst or programmer. 

How clear are the instructions for this section? 
Very Somewhat Fairly 

Unclear Unclear Clear 
1 2 3 

Specific suggestions? 

Very 
Clear 

4 

Please rate how appropriately the item describes in software development 
activities in your organization with respect to analysis and 
programming. 

If you rate the item as inappropriate (1 or 2), please indicate, in the space 
beside and below the item, whether the item should be dropped or modified. 

PROGRAMMING: 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Neutral Appropriate Appropriate Item Number & Activitv: 

1. 1 2 3 4 5 Program design 

2. 1 2 3 4 5 Program coding 

3. 1 2 3 4 5 Program testing 

ANALYSIS: 

4. 1 2 3 4 5 Determine system req. 

5. 1 2 3 4 5 System design 

6. 1 2 3 4 5 System testing 

7. 1 2 3 4 5 Evaluate an operational 
program/system 
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8. 1 2 3 4 5 Evaluate system 
feasibility 

9. Please indicate whether you agree that the eight items above plus the 
items regarding percentage of time spent on these activities items will 
be able to clearly classify the respondents at your company as either 
analysts or programmers? Assume the modifications you make are 
adopted. 

Strongly Moderately Moderately Strongly 
Disagree Disagree Uncertain Agree Agree 

1 2 3 4 5 

10. Considering how software development is generally performed in your 
organization, please indicate your opinion of the appropriateness of 
classifying the targeted respondents as either analysts or programmers. 
Please consider software development positions in your organization 
only. Please exclude industry trends and managerial/supervisory 
positions from your consideration. 

Very Somewhat Somewhat Very 
Inappropriate Inappropriate Neutral Appropriate Appropriate 

1 2 3 4 5 

General comments or suggestions? 

JOB COMPLEXITY SECTION (Page 5; 7 items) 

The items in this section are intended to obtain the respondents' perceptions 
about the overall level of complexity in their work. The theoretical 
dimensions underlying complexity include number of exceptions encountered 
(variety, routineness), analyzability (extent to which the work itself can be 
analyzed, described, programmed, prescripted), opportunities to apply skills 
and abilities, and level of difficulty/challenge found in the work. Other 
possible dimensions include the number of tasks, level of discretion or 
autonomy, amount of interaction with others required. 

How clear are the instructions for this section? 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 
Specific suggestions? 
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Please evaluate each item. 

1. Tasks same day to day for self. Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 

2. Tasks same day to day for workmates. Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

— yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 

3. Extent of established way to do work. Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

— yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 
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4. Extent of use of established way to do work. Should this item be 
included? 

Definitely Probably Probably Definitely 
Should Not Should Not Neutral Should Should 

1 2 3 4 5 

yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 

5. Opportunities to use skills and abilities. Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 

6. Overall level of challenge. Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 
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7. Overall complexity rating. Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no If the item is included, should the item be modified? 
If so, how: 

Is the scale appropriate? 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Appropriate Appropriate 
1 2 3 4 

Specific suggestions? 

Other comments on this section? 
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SYSTEMS DEVELOPMENT TECHNOLOGY SATISFACTION 
SECTION (page 15; 5 items) 

The items in this section are intended to obtain the respondents' affective 
reaction to the type of software and methodology they use. The first three 
items are intended to elicit the level of satisfaction with the software tools, 
software operating environment, and methodology the respondent uses. The 
fourth item taps perceptions about the effect of the software development 
technology on productivity. The fifth item taps perceptions about how well 
the respondent feels he or she has mastered this environment. 

How clear are the instructions for this section? 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 

Specific suggestions? 

Does the satisfaction scale appropriately describe the range of possible 
levels of satisfaction for these items? 

Very Somewhat Somewhat Very 
Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 

Specific suggestions? 

Please evaluate each item. 

1. Software tools Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no Should the item be modified? If so, how: 

2. Software operating environment Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no Should the item be modified? If so, how: 

3. Methodology Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no Should the item be modified? If so, how: 
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4. Effect on productivity Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no Should the item be modified? If so, how: 

5. Mastery Should this item be included? 
Definitely Probably Probably Definitely 

Should Not Should Not Neutral Should Should 
1 2 3 4 5 

yes no Should the item be modified? If so, how: 

Are there other aspects of systems development technology that you feel 
should be included? Should any of these items be eliminated? Other 
comments? 

BIOGRAPHICAL SECTION (page 16; 8 items) 

This section is intended to gather demographic information about the 
respondent and to gage his or her level of experience. Specific information 
includes age, education, company tenure, type of corporate training, and 
level of experience in developing software systems (length of time and 
number of projects). The items are also intended to verify whether the 
individual belongs in the group developing systems with ICASE technology 
or the group using more traditional technology. 

How clear are the instructions for this section? 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 

Specific suggestions? 

Comments on specific items? 



DEBRIEFING PILOT TEST INTERVIEW QUESTIONNAIRE 

236 



237 

DEBRIEFING PILOT TEST INTERVIEW QUESTIONNAIRE 

Hello. Thanks for agreeing to discuss the questionnaire. 

General I'd like to ask you some general questions. 
Review questionnaire to refresh memory if necessary. 

1. How long did it take you to fill out the questionnaire? 

2. Did you feel comfortable that your responses were voluntary and were 
kept confidential? 

3. Do you have any general response to the questionnaire? 
length? 

4. Do you have any suggestions for improving the instructions or 
procedures? 

a. in the cover letter? 

b. in the participation agreement? 

c. in the questionnaire? 

d. procedures for returning the questionnaire and participation 
agreement? 

5. Was any part of the questionnaire particularly difficult to understand or 
respond to? Which section was the most difficult? 

I'd like to ask some questions about each section of the questionnaire. 

Skills 
(Review section if necessary.) 

1. How difficult was it to rate how critical these skills are in software 
development work? 

2. Did any of the skills not make sense in the EDS environment? 
(read skills list) 

3. Other comments? 
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Work Activities 
(Review section if necessary.) 

1. Were you comfortable with how you were asked to allocate how your 
time was spent in the last week and in the last three months? 

2. Should "other activities" be added to the "system testing" item? 

3. Was it obvious that the percentages should sum up to 100% if added 
straight down? Could that be made clearer? 

5. Other comments? 

Software Development Technology 
(Review section if necessary.) 

1. Were any of the items confusing? Did any of the items not make sense in 
the EDS environment? 

2. How much fatigue was there at this point? 

3. Could you rate your job objectively after having been asked about your 
subjective feelings about your job? 

4. Other comments? 

Biographical Items 

(Review section if necessary.) 

1. Were any of these items difficult to respond to? 

2. Projects? 

4. Other comments? 
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EXPERT PANEL QUESTIONNAIRE 
Post-Pilot Test Research Instrument Form 

Name: 

Date: 

Considering the results of the pilot test, should any of the following items be 
modified? 

Skills Section. 

1. Instructions and format. 

2. Synthesize definition. 

3. Mentor definition. 

4. Negotiate definition. 

5. Other comments on this section? 

Work Activities Section. 

1. Instructions and format. 

2. Time frame for past activities (type of work done in the last year, the last 
three months, or the last month). 

3. Programming activity examples. 

4. Analysis activity examples. 

5. System testing activity examples. 

6. Other comments on this section. 

Technology Satisfaction Section. 

1. Instructions and format. 
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2. Technology examples. 

3. Other comments. 

Biographical Information. 

1. Does the number of projects item need to be modified? 

2. Does the types of training list need to be modified? 

General Comments. 

Do you have any additional comments about the questionnaire? 
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Review of Participant Selection Criteria. 

Below are criteria for potential research participants as previously discussed. 
Please review the criteria and comment on whether, in your opinion, they 
accurately classify individuals as clearly users of traditional technology or of 
ICASE technology. Please also comment on the feasibility of identifying 
individuals with these qualifications. (Can you identify at least 30 people in 
this organization who meet this criteria?) 

1. ICASE (yes/no) Valid? Feas.? 
At least one year of experience in software development? 
Employed by EDS for at least one year? 
Greater than one year of ICASE experience? 
At least one ICASE project? 
Increase the number of ICASE projects required? 
Include training projects? 
Other comments? 

2. Non-ICASE (yes/no) Valid? Feas.? 
At least one year of experience in software development? 
Employed by EDS for at least one year? 
Less than three months experience with ICASE? 
Number of ICASE projects? 
Training ICASE projects? 
Other comments? 

3. Sample a wide variety of current projects? 
Valid? 
Feasible? 
Comments? 

4. Sample a wide variety in length and type of experience? 
Valid? 
Feasible? 
Comments? 

5. Balance sample with regard to number of individuals involved in current 
analysis vs programming assignment? 
Valid? 
Feasible? 
Comments? 

6. Any additional comments about the selection criteria? 



INITIAL FORM OF QUESTIONNAIRE 

O AO 
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SKILLS EVALUATION PAGE 1 of 16 

HOW CRITICAL ARE THESE SKILLS IN YOUR WORK? 
Indicate the seriousness of consequences that may result from failure to use a skill 
adequately relative to other skills utilized in systems development work. 

A sample question is listed below. 

EQUIPMENT OPERATION - Start, stop, and monitor the functioning of machines and 
equipment that are preprogrammed to perform their basic functions. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

Please circle the number which, in your opinion, best indicates the consequences of failure 
to use this skill adequately relative to other skills. 

If, for example, failure to operate equipment adequately results in consequences that are not 
too serious, you might circle the number two, as was done in the example above. 

If you do not understand these instructions, please ask for assistance. If you do understand 
them* begin answering the questions now. 

1. SYNTHESIZE - Take off in new directions on the basis of personal intuitions, feelings, 
and ideas (with or without regard for tradition, experience, and existing parameters) in 
order to conceive new approaches to or statements of problems and the development of 
system, operational, or aesthetic solutions or resolutions of them, typically outside of 
existing theoretical, stylistic, or organizational context. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

2. INNOVATE - Modify, alter, adapt existing designs, procedures, or methods to meet 
unique specifications, unusual conditions, or specific standards of effectiveness within the 
overall framework of the organizational context 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

3. COORDINATE - Decide time, place, and sequence of operations of a process, system, 
organization; decide the need for revisions of goals, policies, or procedures on the basis of 
analysis of data and review of pertinent objectives and requirements. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

4- ANALYZE - Examine and evaluate data (about things, data, or people) with reference to 
the criteria, standards, and/or requirements of a particular situation to determine 
interaction effects (consequences) and to consider alternatives. 

0 1 2 3 4 5 6 7 
Uaad Rarely Minimal, Not Too Somewhat About Avy Slightly Above Extremely Disastrous 
Or Hot MAD Negligible Serious Serious Seriouim— Avg Seriouaneas Serious Catastrophic 
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SKILLS EVALUATION (conD PAGE 2 of 16 

HOW CRITICAL IS EACH SKILL RELATIVE TO OTHER SKILLS IN YOUR WORK? 

5- COMPUTE - perform arithmetic operations and make reports and/or carry out a 
prescribed action in relation to them; interpret mathematical data on plans, 
specifications, diagrams, or blueprints (read and follow specifications). 

0 1 2 3 4 5 6 7 
Used Rarely Mjnimwl, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At Ail Negligible Serious Serious Senousritsw Avg Seriousness Serious Catastrophic 

6. COMPILE - Gather, collate, or classify information about data, people, or things, 
following a schema or system but using discretion in application. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

7. COPY - Transcribe, enter, and/or post data, following a schema or plan to assemble or 
make things and using a variety of work aids; transfer information mentally from plans, 
diagrams, or instructions to work products or work site. 

0 1 2 3 4 5 6 7 
Used Rarefy Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious^ Serious Seriousness Avg Seriousness Serious Catastrophic 

8. COMPARE - Select, sort, or arrange data, people, or things, judging whether their 
readily observable functional, structural, or compositional characteristics are similar to 
or different from prescribed standards. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serioos Catastrophic 

9* MENTOR - Advise, counsel, guide individuals according to legal, scientific, clinical, 
spiritual, and/or other professional principles with regard to implications of analyses or 
diagnoses made of problems, courses of action open to deal with them, and merits of one 
strategy over another. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

10. NEGOTIATE - Bargain and discuss on a formal basis as a representative of one side of 
a transaction for advantages in resources, rights, privileges and/or contractual 
obligations, giving and taking within the limits provided by authority or within the 
framework of the perceived requirements and integrity of a program. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

11. SUPERVISE - Determine and/or interpret work procedure for a group of workers; 
assign specific duties (delineating prescribed and discretionary content); maintain 
harmonious relations; evaluate performance and promote efficiency and other 
organizational values; make decisions on procedural and technical levels. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avf Slightly Abov*- Extremely Disastrous 
Or Not At All Negligible Serioos Serious Serious ni— Avg Seriousness Serious Catastrophic 



246 

SKILLS EVALUATION (cont.) PAGE 3 of 16 

HOW CRITICAL IS EACH SKILL RELATIVE TO OTHER SKILLS IN YOUR WORK? 

12. CONSULT - Serve aa a source of technical knowledge and provide such knowledge as 
well aa related ideas to define, clarify, enlarge upon, or sharpen procedures, capabilities, 
or product specifications. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal. Not Too Somewhat About Avg Slightly Above Extremely Disastrous 
Or Not At Ail Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

IS. INSTRUCT - Teach subject matter to others or train others through explanation, 
demonstration, and test. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Abov* Extremely Disastrous 
Or Not At Ail Negligible Serious Serious Seriousness Avg Seriousneaa Serious Catastrophic 

14. COACH - Befriend and encourage individuals on a personal, caring basis by 
approximating a peer or family-type relationship either in a one-to-one or small-group 
situation; give instruction, advice, and personal assistance. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too ' Somewhat About Avg Slightly Above Extnsndy Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

1̂ * PERSUADE - Influence others in favor of a product, service, or point of view by talks or 
demonstrations. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg Slightly Abov* ExtrenwJy Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriouanesa Serious Catastrophic 

16- SOURCE - Serve as a primary and central source to external public or internal work 
force of system information that is crucial in directing/routing people or workers to their 
destination or areas of concern, making it possible for the system/organization to 
function. 

0 1 2 3 4 5 6 7 
U»ed Rarely Minimal, Not Too Somewhat About Avg Slightly Abov* Extrandy Disastrous 
Or Not At Ail Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

1̂ * EXCHANGE INFORMATION - Talk to, converse with, and/or signal people to convey 
or obtain information, or to clarify and work out details of an assignment, within the 
framework of well-established procedures. 

0 1 2 3 4 5 6 7 
Used Rarely Minimal, Not Too Somewhat About Avg SLightly Above Extremely Disastrous 
Or Not At All Negligible Serious Serious Seriousness Avg Seriousness Serious Catastrophic 

18« TAKE INSTRUCTIONS/HELP - Attend to the work assignment, instructions, or 
orders of supervisor; no immediate response or verbal exchange is required unless 
clarification of instruction is needed. 

0 1 2 3 4 5 6 7 
*jotToo Somewhat About Avg . SlighUy Above ExtremeJy Disastrous 

Or Not At Ail N«4i*bU Serious Serious Senousn«e AvgSwiousMM Scriam Catastrophic 



247 

WORK ACTIVITIES PAGE 4 of 16 

The following questions are intended to estimate what kind of activities take up most of your 
time with respect to analysis or programming. 

To what extent does your job involve each type of task? 

To a very 
little extent 
or not at all 

To a little 
extent 

Time spent 
in the last 
week 

% 

% 

% 

% 

% 

To some 
extent 

To a great 
extent 

To a very 
great extent 

1. Program design 

2. Program coding 

3. Program testing 

4. Determine system 
design requirements 

Time spent 
in the last 
three months 

% (9-10). 

5. System design 

6. System testing 

7. Evaluate an operational system/prog. 

8. Evaluate system feasibility 

(11-12). 

(13-14). 

Please estimate what percentage of your time 
was recently spent doing the following activities. 

Programming activities (program design, program 
coding, program testing, etc.) 
Analysis activities (determining systems requirements, 
system design, evaluation operational systems, etc.) 
System testing 

100 % 100 % 
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JOB COMPLEXITY PAGE 5 of 16 

This section refers to the complexity of the work you do. Please evaluate the work of 
software systems development by answering the following questions. 

1. How many of the tasks you perform in your work are the same from day to day? 
1 2 3 4 5 6 7 

Almost None Very Few Less Than Half About Half More Than Half Very Many All or Most 

2. T o w h a t e x t e n t d o t h e p e o p l e y o u w o r k w i t h do a b o u t t h e s a m e j o b in t h e s a m e w a y m o s t 
o f t h e t i m e ? 

1 2 3 4 5 6 7 
A ^ n o e t v « 7 Than Moderately More Than Very Almost 
Never Seldom Moderately Moderately Often Always 

3 . T o w h a t e x t e n t i s t h e r e a c l e a r l y k n o w n w a y t o d o t h e major t y p e s o f w o r k t h a t y o u 
n o r m a l l y e n c o u n t e r ? 

1 2 3 4 5 6 7 
Almost Very Less Than Moderately More Than Very Almost 
Nevw Seldom Moderately Moderately Often Aiway* 

4- T o d o y o u r w o r k , t o w h a t e x t e n t c a n y o u a c t u a l l y re ly o n e s t a b l i s h e d p r o c e d u r e s a n d 
p r a c t i c e s ? 

1 2 3 4 5 6 7 
Almost Very -Leas Than Moderately More Than Very Almost 
Never Seldom Moderately Moderately Often Always 

5. T o w h a t e x t e n t d o e s y o u r w o r k p r o v i d e o p p o r t u n i t i e s t o u s e y o u r s k i l l s a n d ab i l i t i e s? 

1 2 3 4 5 6 7 
Almost Very Less T W Moderateiy More Than Very Almost 
Never Seldom Moderately Moderateiy Often Alwaya 

6. H o w w o u l d y o u r a t e t h e o v e r a l l l eve l of c h a l l e n g e in t h e w o r k y o u d o ? 

1 2 3 4 5 6 7 
Very Somewhat Leas Than Moderate More T k n Somewhat Very 
Low Low Moderate Moderate High High 

7. H o w w o u l d y o u r a t e t h e o v e r a l l l eve l of c o m p l e x i t y o f t h e w o r k y o u do? 

1 2 3 4 5 6 7 
Very Somewhat Less Than Moderate More Than Somewhat Very 
L c m Low Moderate Moderate High High 
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JOB DIAGNOSTIC SURVEY PAGE 6 of 16 

This questionnaire was developed as part of a Yale University 3tudy of jobs and how people react 
to them. The questionnaire helps to determine how jobs can be better designed, by obtaining 
information about how people react to different kinds of jobs. 

On the following pages you will find several different kinds of questions about your job. Specific 
instructions are given at the start of each section. Please read them carefully. It should take no 
more than 25 minutes to complete the entire questionnaire. Please move through it quickly. 

The questions are designed to obtain your perceptions of your job and your reactions to it. 

There are no trick questions, your individual answers will be kept completely confidential. Please 
answer each item as honestly and frankly as possible. 

Thank you for your cooperation. 

SECTION ONE 

This part of the questionnaire asks you to describe your job, as objectively as you can. 

Please do not use this part of the questionnaire to show how much you like or dislike your 
job. Questions about that wilT come later. Instead, try to make your descriptions as 
accurate and as objective as you possibly can. 

A sample question is given below. 

A. To what extent does your job require you to work with mechanical equipment? 

1 2 3 4 5 6 7 
Very little; the job require Moderately Very much; the job require 
almost no contact with a i m o a £ w o r k ^ 

mechanical equipment of mechanical equipment. 
any kind-

You are to circle the aumber which is the most accurate description of your job. 

If, for example, your job requires you to work with mechanical equipment a good deal of the time -
- but also requires some paperwork - you might circle the number six, as was done in the example 
above. 

If you do not understand these instructions, please ask for assistance. If you do understand them, 
please begin now. 

1. To what extent does your job require you to work closely with other people (either as "clients,* 
or people in related jobs in your own organization)? 

1 2 3 4 5 6 7 
Very little; dealing with other Moderately; ,ome dealing Vety much; dealing with 

with other, » necessary. other people * an al-ofatWy 
J00* «»«ntial and crucial part of 

doing the job. 
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JOB DIAGNOSTIC SURVEY PAGE 7 of 16 

2. How much autonomy is there in your job? That is, to what extent does your job permit you to 
decide on you own how to go about doing the work? 

1 2 3 4 5 6 7 
Very little; the job gives me Moderate autonomy; many Very much; the job gives me 
almost no personal "say" things are standardized and almost complete respon-
about how and when the not under my control but I sibility for deciding how and 
work is done. can make some decaions when the work is done. 

about the work. 

3. To what extent does your job involve doing a "whole* and identifiable piece of work! That is, is 
the job a complete piece of work that has an obvious beginning and end? Or is it only a small 
part of the overall piece of work, which is finished by other people or by automatic machines? 

1 2 3 4 5 6 7 
My job is only a tiny part of My job is a moderate-sized My job involves doing the 
the overall piece of work; the "chunk" of the overall piece of whole piece of work, from 
results of my activities cannot work; my own contribution start to finish; the results of 
be seen in the final product can be seen in the final my activities are easily seen 
or service. outcome. in the finul product or 

service. 

4. How much variety is there in your job? That is, to what extent does the job require you to do 
many different things at work, using a variety of your skills and talents? 

1 4 5 6 7 
Very little; the job requires Moderate variety. Very much; the job requires 
me to do the same routine me to do many different 
things over and over again. thing*, using a number of 

different skills and talents. 

5. In general, how significant or important is your job? That is, are the results of your work likely 
to significantly affect the lives or well-being of other people? 

1 2 3 4 5 - - - - - - -6 7 
Not very significant; the Moderately significant. Highly significant; the 
outcomes of my work are not outcomes of my work can 
likely to have important affect other people in very 
effects on other people. important ways. 

6. To what extent do managers or co-workers let you know how well you are doing on your job? 

1 2 3 4 5 6 7 
Very, little; people almost Moderately; sometimes people Very much; managers or co-
never let me know how well I may give me "feedback'; other workers provide me with 
am domg. times they may not. almost constant 'feedback" 

about how well I am doing. 

7. To what extent does doing the job itself provide you with information about your work 
performance? That is, does the actual work itself provide clues about how well you are doing -
aside from any "feedback* co-workers or supervisors may provide? 

1 • - - 2 3 4 5 6 7 
Very little; the job itself is set Moderately; sometimes doing Very much; the job is set up 
op so I oould work fbr-ever the job provides 'feedback* to so that X get aimost constant 
without finding out how wefl me; sometimes it doss not feedback* as I work about 
I am doing. how well I am doing. 



251 

JOB DIAGNOSTIC SURVEY PAGE 8 of 16 

SECTION TWO 
Listed below are a number of statements which could be used to describe a job. 

You are to indicate whether each statement is an accurate or an inaccurate description of 
your job. 

Once again, please tiy to be as objective as you can in deciding how accurately each 
statement describes your job - regardless of whether you like or dislike your job. 

Write a number in the blank beside each statement, based on the following scale: 

How accurate is the statement in describing your job ? 

1 2 3 4 5 6 7 
Very Mostly Slightly Uncertain Slightly Mostly Very 

Inaccurate Inaccurate Inaccurate Accurate Accurate Accurate 

1. The job requires me to use a number of complex or high-level skills. 

2. The job requires a lot of cooperative work with other people. 

3. The job is arranged so that I do not have the chance to do an entire piece of work from 
beginning to end. 

4. Just doing the work required by the job provides many chances for me to figure out 

how well I am doing. 

5. The job is quite simple and repetitive. 

6. The job can be done adequately by a person working alone - without talking or 
checking with other people. 

7. The supervisors and co-workers on this job almost never give me any "feedback" about 
how well I am doing in my work. 

8. This job is one where a lot of other people can be affected by how well the work gets 
done. 

9. The job denies me any chance to use my personal initiative or judgment in carrying out 
the work. 

10. Supervisors often let me know how well they think I am performing the job. 

11. The job provides me the chance to completely finish the pieces of work I begin. 

— . 12. The job itself provides very few clues about whether or not I am performing well. 

13. The job gives me considerable opportunity for independence and freedom in how I do 
the work. 

14. Hie job itself Is not veiy significant or important in the broader scheme of thingB. 
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SECTION THREE 

Now please indicate how you personally feel about your job. 

Each of the following statements below is something that a person might say about his or 
her job. You are to indicate your own personal feelings about your job by marking how 
much you agree with each of the statements. 

Write a number in the blank for each statement based on this scale: 

How muck do you agree with the statement'? 

1 2 3 4 5 6 7 
Disagree Disagree Disagree Neutral Agree Agree Agree 
Wrongly Slightly Slightly Strongly 

— 1. It's hard, on this job, for me to care very much about whether or not the work gets 
done right. 

. 2. My opinion of myself goes up when I do this job well. 

. 3. Generally speaking, I am very satisfied with this job. 

. 4. Most of the things I have to do on this job seem useless or trivial. 

5. I usually know whether or not my work is satisfactory on this job. 

6. I feel a great sense of personal satisfaction when I do this job well 

7. The work I do on this job is very meaningful to me. 

8. I feel a veiy high degree of personal responsibility for the work I do on this job. 

9. I frequently think of quitting this job. 

10. I feel bad and unhappy when I discover that I have performed poorly on this job. 

11. I often have trouble figuring out whether I'm doing well or poorly on this job. 

12. I feel I should personally take credit or blame for the results of my work on this job. 

13. I am generally satisfied with the kind of work I do in this job. 

14. My own feelings generally are not affected much one way or the other by how well I do 
on this job. 

15. Whether or not this job gets done right is clearly my responsibility. 



253 

JOB DIAGNOSTIC SURVEY P A G E 1 0 o f 1 6 

SECTION FOUR 

Now please indicate how satisfied you are with each aspect of your job listed below. Once 
again, write the appropriate number in the blank beside each statement. 

How satisfied are you with this aspect of your job? 

1 2 3 4 5 Q 7 
Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extremely 

Dissatisfied Dissatisfied Satisfied Satisfied 

1. The amount of job security I have. 

2. The amount of pay and fringe benefits I receive. 

3. The amount of personal growth and development I get in doing my job. 

4, The people I talk to and work with on my job. 

5. The degree of respect and fair play I receive from my boss. 

6. The feeling of worthwhile accomplishment I get from doing my job. 

7. The chance to get to know other people while on the job. 

8. The amount of support and guidance I receive from my supervisor. 

9. The degree to which I am fairly paid for what I contribute to this organization. 

10. The amount of independent thought and action I can exercise in my job. 

11. How secure things look for me in the future in this organization. 

12. The chance to help other people while at work. 

13. The amount of challenge in my job. 

14. The overall quality of the supervision I receive in my work. 
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SECTION FIVE 

Now please think of the other people in your organization who hold the same job you do. If 
no one has exactly the same job as you, think of the job which is most similar to yours. 

Please think about how accurately each of the statements describes the feelings of those 
people about the job. 

It is quite ail right if your answers here are different from when you described your own 
reactions to the job. Often different people feel quite differently about the same job. 

Once again, write a number in the blank for each statement based on this scale: 

How much do you agree with the statement? 

1 2 3 4 5 6 7 
Disagree Disagree Disagree Neutral Agree Agree Agree 
Strongly Slightly Slightly Strongly 

1. Most people on th is job 
well. 

2. Most people on this job 

3. Most people on this job 

4. Most people on this job 

5. Most people on this job 
work. 

6. Most people on this job 

7. Most people on this job 
own responsibility. 

8. People on this job often think of quitting. 

9. Most people on this job feel bad or unhappy when they find that they have performed 
the work poorly. 

10. Most people on this job have trouble figuring out whether they are doing a good or a 
bad job. 
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SECTION SEX 

Listed below are a number of characteristics which could be present on any job. People 
differ about how much they would like to have each one present in their own jobs. We are 
interested in learning how much you personally would like to have each one present in 
your job. 

Using the scale below, please indicate the degree to which you would like to have each 
characteristic present in your job. 

NOTE: The numbers on this scale are different from those used in previous scales. 

4 5 
Would like 
having this only 
a moderate 
amount (or less). 

Would like 
having this 
very much. 

10 
Would like 
having this 
extremely 
much. 

1. High respect and fair treatment from my supervisor. 

2. Stimulating and challenging work. 

3. Chances to exercise independent thought and action in my job. 

4. Great job security. 

5. Very friendly co-workers. 

6. Opportunities to learn new things from my work. 

7. High salary and good fringe benefits. 

8. Opportunities to be creative and imaginative in my work. 

9. Quick promotions. 

10. Opportunities for personal growth and development in my job. 

11. A sense of worthwhile accomplishment in my work. 
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SECTION SEVEN 
People differ in the kinds of jobs they would most like to hold. The questions in this 
section give you a chance to say just what it is about a job that is most important to 
you. 

For each question, two different kinds of jobs are briefly described. You are to 
indicate which of the jobs you personally would prefer - if you had to make a choice 
between them. 

In answering each question, assume that everything else about the two jobs is the 
same. Pay attention only to the characteristics actually listed. 

Two examples are given below. 

JOB A JOB B 
A job requiring work with mecham- A job requiring work with other people 
cal equipment most of the day. most of the day. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A , Prefer B Prefer B 

If you like working with people and working with equipment equally well, you would circle 
the number 3, as has been done in the example. 

Here is another example. This one asks for a harder choice - between two jobs which both 
have some undesirable features. 

JOB A JOB B 
A job requiring you to expose your- A job located 200 miles from your 
self to considerable physical danger. home and family. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

If you would slightly prefer risking physical danger to working far from your home, you 
would circle number 2, as has been done in the example. 

Circle the number that most closely indicates your preference. 
Please ask for assistance if you do not understand exactly how to do these questions. 

JOB A JOB B 
1. A job where the pay is very good. A job where there is considerable 

opportunity to be creative innovative. 
1 2 - - - - 3 - 4 . - , 5 

Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

2. A job where you are often required to A job with many pleasant people to 
make important decisions. work with. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 
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JOB A 

3. A job in which greater responsibility 
is given to those who do the best 
work. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

- - 3 - - -
Neutral 

JOB B 

A job in which greater responsibility is 
given to loyal employees who have the 
most seniority. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

4. A job in an organization which is in 
financial trouble - and might have to 
close down within the year. 

Strongly 
Prefer A 

- - - 2 - - -

Slightly 
Prefer A 

- - 3 - - -
Neutral 

A job in which you are not allowed to 
have any say whatever in how your 
work is scheduled, or in the 
procedures to be used in carrying it 
out. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

5. A very routine job. 

Strongly 
Prefer A 

- - - 2 - - -

Slightly 
Prefer A 

A job where your co-workers are not 
very friendly. 

- - 3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

6. A job with a supervisor very critical 
of you and your work in front of 
other people. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

7. A job with a supervisor who respects 
you and treats you fairly. 

Strongly 
Prefer A 

. . . 2 - - -
Slightly 
Prefer A 

8. A job where there is a real chance 
you could be laid off. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

9. A job in which there is a real chance 
for you to develop new skills and 
advance in the organization. 

1 - 2 
Strongly Slightly 
Prefer A Prefer A 

A job which prevents you from using a 
number of skills that you worked hard 
to develop. 

• - - 3 4 - 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job which provides constant 
opportunities for you to learn new and 
interesting things. 

- - 3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job with very little chance to do 
challenging work. 

• 3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job which provides lots of vacation 
time and an excellent fringe benefit 
package. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

- - 3 - - -
Neutral 
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J O B A J O B B 

10. A job with little freedom and 
independence to do your work in the 
way you think best. 

1 2 

A job where the working conditions 
are poor. 

Strongly Slightly 
Prefer A Prefer A 

Neutral Slightly Strongly 
Prefer B Prefer B 

11. A job with very satisfying teamwork. 

1 2 

A job which allows you to use your 
skills and abilities to the fullest 
extent. 

Strongly Slightly 
Prefer A Prefer A 

Neutral Slightly Strongly 
Prefer B Prefer B 

12. A job which offers little or no 
challenge. 

1 2 

A job which requires you to be 
completely isolated from co-workers. 

Strongly Slightly 
Prefer A Prefer A 

Neutral Slightly Strongly 
Prefer B Prefer B 

SYSTEMS DEVELOPMENT TECHNOLOGY SATISFACTION PAGE 15 of 16 

This section refers to the software and methodology you use when doing systems development 
work. How satisfied are you with the systems development technology that you are currently 
using in your immediate area of the organization? Please rate your satisfaction level only with 
respect to your work in developing software systems. 

1. How satisfied are you with the software tools you use? 
1 2 3 4 5 6 7 

Extremely Very A little Neutral A Little Very Extremely 
Unsatisfied Unsatisfied Unaatiafied Satisfied Satisfied Satisfied 

2. How satisfied are you with the software operating environment you use? 
1 2 3 4 5 6 7 

Extremely Very A Little Neutral A Little Very Extremely 
Unsatisfied Unsatisfied Unsatisfied Satisfied Satisfied Satisfied 

3. How satisfied are you with the systems development methodology you use? 
1 2 3 4 5 6 7 

Extremely Very A Little Neutral A Little Very Extremely 
Unsatisfied Unsatisfied Unsatisfied Satisfied Satisfied Satisfied 

4. How satisfied are you with the effect that software development tools and methodology 
have on your productivity? 

1 2 3 4 5 6 7 
Extremely Very A Little Neutral A Littie Very Extremely 

Unsatisfied Unsatisfied Unsatisfied Satisfied Satisfied Satisfied 

How satisfied are you with how well you have mastered the software development tools 
and methodology you use? 

1 2 3 4 5 6 7 
Ixtnau&y Very A Littie Neutral A Little Very Ertmneiy 

Unsatisfied Unsatisfied Unsatisfied Satisfied Satisfied Satisfied 

5. 
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1. How long have you been with your organization? (fill in) 
years months 

2. How much total experience do you have in systems development? (fill in) 
years months 

3. How much experience, if ajiy, have you had in using ICASE technology on live* system 
development projects? (fill in) 

years months 

4. How many live* system development projects have you participated in as an analyst or 
programmer: (fill in) 

Using Non-ICASE technology 

Using ICASE technology 

5. What corporate training you have completed? (check all that apply) 
Specify: 

[ ] Entry level 

[ ] ICASE training 

[ ] Other 

6. How much total ICASE training, if any, have you had? (fill in) 
weeks months 

7. What is the highest academic level you have achieved? (check one) 
[ ] some college 
[ 3 bachelor's degree 
[ ] some graduate hours 
[ ] masters degree 1 

[ ] additional graduate hours 

8. What is your age group? (check one) 
[] 
[] 
[] 
[] 
[] 

under 25 
2 5 - 3 0 
3 1 - 3 5 
3 6 - 4 0 
4 1 - 4 5 

46 - 50 
5 1 - 5 5 
56 - 60 
6 1 - 6 5 
over 60 

A live system is one that is 
actually used by customers 
(internal or external to the 
company), not a prototype 
created during training or 
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5. 

HOW CRITICAL ARE THESE SKILLS IN YOUR WORK? 

This questionnaire should take about an hour to complete. It's important that no question 
be left blank. Please set aside some time when you do not expect to be interrupted and can 
answer all of the questions at one sitting. If you have any questions, please contact Kim 
Troboy at (xxx) xxx-xxxx, (xxx) xxx-xxxx, or Troboy(a xxxxx.xxx.xxx. 

Please circle a number to indicate how critical the use of each skill is to the success of a 
typical systems development project, relative to other skills. If, in your opinion, the skill is 
never used in systems development work, circle T \ If this skill is not very important to 
project success, circle *'2". If this skill is less critical than some other skills, circle "3". If this 
skill is neither more nor less critical than other skills, circle *4". If this skill is more critical 
than some other skills, circle "5n. If this skill is veiy important, circle "6\ If a typical 
systems development project would fail if this skill is not adequately used, circle a T , A 
sample question is presented below. Use the following scale. 

1 (2) 3 4 5 
Skill L» Much le*§ Lew Neutral More 

act ujMMt critic*] than oritlcal than critical than 
other mkills other skills other 

6 
Much more 
critical than 
other skills 

7 
Skill L. 
crucial 

Equipment Operation - Start, stop, and monitor the functioning of equipment 
(printers, copiers, etc.) that are preprogrammed to perform their basic functions. 

If you think that operating equipment is much less critical to the success of a typical 
systems development project than the other skills, circle "2". 

Thank you for cooperation! 

2. 

Compare - Select, sort, or arrange data, people, or things, 
judging whether their readily observable functional, structural, or 
compositional characteristics are similar to or different from 
prescribed standards. 

Transcribe - Re-use or copy data, code, models, specifications, or 
designs from one form to another. 

Assemble - Gather, collate, or classify information about data, 
people, or things, following a schema or system, not by rote but 
by giving thought as to how to categorize. 

Figure - Perform arithmetic operations about a process or 
project and make reports or carry out a prescribed action in 
relation to them; interpret mathematical data from specifications 
or diagrams; make estimates. 

Analyze - Examine and evaluate data, processes, or systems and 
present alternatives actions; problem solve. 

6. Coordinate - Decide time, place, and sequence of operations of a 
process, system, or project; decide the need for revisions of 
process or schedule on the basis of analysis of data and review of 
pertinent objectives and requirements. 

7. Innovate - Adapt existing designs, procedures, or methods to 
meet unique specifications, unusual conditions, or specific 
standards; involves creative thinking and novel approaches. 

No* Lmm N««t. Mom CrwcLal 
•••d orttioal critical 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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HOW CRITICAL ABE THESE SKILLS IN YOUR WORK? 
1 2 3 4 5 6 7 

Skill Ls Much leas Leu Neutral More Much more Skill U 
not u*e<i critical than critical than critical than critical than crucial 

other aJdlls o ther akills other tkUI* other iklll* 

8. Synthesize - Integrate the results of analysis of data or 
situations in order to discover facts, devise new approaches, or 
develop new concepts, as in business process or data modeling, 
program design, workflow scheduling, etc. 

9. Follow Specifications - Attend to the work assignment or 
instructions; no immediate response or verbal exchange is 
required unless clarification of instruction is needed. 

10. Communicate - Talk to, converse with, or signal people to 
convey or obtain information, or to clarify and work out details of 
an assignment. 

11. Act as a Liaison - Serve as a central source to external public or 
internal personnel of system information; crucial in directing 
people to areas of concern, making' it possible for the organization 
to function. 

12. Persuade - Influence others in favor of a product, service, or 
point of view by talks or demonstrations; sell. 

13. Coach - To train intensively by instruction, demonstration, and 
repeated practice and within a limited scope, often one-on-one. 

14. Instruct - Teach subject matter to others through explanation, 
demonstration, and test. 

15. Consult - Serve as a source of technical knowledge and provide 
such knowledge as well as related ideas to define, clarify, enlarge 
upon, or sharpen procedures, capabilities, or product 
specifications; act as a subject matter expert. 

16. Exercise Leadership - Determine or interpret work procedure 
for a group of workers; maintain harmonious relations; evaluate 
performance and promote efficiency and other organizational 
values; make decisions on procedural and technical levels. 

17. Negotiate - Bargain and discuss with customers or colleagues as 
a representative of one side of a transaction for advantages in 
resources or contractual obligations, giving and taking within the 
limits provided by authority or within the framework of the 
perceived requirements and integrity of a project. 

18. Mentor - Advise, counsel, guide individuals according to legal, 
organizational, or other professional principles with regard to 
implications of analyses or diagnoses made of problems, courses 
of action open to deal with them, and merits of one strategy over 
another. 

^ot UM N««U. Mor* C m l i i 
critic*! erH ioal 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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Please estimate what percentage of your time that is devoted to 
system development work was spent on each of the following 
groups of activities, (Percentages should add to 100# vertically.) 

172. Analysis activities (current assessment, info, planning, 
requirements determination, system design, etc.) 

374. Programming activities (program design, program coding, 
code walk-thrus, program testing, etc.1 

5./6. Other system development activities (project management 
meetings, administrative work, system testing, etc.) 

Time spent 
in the last 
week 

% 

Time spent 
in the last 
3 months 

% 

, % % 

To what extent does your work in software development involve each task? 
1 2 3 4 5 6 7 

NOXM of To a very To a l i t t le To some To a g rea t To a very All of 
my tin* li t t le exea t e x t e n t ex ten t ex ten t great extent my t ime 

7. Perforin current assessment of system 
8. Perform information planning 
9. Perform system requirements determination 
10. Perform system design 
11. Perform program design 
12. Perform program coding 
13. Perform program testing 
14. Perform system testing 

Soot Some All 

1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 

Please answer the following questions using this scale: 
1 2 3 4 5 6 7 

Almoet Very Less than Moderately More than Very Almoet 
never seldom moderately moderately often always 

15. To what extent are the systems development tasks you perform 
about the same from day to day? 

16. To what extent is there a clearly known methodology for doing 
your systems development work? 

17. To what extent can you actually rely on this methodology to do 
your systems development work? 

18. To what extent does your systems development work provide 
opportunities to use your related skills and abilities? 

AJjKMt M o d e r a t e ^ Almost 

orwrr ahraj* 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

Please answer the following questions using this scale: 
1 2 3 4 5 6 7 

Very Somewhat Lees than Moderate More than Somewhat Very 
lo* low moderate moderate high high 

19. How would you rate the overall level of challenge in the system 
development work you do? 

20. How would you rate the overall level of complexity of the system 
development work you do? 

Wry Mod* rat* V«iy 

lew hiffa 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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The JDS portion of the questionnaire was developed as part of a Yale University study of jobs 
and how people react to them. The JDS helps to determine how jobs can be better designed, 
by obtaining information about how people react to different kinds of jobs. 

On the following pages you will find several different kinds of questions about your job. 
Specific instructions are given at the start of each section. Please read them carefully. It 
should take no more than 25 minutes to complete the JDS portion of the questionnaire. 
Please move through it quickly. 

The questions are designed to obtain your perceptions of your job and your reactions to it. 

There are no trick questions. Your individual answers will be kept completely confidential. 
Please answer each item as honestly and frankly as possible. 

SECTION ONE 

This part of the questionnaire asks you to describe your job, as objectively as you can. 

Please do not use this part of the questionnaire to show how much you like or dislike your 
job. Questions about that will come later. Instead, try to make your descriptions as 
accurate and as objective as you possibly can. 

A sample question is given below. 

A. To what extent does your job require you to work with mechanical equipment? 

1 2 3 4 5 (6) 7 
Very little; the job requires Moderately Very much; the job requires 
almost no contact with almost constant work with 
mechanical equipment of mechanical equipment 
any kind. 

You are to circle the number which is the most accurate description of your job. 

If, for example, your job requires you to work with mechanical equipment a good deal of the 
time - but also requires some paperwork -- you might circle the number six, as was done in 
the example above* 

Please begin now. 

1. To what extent does your job require you to work closely with other people ^either as "clients," 
or people in related jobs in your own organization)? 

1 2 3 4 5 6 7 
Very little; dealing with other Moderately; some dealing Very sxach; dealing with 
people is not at all necessary with others is necessary. other people is an absolutely 
in doing the job. esseonal and crucial part of 

doing the job. 
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2. How much autonomy is there in your job? That is, to what extent does your job permit you to 

decide on you own how to go about doing the work? 

1 2 3 4 5 6 7 
Very little; the job give, me Moderate autonomy; many Very much; the job give, me 
almost no pergonal "say" thing* are standardized and Jmo.tcomplrtere.pon-
about how and when the not under my control, but I sibility for deciding how and 
work is done. CATI make some decisions when the work is done. 

about the work. 

3. To what extent does your job involve doing a "whole" and identifiable piece of work? That is, is 
the job a complete piece of work that has an obvious beginning and end? Or is it only a small 
part of the overall piece of work, which is finished by other people or by automatic machines? 

1 2 3 4 5 6 7 
My job is only a tiny part of My job is a moderate-sized My job involves doing the 
the overall piece of work; the 'chunk' of the overall piece of whole piece of work, from 
result* of my activities cannot work; my own contribution start to finish; the results of 
be seen in the final product can be seen in the final my activities are easily seen 

outcome- in the final product or 
service. 

or service. 

4. How much variety is there in your job? That is, to what extent does the job require you to do 
many different things at work, using a variety of your skills and talents? 

1 2 3 4 5 6 7 
Very little; the job require. Moderate variety. Very much; the job require, 
me to do the same routine to do many different 
thing, over and over again. "»">« * number of 

different skills and talents, 

5. In general, how significant or important is your job? That is, are the results of your work 
likely to significantly affect the lives or well-being of other people? 

1 2 3 4 5 6 7 
Not very significant; the Moderately significant. Highly significant; the 
outcomes of my work are not outcomes of my work can 
likely to have important aff** <*h«r people in very 
effects on other people. important ways. 

6. To what extent do managers or co-workers let you know how well you are doing on your job? 

1 2 3 4 5 6 7 
Very, little; people almost Moderately; sometimes people Very much; managers or co-
never let me know how well I may give me "feedback"; other workers provide me with 
am doing. times they may not. almoet constant 'feedback" 

about how well I am doing. 

7. To what extent does doing the job itself provide you with information about your work 
performance? That is, does the actual work itself provide clues about how well you are doing -
aside from any "feedback" co-workers or supervisors may provide? 

1 2 3 4 5 6 7 
Very Hfctk; the job itself is set Moderately; sometimes doing Vmj much; the job * set up 
up to I could work for-ever the job provides "feedback* to so that I get almoet constant 
without finding out how well me; sometimes it does not. "feedback" as I work about 
I am doing. bow well I am doing. 
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SECTION TWO 
Listed below are a number of statements which could be used to describe a job. 

You are to indicate whether each statement is an accurate or an inaccurate description of 
your job. 

Once again, please try to be as objective as you can in deciding how accurately each 
statement describes your job « regardless of whether you like or dislike your job. 

Write a number in the blank beside each statement, based on the following scale: 

How accurate is the statement in describing your job? 

1 2 3 4 5 6 7 
Very Mostly Slightly Uncertain Slightly Mostly Very 

Inaccurate Inaccurate Inaccurate Accurate Accurate Accurate 

1. The job requires me to use a number of complex or high-level skills. 

2. The job requires a lot of cooperative work with other people. 

3. The job is arranged so that I do not have the chance to do an entire piece of work from 
beginning to end. 

4. Just doing the work required by the job provides many chances for me to figure out 
how well I am doing. 

5. The job is quite simple and repetitive. 

6. The job can be done adequately by a person working alone ~ without talking or 
checking with other people. 

7. The supervisors and co-workers on this job almost never give me any "feedback" about 
how well I am doing in my work. 

8. This job is one where a lot of other people can be affected by how well the work gets 
done. 

9. The job denies me any chance to use my personal initiative or judgment in carrying out 
the work. 

10. Supervisors often let me know how well they think I am performing the job. 

11. The job provides me the chance to completely finish the pieces of work I begin. 

12. The job itself provides very few clues about whether or not I am performing well. 

13. The job gives me considerable opportunity for independence and freedom in how I do 
the work. 

14. The job itself is not very significant or important in the broader scheme of things. 
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SECTION THREE 

Now please indicate how you personally feel about your job. 

Each of the following statements below is something that a person might say about his or 
her job. You are to indicate your own personal feelings about your job by marking how 
much you agree with each of the statements. 

Write a number in the blank for each statement based on this scale: 

How much do you agree with the statement? 

1 2 3 4 5 6 7 
Disagree Disagree Disagree Neutral Agree Agree Agree 
Strongly Slightly Slightly Strongly 

1. It's hard, on this job, for me to care very much about whether or not the work gets 

done right. 

2. My opinion of myself goes Up when I do this job well. 

3. Generally speaking, I am veiy satisfied with this job. 

4. Most of the things I have to do on this job seem useless or trivial. 

5. I usually know whether or not my work is satisfactoiy on this job. 

6. I feel a great sense of personal satisfaction when I do this job well. 

7. The work I do on this job is very meaningful to me. 

8. I feel a very high degree of personal responsibility for the work I do on this job. 

9. I frequently think of quitting this job. 

10. I feel bad and unhappy when I discover that I have performed poorly on this job. 

11. I often have trouble figuring out whether I'm doing well or poorly on this job. 

12. I feel I should personally take credit or blame for the results of my work on this job. 

13. I am generally satisfied with the kind of work I do in this job. 

14. My own feelings generally are not affected much one way or the other by how well I do 
on this job. 

15. Whether or not this job gets done right is clearly my responsibility. 
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SECTION FOUR 

Now please indicate how satisfied you are with each aspect of your job listed below. Once 
again, write the appropriate number in the blank beside each statement. 

How satisfied are you with this aspect of your job** 

1 2 3 4 5 6 7 
Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extremely 

Dissatisfied Dissatisfied Satisfied Satisfied 

1. The 

2. The 

3. The 

4. The 

5. The 

6. The 

7. The 

8. The 

9. The 

10. The 

11. How secure things look for me in the future in this organization. 

12. The chance to help other people while at work. 

13. The amount of challenge in my job. 

14. The overall quality of the supervision I receive in my work. 
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SECTION FIVE 

Now please think of the other people in your organization who hold the same job you do. If 
no one has exactly the same job as you, think of the job which is most similar to yours. 

Please think about how accurately each of the statements describes the feelings of those 
people about the job. 

It is quite all right if your answers here are different from when you described your own 
reactions to the job. Often different people feel quite differently about the same job. 

Once again, write a number in the blank for each statement based on this scale: 

How much do you agree with the statement? 

1 2 3 4 5 6 7 
Disagree Disagree Disagree Neutral Agree Agree Agree 
Strongly Slightly Slightly Strongly 

1. Most people on this job feel a great sense of personal satisfaction when they do the job 
well. 

2. Most people on this job 

3. Most people on this job 

4. Moet people on this job 

5. Most people on this job 
work. 

6. Moet people on this job 

7. Most people on this job 
own responsibility. 

8. People on this job often 

9. Most people on this job feel bad or unhappy when they find that they have performed 
the work poorly, 

10. Most people on this job have trouble figuring out whether they are doing a good or a 
bad job. 
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SECTION SIX 

Listed below are a number of characteristics which could be present on any job. People 
differ about how much they would like to have each one present in their own jobs. We are 
interested in learning how much you personally would like to have each one present in 
your job. 

Using the scale below, please indicate the degree to which you would like to have each 
characteristic present in your job. 

NOTE: The numbers on this scale are different from those used in previous scales. 

4 5 
Would like 
having this only 
a moderate 
amount (or less). 

Would like 
having this 
very much. 

10 
Would like 
having this 
extremely 
much. 

1. High respect and fair treatment from my supervisor. 

2. Stimulating and challenging work. 

8. Chances to exercise independent thought and action in my job. 

4. Great job security. 

5. Very friendly co-workers. 

6. Opportunities to learn new things from my work. 

7. High salary and good fringe benefits. 

8. Opportunities to be creative and imaginative in my work. 

9. Quick promotions. 

10. Opportunities for personal growth and development in my job. 

11. A sense of worthwhile accomplishment in my work. 
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SECTION SEVEN 
People differ in the kinds of jobs they would most like to hold. The questions in this 
section give you a chance to say just what it is about a job that is most important to 
you. 

For each question, two different kinds of jobs are briefly described. You are to 
indicate which of the jobs you personally would prefer - if you had to make a choice 
between them. 

In answering each question, assume that everything else about the two jobs is the 
same. Pay attention only to the characteristics actually listed. 

Two examples are given below. 

J O B A 
A job requiring work with mechani-
cal equipment most of the day. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

(3) 
Neutral 

JOB B 
A job requiring work with other people 
most of the day. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

If you like working with people and working with equipment equally well, you would circle 
the number 3, as has been done in the example. 

Here is another example. This one asks for a harder choice - between two jobs which both 
have some undesirable features. 

J O B A 
A job requiring you to expose your-
self to considerable physical danger. 

1 (2) 
Strongly Slightly 
Prefer A Prefer A 

3 
Neutral 

JOB B 
A job located 200 miles from your 
home and family. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

If you would slightly prefer risking physical danger to working far from your home, you 
would circle number 2, as has been done in the example. 

Circle the number that most closely indicates your preference. 
Please ask for assistance if you do not understand exactly how to do these questions. 

J O B A 

1. A job where the pay is very good. 

Strongly 
Prefer A 

2 
Slightly 
Prefer A 

3 
Neutral 

JOB B 

A job where there is considerable 
opportunity to be creative innovative. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

2. A job where you are often required to 
make important decisions. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

A job with many pleasant people to 
work with. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 
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JOB A 

3. A job in which greater responsibility 
is given to those who do the best 
work. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

4. A job in an organization which is in 
financial trouble - and might have to 
close down within the year. 

Strongly 
Prefer A 

5. A very routine job. 

Strongly 
Prefer A 

6. 

7. 

8. 

9. 

2 
Slightly 
Prefer A 

2 
Slightly 
Prefer A 

A job with a supervisor veiy critical 
of you and your work in front of 
other people. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

A job with a supervisor who respects 
you and treats you fairly. 

Strongly 
Prefer A 

2 
Slightly 
Prefer A 

A job where there is a real chance 
you could be laid off. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

A job in which there is a real chance 
for you to develop new skills and 
advance in the organization. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

J O B B 

A job in which greater responsibility is 
given to loyal employees who have the 
most seniority. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job in which you are not allowed to 
have any say whatever in how your 
work is scheduled, or in the 
procedures to be used in carrying it 
out. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job where your co-workers are not 
very friendly. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job which prevents you from using a 
number of skills that you worked hard 
to develop. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job which provides constant 
opportunities for you to learn new and 
interesting things. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job with very little chance to do 
challenging work. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job which provides lots of vacation 
time and an excellent fringe benefit 
package, 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 
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JOB A JOB B 

10. A job with little freedom and A job where the working conditions 
independence to do your work in the are poor. 
way you think best. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

11. A job with very satisfying teamwork. A job which allows you to use your 
skills and abilities to the fullest 
extent. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

12. A job which offers little or no A job which requires you to be 
challenge. completely isolated from co-workers. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

SOFTWARE DEVELOPMENT TECHNOLOGY 

How satisfied are you with the software development technology you currently use in 
your immediate area of EDS? Please rate your satisfaction level only with respect to 
your work in developing software systems. 

1 2 3 4 5 6 7 
Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extremely 

Dissatisfied Dissatisfied Satisfied Satisfied 

1. How satisfied are you with the software development tools you 
use? Examples include compilers, editors, debuggers, 
MicroFocus, ENCASE, EEF, and so on. 

2. How satisfied are you with the software development 
operating environment you use? Examples include CMS, 
ISPF, Unix, OS/2, Windows, CICS, TSO, and so on. 

3. How satisfied are you with the software development 
methodology you use? 

4. How satisfied are you with the effect that software 
development tools and methodology have on your 
productivity? 

5. How satisfied are you with the effect that software 
development tools and methodology have on the quality of 
your work? 

0. How satisfied are you with how well you have mastered the 
software development tools and methodology you use? 

Ext r eme N*utr*J Extrtnwiy 
DiMaikfrd Satisfied 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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1. How long have you been with EDS? 

years months 

2. What is your current job code? (circle one) 

[ i ] Resident/Associate S.E. [ 4 ] Senior S.E. 
[ 2 ] Systems Engineer [ s ] Consultant S.E. 
[ 3 ] Advanced S.E. [ s ] Fellow 

3. How much tota l experience do you have in systems development? 

years months 

4. How many major system development projects (more than one month duration) in which you 
have participated as an S.E.? (ICASE refers to Integrated CASE and addresses the full 
system development life cycle.) 

Using Non-ICASE technology (Cobol, Assembler, C, etc.) 

Using the ICASE product EEF 
Using other automated development technology 

(INCASE, Pacbase, Powerbuilder, VPE's, etc.) 

5. How much to ta l experience, if any, do you have in using ICASE technology on system 
development projects? 

years months 

6. What types of training, if any, have you completed? (check all that apply) 

[ ] none [ ] IEF [ ] Pacbase [ ] Visual Programming 
[ ] SED - ICASE [ ] INCASE [ ] Powerbuilder Environments 
[ ] Other (specify below) 

7. In what major system development projects (of more than one month duration) have you 
participated during the last year, beginning with the most recent? 

8. What academic level have you achieved? (circle one) 

[ i ] some college 
[ a ] bachelor's degree 
[ 3 ] some graduate hours 
[ 4 ] masters degree 
[ 5 ] additional graduate hours 

9. What is your age group? (circle one 

[ i ] under 25 [ a ] 46 
[ a ] 26 - 30 [ 7 ] 51 
[ a ] 3 1 - 3 5 [ i ] 56 
[ 4 ] 3 6 - 4 0 [ 9 ] 61 

50 
55 
60 
65 

[5 ] 4 1 - 4 5 [ 1 0 ] over 60 

Thank you again for your 
cooperation! 

Please seal the questionnaire into 
the 9x12 envelope and return 
promptly to: 

Ms. Kim Troboy 
c/o 
Campus Relations Rep. 
Mail Stop xx-xx-xx 
5400 Legacy Drive 
Piano, Texas 75024 



FINAL FORM OF QUESTIONNAIRE 
and 

SAMPLE PARTICIPANT PACKET MATERIALS 
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MEMORANDUM 

To: 

From: 

Subject: 

Date: 

Participant Name 
EDS 

Kim Troboy, Principal Researcher 
University of North Texas 

EDS Rep. Name, Campus Relations Representative 
EDS 

Participation in research project 

(date) 

EDS is participating with ther University of North Texas in a study examining 
differences perceived by IS professionals in the systems development job environment due to 
the use of different software development technologies. You have been identified from the 
Systems Engineering Job Family as someone with the specific background and experience 
needed in this research project. We would appreciate your cooperation in completing a 
questionnaire that will be mailed to you within a few days. 

Your participation should be completely voluntary and your responses will be kept 
strictly confidential. The questionnaire will be accompanied with a detailed explanation of 
the study and the terms of your requested participation. If you have any questions, feel free 
to contact me by phone at (xxx) xxx-xxxx (home), (xxx) xxx-xxxx (BCIS Dept. at UNT), or by 
Internet at Troboy@xxxxx.xxx.edu. You may contact the [EDS Rep. Name] at [(xxx) xxx-
xxxx (EDS). 

Thanks you for your assistance. 

mailto:Troboy@xxxxx.xxx.edu


277 

MEMORANDUM 

To: Participant name 
EDS 

From: Kim Troboy 

University of North Texas 

Subject: Participation in research project 

Date: (date) 

The attached questionnaire is part of a research project in which EDS is 
participating with the University of North Texas. The study examines differences perceived 
by IS professionals in the systems development job environment due to the use of different 
software development technologies. You have been identified from the Systems Engineering 
Job Family as someone with the specific background and experience needed in this project. 
I would appreciate your cooperation in completing the questionnaire and returning it to me 
at the address listed below. 

Your responses will be kept strictly confidential. EDS will receive only a summary of 
the results. The attached research participation agreement form explains the study and the 
conditions of your participation. Please sign and mail this form separately from the 
questionnaire in the enclosed, addressed business envelope to me in care of [EDS Rep. 
Name] through the EDS mail system. Sending the form separately will preserve the 
confidentiality of your responses. If you would like a summary of the results or you would 
be willing to participate in an interview as part of the study, please indicate this at the 
bottom of the participation agreement form. You may also fax the form to the number 
listed below. 

The questionnaire will take about an hour to complete. Your candid perceptions and 
insight will help to identify how the type of technology utilized affects different aspects of 
systems development work. Please answer all of the questions and return the 
questionnaire, preferably within one week of receipt. 

Seal and return the completed questionnaire in the larger enclosed envelope to me 
also in care of [campus representative name] through the EDS mail system. If you have any 
questions, feel free to contact me, Dr. Michael Vanecek, or [campus representative name] at 
the numbers listed below. 

Thanks again for your assistance. 

Mailing address; 
Kim Troboy 
c/o [EDS Rep. Name] 
Campus Relations 
EDS, Mail Stop xxxxxxx 
Piano, Texas 75024 

Phone numbers: 
Kim Troboy 
[EDS Rep. Name] 
Dr. Vanecek 
BCIS Dept., UNT 
BCIS Dept. FAX 

(xxx) xxx-xxxx (home) 
(xxx) xxx-xxxx (EDS) 
(xxx) xxx-xxxx (office) 
(xxx) xxx-xxxx 
(xxx) xxx-xxxx 
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Research Participation Agreement Form 

I, (print name) agree to participate in a study 
of information systems professionals at EDS. This study is being conducted by the 
University of North Texas (UNT). The purpose of the study is to investigate possible 
differences in systems development work based on the type of technology utilized. The 
results of the study will be used to improve training and management efforts in the 
implementation of systems development technology. 

I understand that my individual responses will be confidential and will not be 
disclosed to anyone other than the principal researcher. I understand that only summarized 
information will be released to EDS or other interested parties. Under this condition, I 
agree that any information obtained from this research may be used in any way thought 
best for publication or education. 

As a participant, I understand that my involvement in this research project is 
voluntary and that I may withdraw at any time. Withdrawal or refusal to participate will 
result in no penalties or loss of benefits to which I am otherwise entitled. I understand that 
there is no personal risk or discomfort directly involved with this research. 

I understand that I will spend about an hour responding to a questionnaire about the 
requirements and characteristics of systems development work and about my personal 
experiences with this work. To assist in the analysis of the responses, I agree to answer 
demographic questions about my age, education, length of time with EDS, and type of 
system development experience. I may also (as indicated below) choose to participate in an 
in-depth interview. 

If I have any questions or problems that arise in connection with my participation in 
this study, I may contact Ms. Kim Troboy, principle researcher, at (xxx) xxx-xxxx or (xxx) 
xxx-xxxx, [EDS Rep. Name], EDS campus relations, at (xxx) xxx-xxxx, or Dr. Michael 
Vanecek, project supervisor, at (xxx) xxx-xxxx. 

Signature of Participant Date 

I would like a summary of the results: [ ] Yes [ ] No 
Please send this summary to the following address: 

I am willing to participate in a telephone and/or in-person interview on the same topics 
covered in the questionnaire: [ ] Yes [ ] No 

I may be contacted at the following phone number or at the address listed above. 
Phone: 

This project has been reviewed by University of North Texas Committee for the Protection 
of Human Subjects (phone (817) 565-3946). 
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HOW CRITICAL ARE THESE SKILLS IN YOUR WORK? 

This questionnaire should take about an hour to complete. It's important that no question 
be left blank. Please set aside some time when you do not expect to be interrupted and can 
answer all of the questions at one sitting. If you have any questions, please contact Kim 
Troboy at (xxx) xxx-xxxx, (xxx) xxx-xxxx, or TroboyK@cobaf.unt.edu. 

Please circle a number to indicate how critical the use of each skill is to the success of a 
typical systems development project, relative to other skills. If, in your opinion, the skill is 
never used in systems development work, circle T . If this skill is not very important to 
project success, circle "2". If this skill is less critical than some other skills, circle "3". If this 
skill is neither more nor less critical than other skills, circle "4". If this skill is more critical 
than some other skills, circle "5". If this skill is very important, circle "6". If a typical 
systems development project would fail if this skill is not adequately used, circle a nT. A 
sample question is presented below. Use the following scale. 

1 (2) 3 4 5 6 7 
Skill Li Much lees htm Neutral Mor« Much, more Skill la 

not used critical than critical than critical than critical than crucial 
other other aldlLi other skill• other skUI* 

Equipment Operation - Start, stop, and monitor the functioning of equipment 
(printers, copiers, etc.) that are preprogrammed to perform their basic functions. 

If you think that operating equipment is much less critical to the success of a typical 
systems development project than the other skills, circle *2*. 

Thank you for cooperation! 

1. Compare - Select, sort, or arrange data, people, or things, 
judging whether their readily observable functional, structural, or 
compositional characteristics are similar to or different from 
prescribed standards. 

2. Transcribe - Re-use or copy data, code, models, specifications, or 
designs from one form to another. 

3. Assemble - Gather, collate, or classify information about data, 
people, or things, following a schema or system, not by rote but 
by giving thought as to how to categorize. 

4. Figure - Perform arithmetic operations about a process or 
project and make reports or carry out a prescribed action in 
relation to them; interpret mathematical data from specifications 
or diagrams; make estimates. 

5. Analyze - Examine and evaluate data, processes, or systems and 
present alternatives actions; problem solve. 

6. Coordinate - Decide time, place, and sequence of operations of a 
process, system, or project; decide the need for revisions of 
process or schedule on the basis of analysis of data and review of 
pertinent objectives and requirements. 

7. Innovate - Adapt existing designs, procedures, or methods to 
meet unique specifications, unusual conditions, or specific 
standards; involves creative thinking and novel approaches. 

N#4 L+m N«ni More Cneiai 
oritioal 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 0 7 

mailto:TroboyK@cobaf.unt.edu
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HOW CRITICAL ARE THESE SKILLS IN YOUR WORK? 
1 2 3 4 5 6 7 

Skill In 
not u*»d 

Much lew 
critical than 

other aMils 

Lea* Neutral More 
critical than critic*! than 
other other tkllla 

Much more 
critical than 
oth«r ftkUl* 

Skill U 
crucial 

9. 

Synthesize - Integrate the results of analysis of data or 
situations in order to discover facts, devise new approaches, or 
develop new concepts, as in business process or data modeling, 
program design, workflow scheduling, etc. 

Follow Specifications - Attend to the work assignment or 
instructions; no immediate response or verbal exchange is 
required unless clarification of instruction is needed. 

10. Communicate - Talk to, converse with, or signal people to 
convey or obtain information, or to clarify and work out details of 
an assignment. 

11. Act as a Liaison - Serve as a central source to external public or 
internal personnel of system infortfiation; crucial in directing 
people to areas of concern, making it possible for the organization 
to function. 

12. Persuade - Influence others in favor of a product, service, or 
point of view by talks or demonstrations; sell. 

13. Coach - To train intensively by instruction, demonstration, and 
repeated practice and within a limited scope, often one-on-one. 

14. Instruct - Teach subject matter to others through explanation, 
demonstration, and test. 

15. Consult - Serve as a source of technical knowledge and provide 
such knowledge as well as related ideas to define, clarify, enlarge 
upon, or sharpen procedures, capabilities, or product 
specifications; act as a subject matter expert. 

16. Exercise Leadership - Determine or interpret work procedure 
for a group of workers; maintain harmonious relations; evaluate 
performance and promote efficiency and other oi*ganizationai 
values; make decisions on procedural and technical levels. 

17. Negotiate - Bargain and discuss with customers or colleagues as 
a representative of one side of a transaction for advantages in 
resources or contractual obligations, giving and taking within the 
limits provided by authority or within the framework of the 
perceived requirements and integrity of a project. 

18. Mentor - Advise, counsel, guide individuals according to legal, 
organizational, or other professional principles with regard to 
implications of analyses or diagnoses made of problems, courses 
of action open to deal with them, and merits of one strategy over 
another. 

Net L M NML Mor* Oaolai 
ajMd critical orltkml 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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Please estimate what percentage of your time that is devoted to 
system development work was spent on each of the following 
groups of activities. (Percentages should add to 100% vertically,) 

Time spent 
in the last 
week 

Time spent 
in the last 
3 months 

172. Analysis activities (current assessment, info, planning, % % 
requirements determination, system design, etc.) 

3./4. Programming activities (program designt program coding, % % 
code walk-thrus, program testing, etc.) 

5./6. Other system development activities (project management ===== $ = = * 
meetings, administrative work, system testing, etc.) 100 % 100 % 

To what extent does your work in software development involve each task? 
1 2 3 4 5 6 7 

None of To a very To a little To some To a great To a wry All of 
my time little exent extent extent extant great extent my ttme 

No at Som* AJJ 

7. Perform current assessment of system 1 2 3 4 5 6 7 
8. Perform information planning 1 2 3 4 5 6 7 
9. Perform system requirements determination 1 2 3 4 5 6 7 

10. Perform system design 1 2 3 4 5 6 7 
11. Perform program design 1 2 3 4 5 6 7 
12. Perform program coding 1 2 3 4 5 6 7 
13. Perform program testing 1 2 3 4 5 6 7 
14. Perform system testing 1 2 3 4 5 6 7 

Please answer the following questions using this scale; 
1 2 3 4 5 6 7 

Almost Very Leaa than Moderately More than Very Almost 
never seldom moderately moderateiy often always 

15. To what extent are the systems development tasks you perform 
about the same from day to day? 

16. To what extent is there a clearly known methodology for doing 
your systems development work? 

17. To what extent can you actually rely on this methodology to do 
your systems development work? 

18. To what extent does your systems development work provide 
opportunities to use your related skills and abilities? 

Aiatcwt ModenUljr Alncat 
nrwr ahnjm 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

Please answer the following questions using this scale: 
1 2 3 4 5 6 7 

Very Somewhat Lesa than Moderate More than Somewhat Very 
low low moderate moderate high high 

19. How would you rate the overall level of challenge in the system 
development work you do? 

20. How would you rate the overall level of complexity of the system 
development work you do? 

V*ry Moderate V«y 
low high 
1 2 3 4 5 0 7 

1 2 3 4 5 6 7 
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The JDS portion of the questionnaire was developed as part of a Yale University study of jobs 
and how people react to them. The JDS helps to determine how jobs can be better designed, 
by obtaining information about how people react to different kinds of jobs. 

On the following pages you will find several different kinds of questions about your job. 
Specific instructions are given at the start of each section. Please read them carefully. It 
should take no more than 25 minutes to complete the JDS portion of the questionnaire. 
Please move through it quickly. 

The questions are designed to obtain your perceptions of your job and your reactions to it. 

There are no trick questions. Your individual answers will be kept completely confidential. 
Please answer each item as honestly and frankly as possible. 

SECTION ONE 

This part of the questionnaire asks you to describe your job, as objectively as you can. 

Please do not use this part of the questionnaire to show how much you like or dislike your 
job. Questions about that will come later. Instead, try to make your descriptions as 
accurate and as objective as you possibly can. 

A sample question is given below. 

A. To what extent does your job require you to work with mechanical equipment? 

1 2 3 4 5 (6) 7 
Very little; the job require® Moderately Very much; the job requires 
almost no contact with almost constant work with 
mechanical equipment of mechanical equipment, 
any kind. 

You are to circle the number which is the most accurate description of your job. 

If, for example, your job requires you to work with mechanical equipment a good deal of the 
time - but also requires some paperwork - you might circle the number six, as was done in 
the example above. 

Please begin now. 

1. To what extent does your job require you to work closely with other people (either as "clients," 
or people in related jobs in your own organization)? 

1 2 3 4 5 6 7 
Very little; dealing with other Moderately; some dealing Very much; dealing with 
people is not at all necessary with others is necessary. other people is an absolutely 
in doing the job. wsential and crucial part of 

doing the job. 
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2. How much autonomy is there in your job? That is, to what extent does your job permit you to 
decide on you own how to go about doing the work? 

1 2 3 4 5 6 7 
Very little; the job gives me Moderate autonomy; many Very much; the job gives me 
almost no personal "say" things are standardized and almost complete respon-
about how and when the not under my control, but I sibility for deciding how and 
work is done. can make some decisions when the work is done. 

about the work. 

3. To what extent does your job involve doing a "whole* and identifiable piece of work? That is, is 
the job a complete piece of work that has an obvious beginning and end? Or is it only a small 
part of the overall piece of work, which is finished by other people or by automatic machines? 

1 2 3 4 5 6 7 
My job is only a tiny part of My job is a moderate-sized My job involves doing the 
the overall piece of work; the "chunk* of the overall piece of whole piece of work, from 
results of my activities cannot work; my own contribution start to finish; the results of 
be seen in the final product can be seen in the final my activities are easily seen 
or service. outcome. in the final product or 

service. 

4. How much variety is there in your job? That is, to what extent does the job require you to do 
many different things at work, using a variety of your skills and talents? 

1 2 3 4 5 0 7 
Very little; the job requires Moderate variety. Very much; the job requires 
me to do the same routine me to do many different 
tilings over and over again. things, using a number of 

different skills and talents. 

5. In general, how significant or important is your job? That is, are the results of your work 
likely to significantly affect the lives or well-being of other people? 

1 2 3 4 5 6 7 
Not very significant; the Moderately significant. Highly significant; the 
outcomes of my work are not outcomes of my work can 
likely to have important affect other people in very 
effects on other people. important ways. 

6. To what extent do managers or co-workers let you know how well you are doing on your job? 

1 2 3 4 5 6 7 
Very, little; people almost Moderately; sometimes people Very much; managers or co-
never let me know how well I may give me "feedback"; other workers provide me with 
am doing. times they may not. almost constant "feedback" 

about how well I am doing. 

7. To what extent does doing the job itself provide you with information about your work 
performance? That is, does the actual work itself provide clues about how well you are doing -
aside from any "feedback* co-workers or supervisors may provide? 

1 2 3 4 5 6 7 
Very little; the job itself is set Moderately; sometimes doing Very much; the job is set up 
up so I could work for-ever the job provides "feedback* to so I get almost 
without finding out how well me; sometimes it does not. "feedback" as I work about 
I am doing. how well I am doing. 
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SECTION TWO 
Listed below are a number of statements which could be used to describe a job. 

You are to indicate whether each statement is an accurate or an inaccurate descnpt.on of 

your job. 
Once again, please try to be as objective as you can in deciding how accurately each 
statement describes your job - regardless of whether you like or dislike your job. 

Write a number in the blank beside each statement, based on the following scale: 

How accurate is the statement in describing your job? 
2 3 4 5 6 7 

Very Mostly Slightly Uncertain Slightly Mostly V e r y 

t *• a Accurate Accurate Accurate 
Inaccurate Inaccurate Inaccurate 

I The job requires me to use a number of complex or high-level skills. 

2. The job requires a lot of cooperative work with other people. 

g The job is arranged so that I do not have the chance to do an entire piece of work from 

beginning to end. 

4. Just doing the work required by the job provides many chances for me to figure out 

how well I am doing. 

5. The job is quite simple and repetitive. 

6. The job can be done adequately by a person working alone -- without talking or 
checking with other people. 

7 . The supervisors and co-workers on this job almost never give me any 'feedback" about 
how well I am doing in my work. 

g. This job is one where a lot of other people can be affected by how well the work gets 

done. 

9. The job denies me any chance to use my personal initiative or judgment in carrying out 

the work. 

10. Supervisors often let me know how well they think I am performing the job. 

H . The job provides me the chance to completely finish the pieces of work I begin. 

12. The job itself provides veiy few clues about whether or not I am performing well. 

13. The job gives me considerable opportunity for independence and freedom in how I do 

the work. 

14, The job itself is not very significant or important in the broader scheme of things. 
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SECTION THREE 

Now please indicate how you personally feel about your job. 

Each of the following statements below is something that a person might say about his or 
her job. You are to indicate your own personal feelings about your job by marking how 
much you agree with each of the statements. 

Write a number in the blank for each statement based on this scale: 

How much do you agree with the statement? 

1 2 3 4 5 6 7 
Disagree Disagree Disagree Neutral Agree Agree Agree 
Strongly Slightly Slightly Strongly 

1. It's hard, on this job, for me to care very much about whether or not the work gets 
done right. 

2. My opinion of myself goes up when I do this job well. 

3. Generally speaking, I am very satisfied with this job. 

4. Most of the things I have to do on this job seem useless or trivial. 

5. I usually know whether or not my work is satisfactory on this job. 

6. I feel a great sense of personal satisfaction when I do this job well. 

7. The work I do on this job is very meaningful to me. 

8. I feel a very high degree of personal responsibility for the work I do on this job. 

9. I frequently think of quitting this job. 

10. I feel bad and unhappy when I discover that I have performed poorly on this job. 

11. I often have trouble figuring out whether I'm doing well or poorly on this job. 

12. I feel I should personally take credit or blame for the results of my work on this job. 

13. I am generally satisfied with the kind of work I do in this job, 

14. My own feelings generally are not affected much one way or the other by how well I do 
on this job. 

15. Whether or not this job gets done right is clearly my responsibility. 
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SECTION FOUR 

Now please indicate how satisfied you are with each aspect of your job listed below. Once 
again, write the appropriate number in the blank beside each statement. 

How satisfied are you with this aspect of your job? 

1 2 3 4 5 6 7 
Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extremely 

Dissatisfied Dissatisfied Satisfied Satisfied 

1. The amount of job security I have. 

2. The amount of pay and fringe benefits I receive. 

3. The amount of personal growth and development I get in doing my job. 

4. The people I talk to and work with on my job. 

5. The degree of respect and fair play I receive from my boss. 

6. The feeling of worthwhile accomplishment I get from doing my job. 

7. The chance to get to know other people while on the job. 

8. The amount of support and guidance I receive from my supervisor. 

9. The degree to which I am fairly paid for what I contribute to this organization. 

10. The amount of independent thought and action I can exercise in my job. 

11. How secure thingB look for me in the future in this organization. 

12. The chance to help other people while at work. 

13. The amount of challenge in my job. 

14. The overall quality of the supervision I receive in my work. 
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SECTION FIVE 

Now please think of the other people in your organization who hold the same job you do. If 
no one has exactly the same job as you, think of the job which is most similar to youra. 

Please think about how accurately each of the statements describes the feelings of those 
people about the job. 

It is quite all right if your answers here are different from when you described your own 
reactions to the job. Often different people feel quite differently about the same job. 

Once again, write a number in the blank for each statement based on this scale: 

How much do you agree with the statement? 

1 2 3 4 5 6 7 
Disagree Disagree Disagree Neutral Agree Agree Agree 
Strongly Slightly Slightly Strongly 

1. Most people on this job feel a great sense of personal satisfaction when they do the job 
well. 

2. Most people on this job 

3. Most people on this job 

4. Most people on this job 

5. Most people on this job 
work. 

6. Most people on this job find the work very meaningful. 

7. Most people on this job feel that whether or not the job gets done right is clearly their 
own responsibility. 

8. People on this job often think of quitting. 

9. Most people on this job feel bad or unhappy when they find that they have performed 
the work poorly. 

10. Most people on this job have trouble figuring out whether they are doing a good or a 
bad job. 
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SECTION SIX 

Listed below are a number of characteristics which couid be present on any job. People 
differ about how much they would like to have each one present in their own jobs. We are 
interested in learning how much you personally would like to have each one present in 
your job. 

Using the scale below, please indicate the degree to which you would like to have each 
characteristic present in your job. 

NOTE: The numbers on this scale are different from those used in previous scales. 

Would like 
having this only 
a moderate 
amount (or less). 

Would like 
having this 
very much. 

10 
Would like 
having this 
extremely 
much. 

1. High respect and fair treatment from my supervisor. 

2. Stimulating and challenging work. 

8. Chances to exercise independent thought and action in my job. 

4. Great job security. 

5. Very friendly co-workers. 

6. Opportunities to learn new things from my work. 

7. High salary and good fringe benefits. 

8. Opportunities to be creative and imaginative in my work. 

9. Quick promotions. 

10. Opportunities for personal growth and development in my job. 

11. A sense of worthwhile accomplishment in my work. 
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SECTION SEVEN 
People differ in the kinds of jobs they would most like to hold. The questions in this 
section give you a chance to say just what it is about a job that is most important to 
you. 

For each question, two different kinds of jobs are briefly described. You are to 
indicate which of the jobs you personally would prefer -- if you had to make a choice 
between them. 

In answering each question, assume that everything else about the two jobs is the 
same. Pay attention only to the characteristics actually listed. 

Two examples are given below. 

JOB A 
A job requiring work with mechani-
cal equipment most of the day. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

JOB B 
A job requiring work with other people 
most of the day. 

(3) 
Neutral 

4 
Slightly 
Prefer B 

5 
Strongly 
Prefer B 

If you like working with people and working with equipment equally well, you would circle 
the number 3, as has been done in the example. 

Here is another example. This one asks for a harder choice - between two jobs which both 
have some undesirable features. 

JOB A 
A job requiring you to expose your-
self to considerable physical danger. 

JOB B 
A job located 200 miles from your 
home and family. 

Strongly 
Prefer A 

(2) 
Slightly 
Prefer A 

3 
Neutral 

4 
Slightly 
Prefer B 

5 
Strongly 
Prefer B 

If you would slightly prefer risking physical danger to working far from your home, you 
would circle number % as has been done in the example. 

Circle the number that most closely indicates your preference. 
Please ask for assistance if you do not understand exactly how to do these questions. 

JOB A 
1. A job where the pay is veiy good. 

1 
Strongly 
Prefer A 

2 
Slightly 
Prefer A 

3 
Neutral 

JOB B 

A job where there is considerable 
opportunity to be creative innovative. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

2. A job where you are often required to 
make important decisions. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

A job with many pleasant people to 
work with. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 
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JOB A 

3. A job in which greater responsibility 
is given to those who do the best 
work. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

3 
Neutral 

JOB B 

A job in which greater responsibility is 
given to loyal employees who have the 
most seniority. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

4. A job in an organization which is in 
financial trouble - and might have to 
close down within the year. 

Strongly 
Prefer A 

2 
Slightly 
Prefer A 

3 
Neutral 

A job in which you are not allowed to 
have any say whatever in how your 
work is scheduled, or in the 
procedures to be used in carrying it 
out. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

5. A very routine job. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

A job where your co-workers are not 
veiy friendly. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

0. A job with a supervisor very critical 
of you and your work in front of 
other people. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

3 
Neutral 

A job which prevents you from using a 
number of skills that you worked hard 
to develop. 

4 5 
Slightly Strongly 
Prefer B Prefer B 

A job with a supervisor who respects 
you and treats you fairly. 

1 
Strongly 
Prefer A 

2 
Slightly 
Prefer A 

A job which provides constant 
opportunities for you to learn new and 
interesting things. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

A job where there is a real chance 
you could be laid off. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

A job with very little chance to do 
challenging work. 

3 4 5 
Neutral Slightly Strongly 

Prefer B Prefer B 

9. A job in which there is a real chance 
for you to develop new skills and 
advance in the organization. 

1 2 
Strongly Slightly 
Prefer A Prefer A 

3 
Neutral 

A job which provides lots of vacation 
time and an excellent fringe benefit 
package. 

4 5 
Slightly Strongly 
Prefer B Prefer B 
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JOB A JOB B 
J 10. A job with little freedom and A job where the working conditions 
| independence to do your work in the are poor. 

way you think best. 
1 2 3 4 5 

Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

11. A job with very satisfying teamwork. A job which allows you to use your 
skills and abilities to the fullest 
extent. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

12. A job which offers little or no A job which requires you to be 
challenge. completely isolated from co-workers. 

1 2 3 4 5 
Strongly Slightly Neutral Slightly Strongly 
Prefer A Prefer A Prefer B Prefer B 

SOFTWARE DEVELOPMENT TECHNOLOGY 

How satisfied are you with the software development technology you currently use in 
your immediate area of EDS? Please rate your satisfaction level only with respect to 
your work in developing software systems. 

1 2 3 4 5 6 7 
Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extremely 

Dissatisfied Dissatisfied Satisfied Satisfied 

1. How satisfied are you with the software development tools you 
use? Examples include compilers, editors, debuggers, 
MicroFocus, INCASE, IEF, and so on. 

2. How satisfied are you with the software development 
operating environment you use? Examples include CMS, 
ISPF, Unix, OS/2, Windows, CICS, TSO, and so on. 

3. How satisfied are you with the software development 
methodology you use? 

4. How satisfied are you with the effect that software 
development tools and methodology have on your 
productivity? 

5. How satisfied are you with the effect that software 
development tools and methodology have on the quality of 
your work? 

6. How satisfied are you with how well you have mastered the 
software development tools and methodology you use? 

Exte rn ) ; N i u t n l E t f n m l y 
DiwMrtk/W S*£»fiad 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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1. How long have you been with EDS? 
years months 

2. What is your current job code? (circle one) 
[ i ] Resident/Associate S.E. [ 4 ] Senior S.E. 
[ 2 ] Systems Engineer [ s ] Consultant S.E, 
[ 3 ] Advanced S.E. [ e ] Fellow 

3. How much total experience do you have in systems development? 
years months 

4. How many major system development projects (more than one month duration) in which you 
have participated as an SM.? (ICASE refers to Integrated CASE and addresses the full 
system development life cycle.) 

Using Non-ICASE technology (Cobol, Assembler, C, etc.) 
Using the ICASE product EEF 
Using other automated development technology 

(INCASE, Pacbase, PowerBuilder, VPE's, etc.) 

5. How much total experience, if any, do you have in using ICASE technology on system 
development projects? 

years months 

6. What types of training, If any, have you completed? (check all that apply) 

[ ] none [ ] IEF [ ] Pacbase [ ] Visual Programming none 
[ ] SED- ICASE [ ] 
[ ] Other (specify below) 

INCASE [ ] Powerbuilder Environments 

7. In what major system development projects (of more than one month duration) have you 
participated during the last year, beginning with the most recent? 

8. What academic level have you achieved? (circle one) 
[ l ] some college 
[ 2 ] bachelor's degree 
[ 3 ] some graduate hours 
[ 4 ] masters degre e 
[ 5 ] additional graduate hours 

9. What is your age group? (circle one) 
[1] under 25 [•] 46-50 
[2] 25-30 C T ] 51-55 
[3] 31-35 [•] 56-60 
[ 4 ] 36-40 [•] 61-65 
[ 5 ] 41-45 [ 10] over 60 

Thank you again for your 
cooperation! 

Please seal into 9x12 envelope 
and return promptly to: 

Ms. Kim Troboy 
C/O XX XXXIX XIXXIIX 

Campus Relations 
EDS, MS xx-xx-xx 
5400 Legacy Drive 
Piano, Texas 75024 
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[Follow up letter.] 

Date 

Participant Name 
EDS, MS xxxxxxxxxx 
Participant street address 
Participant city, State Zip 

Dear Participant: 

Your help is urgently needed to complete a research project studying the job of software 
development. You should have recently received a packet with the questionnaire. An EDS 
representative has identified you as having the appropriate background and experience for 
this project, and we need your insight into systems development work. 

If you have not already done so, please respond to the questionnaire, which should take 
about an hour. It is important to answer all of the questions. Please return the completed 
questionnaire through the EDS corporate mail system. [EDS Rep. name] will forward the 
material to me unopened. Your responses will be kept strictly confidential; EDS will receive 
only a summary of the overall results. 

If you did not receive the research participation packet or need another copy of the 
questionnaire, please let me know so that I can send another directly to you. I can be 
reached at (xxx) xxx-xxxx or (xxx) xxx-xxxx or at TroboyK@xxxxxxx.edu. If you have any 
questions, feel free to contact me, [EDS Rep. name], or Dr. Michael Vanecek at the numbers 
listed below. 

Your assistance is greatly appreciated. 

Sincerely, 

Kim Troboy 
Doctoral Candidate, BCIS Dept., 
Univ. North Texas, Denton, TX 

EDS Address: 
Earn Troboy 
c/o EDS Rep. Name 
Campus Relations 
EDS, MS: xxxxxxxx 
5400 Legacy Drive 
Piano, TX 75024 

Phones: 
Kim Troboy 

[EDS Rep.] 
Dr. Vanecek 

(xxx) xxx-xxxx (home) 
(xxx) xxx-xxxx (office) 
(xxx) xxx xxxx (fax) 
TroboyK@xxxxxxx.edu 
(xxx) xxx-xxxx 
(xxx) xxx-xxxx 

mailto:TroboyK@xxxxxxx.edu
mailto:TroboyK@xxxxxxx.edu
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Quantitative Summary of Expert Panel Responses 
Initial Research Instrument Review Form 
Skills Evaluation Section Appropriate? Include? 

Avg/4 Avg/5 
Adapt? 
Yes No 

Instructions 
Criticality scale anchors 
Items 
1. Synthesize 
2. Innovate 
3. Coordinate 
4. Analyze 
5. Compute 
6. Compile 
7. Copy 
8. Compare 
9. Mentor 
10. Negotiate 
11. Supervise 
12. Consult 
13. Instruct 
14. Coach 
15. Persuade 
16. Source 
17. Exchange information 
18. Take instructions / help 

2.8 
3.0 

5.0 
4.6 
4.6 
4.4 
4.6 
4.6 
4.0 
4.6 
4.8 
4.8 
4.8 
5.0 
4.8 
4.0 
4.4 
4.6 
4.8 
4.4 

4 
3 
3 
4 
4 
4 
5 
1 
2 
2 
4 
0 
0 
4 
1 
3 
2 
4 

0 
2 
2 
1 
1 
1 
0 
4 
3 
2 
1 
5 
4 
1 
4 
2 
3 
1 

Work Activities Section Appropriate? 
Avg/4 

Include? 
Avg/5 

Instructions 3.6 

Items 

Programming Activities 
1. Program design 
2. Program coding 
3. Program testing 

4.2 
4.2 
4.2 

Analysis Activities 
4. Determine system requirements 4.2 
5. System design 4.2 
6. System testing 4.1 
7. Evaluate operational prog/system 4.1 
8. Evaluate system feasibility 3.7 
9. Items able to clearly classify 

respondents (analysts/programmers)? 3.8 
10. Appropriateness of classifying 

respondents? 3.0 
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Job Complexity Section Appropriate? 
Avg/4 

Include? 
Avg/5 

Adapt? Scale? 
Yes No Avg/4 

Instructions 
Items 

3.0 

1. Tasks same for self. 4.6 2 3 3.4 
2. Tasks same for others. 3.6 3 0 3.5 
3. Established methodology. 4.0 1 1 3.5 
4. Use of established meth. 4.8 1 2 3.7 
5. Opportunities to use skills/abilities. 4.4 0 5 4.0 
6. Overall level of challenge. 4.6 1 2 3.5 

Challenge: 2 Difficulty: 1 Both: 1 
7. Overall complexity rating. 4.4 1 3 4.0 

Systems Development Technology Satisfaction Section 
Appropriate? Include? Adapt? Scale? 

Avg/4 Avg/5 Yes No Avg 

Instructions 3.3 
Scale anchors 3.67 
Items 
1. Software dev. tools. 4.6 2 3 
2. Software operating environment. 4.6 4 1 
3. Methodology. 5.0 0 5 
4. Effect on productivity. 4.8 0 5 
5. Mastery. 5.0 0 5 

Biographical Section Approp.? 
Avg/4 

Instructions 4.0 
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Qualitative Summary of Expert Panel Responses 
Initital Research Instrument Review Form 

This section contains both the questionnaire items presented to the panel 
members to guide the discussion of the research instrument and a summary 
of their responses. Specific comments made by panel members are preceded by 
an asterisk. Unless otherwise indicated in parentheses at the end of the 
comment or in the text of the comment, each suggestion was made by one 
person. Where no specific comments are listed, no comments were made. 

Please evaluate the instructions and the items on the portion of the proposed 
questionnaire that is being developed for this research. Please use the 
suggestion areas to make specific comments on how to improve these 
sections. Note that the research instrument includes the Job Diagnostic 
Survey. This is an established, published instrument, and the panel is not 
being asked to evaluate or suggest modifications to this part of the 
questionnaire. 

General comments: 
* Minimize differences between the scales ~ try to use the same number 

of point in the scales and the same anchors where possible. 
* Adopt the format used in corporate performance evaluations: place 

items on the left, place scale on the right side, place abbreviated 
anchor definitions at top of scale. (5) 

Skills Evaluation Section (pages 1-3 of initial form; 18 items) 

The items in this section are intended to obtain the perceptions of IS 
professionals about the characteristics of the skill set required in systems 
development work. The respondent is asked to rate the importance of a 
particular skill relative to other skills used in their work. The initial form of 
the proposed items reflecting generic thinking skills and human interaction 
skills and their definitions as developed for the U.S. Department of Labor. 
These items were selected to facilitate comparison to the results of other 
research. A list of additional items is included in this packet. 

How clear are the instructions for this section? AVG: 2.8 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 
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Specific suggestions? 
* Clarify, define the term serious (to person or to job?). (2) 
* Revise to list person to call if there are questions. (3) 
* Example may need to be modified. Three people thought equipment 

operation example was acceptable. One person did not identify with 
the example and suggested a task ("criticality of initial project scope 
definition to project"). 

Does the criticality scale appropriately describe the range of importance of 
the skill? AVG: 3.0 

Very Somewhat Somewhat Very 
Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 
* Use 7 point scale (drop 0 or incorporate in 1). (3) 
* Define anchors more clearly (endpoints, "serious" to what?). 
* Endpoints are fine, improve anchors for points 3 through 5. 
* Combine points 0 and 1. (3) 
* When combining points 0 and 1, use "used rarely" rather than 

"minimal". 
* Remove "about" on point 4. 

Please indicate whether each item is appropriate for evaluating the 
characteristics of the skill set required in systems development work and, if 
so, whether the definition should be adapted to reflect systems development 
work. Each item had the following response scale: 

Definitely Probably Probably Definitely 
Should Not Should Not Neutral Should Should 

1 2 3 4 5 

1. Synthesize 
Should this item be included? AVG: 5 
Should the definition for this item be adapted? 4 yes 0 no 
If so, how: 
* Use the short DOL form. (5) 
* Used in model building, system construction. (2) 

2. Innovate 
Should this item be included? AVG: 4.6 
Should the definition for this item be adapted? 3 yes 2 no 
If so, how: 
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* Remove last phrase ("of effectiveness within the overall 
framework of the organizational context"). 

* Could include the following: "novel approaches," "creative 
thinking," "thinking outside the box." 

3. Coordinate 
Should this item be included? AVG: 4.6 
Should the definition for this item be adapted? 3 yes 2 no 
If so, how: 
* This item refers to what is called organizational skills 

(planning, scheduling, time management). 
* Could be used in project management, planning, job scheduling, 

resource allocation. 

4. Analyze 
Should this item be included? AVG: 4.4 
Should the definition for this item be adapted? 4 yes 1 no 
If so, how: 
* Suggested re-wording: "Examine and evaluate data and present 

alternative actions." 
* Substitute or parenthesize {data, people, processes, things} for 

"data". 
* Refers to "problem solving." 

5. Compute 
Should this item be included? AVG: 4.6 
Should the definition for this item be adapted? 4 yes 1 no 
If so, how: 
* Too close to jargon for what a computer does. (3) 
* Use Fine's definition, but include processes and projects 
* Substitute the term "Figure". (3) 
* Include the term "estimate". 
* Include examples: 
* Estimate effect of a proposed change on system costs or 

resource usage, budget, or schedule. 
* Allocation of physical resources; resource planning. 
* Pull performance data off a model. 
* Network management, disk storage allocation, system 

performance evaluation or estimation. 

6. Compile 
Should this item be included? AVG: 4.6 
Should the definition for this item be adapted? 4 yes 1 no 
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If so, how: 
* Too close to jargon (compiling a program). (3) 
* Substitute "not by rote but by giving thought as to how to 

categorize" for "but using discretion in application." 
* Substitute or include term "assemble". 

7. Copy 
Should this item be included? AVG: 4 
Should the definition for this item be adapted? 5 yes 0 no 
If so, how: 
* Don't understand how this applies to system development work. 
* Could use DOL definition. 
* Substitute term "transcribe" for "copy"; transcribing into or 

from business model. 
* Include the term "re-use"; re-use or copy data, code, models, 

specifications, or designs from one form to another. 
* Used in creating test data. 

8. Compare 
Should this item be included? AVG: 4.6 
Should the definition for this item be adapted? 1 yes 4 no 
If so, how: 
* Used when verifying/validating a model, design, or set of 

requirements. 
* Used in walk-throughs. (2) 

9. Mentor 
Should this item be included? AVG: 4.8 
Should the definition for this item be adapted? 2 yes 3 no 
If so, how: 
* Remove "clinical" and "spiritual" and replace with "industry". 

10. Negotiate 
Should this item be included? AVG: 4.8 
Should the definition for this item be adapted? 2 yes 2 no 
If so, how: 
* Remove "on a formal basis", "rights, privileges, and/". 
* Change "program" to "project". 
* Could use DOL definition. 
* Used in determining customer/user/system requirements; 

allocation of individual's effort on a team or project. 
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11. Supervise 
Should this item be included? AVG: 4.8 
Should the definition for this item be adapted? 4 yes 1 no 
If so, how: 
* Target more to leadership behaviors. (2) 
* Substitute term "Exercise Leadership". (3) 
* Could add "supervise or exercise discretion over tools, projects, 

and equipment" in addition to people. 

12. Consult 
Should this item be included? AVG: 5.0 
Should the definition for this item be adapted? 0 yes 5 no 
If so, how: 
* This is acting as a subject matter expert. 

13. Instruct 
Should this item be included? AVG: 4.8 
Should the definition for this item be adapted? 0 yes 4 no 
If so, how: 
* Could remove "or train others" to minimize confusion with 

coaching. 

14. Coach 
Should this item be included? AVG: 4 
Should the definition for this item be adapted? 4 yes 1 no 
If so, how: 
* Difficult to differentiate this from instruct, consult, mentor. 
* Use DOL definition. 
* Short term, specific topics, limited scope. 
* This relationship is reversible where mentoring is not. 

15. Persuade 
Should this item be included? AVG: 4.4 
Should the definition for this item be adapted? 1 yes 4 no 
If so, how: 
* Could include the term "selling". 

16. Source 
Should this item be included? AVG: 4.6 
Should the definition for this item be adapted? 3 yes 2 no 
If so, how: 
* Substitute "Be a source" or "Act as a source". 
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* Use term liaison or subject matter expert. 
* Could shorten. 

17. Exchange information 
Should this item be included? AVG: 4.8 
Should the definition for this item be adapted? 2 yes 3 no 
If so, how: 
* Could substitute the term "Communicate". 
* Remove "within the framework of well-established procedures". 

18. Take instructions / help 
Should this item be included? AVG: 4.4 
Should the definition for this item be adapted? 4 yes 1 no 
If so, how: 
* Definition unclear; unclear as to how this relates to software 

development, especially in a team environment. 
* Refers to willingness to learn, assist, serve. 
* Substitute the term "Follow specifications". 
* Take out "or orders of supervisor" (supervisors don't order). 

Are there any general comments you would like to make? List other skills 
that you feel should be included and whether or not the definitions should be 
adapted. (A list of possibilities is provided at the back of this packet.) 

* Some confusion between the terms mentor, supervisor, consult, 
instruct, and coach. Need to revise to clarify distinctions between 
them. 

Work Activities Section (page 4 of initial form; 14 items) 

The items in this section were developed by Goldstein (1989) to classify IS 
professionals as either systems analysts and programmers. The items are not 
aimed at managerial or supervisory personnel. The purpose of these items in 
this research is to confirm that the respondent works directly and primarily 
on developing software systems and to classify the respondent as either an 
analyst or programmer. 

How clear are the instructions for this section? AVG: 3.6 

Very Somewhat Fairly Very 
Unclear Unclear Clear Clear 

1 2 3 4 
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Specific suggestions? 
* Could rearrange so that scale is on the left and items are on the right 

for the first part, consistent with the rest of the questions. 

Please rate how appropriately the item describes in software development 
activities in your organization with respect to analysis and programming. 

If you rate the item as inappropriate (1 or 2), please indicate, in the space 
beside and below the item, whether the item should be dropped or modified. 

Very 
Inappropriate 

l 

Somewhat 
Inappropriate 

2 
Neutral 

3 

Somewhat 
Appropriate 

4 

Very 
Appropriate 

5 

Programming: 

1. Program design 
* Detail design 

2. Program coding 
* Construction 

AVG: 4.2 

AVG: 4.2 

3. Program testing 

Analysis: 

AVG: 4.2 

4. Determine system requirements 
* Requirements gathering/analysis 

AVG: 4.2 

5. System design AVG: 4.2 
* Business process design 

6. System testing AVG: 4.1 
* Done throughout systems lifecycle 

7. Evaluate operational prog/system AVG: 4.1 
* Meaning unsure. 
* Current assessment? 

8. Evaluate system feasibility 
* Meaning unsure. 
* Information planning? 

AVG: 3.7 
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9. Please indicate whether you agree that the eight items above plus the 
items regarding percentage of time spent on these activities items will be 
able to clearly classify the respondents at your company as either 
analysts or programmers? Assume the modifications you make are 
adopted. 

AVG: 3.8 
Strongly Moderately Moderately Strongly 
Disagree Disagree Uncertain Agree Agree 

1 2 3 4 5 

Comments: 
* Time spent is most appropriate; first 8 items don't provide much 

additional information. 
* On time spent, could substitute time spent in the last "year" rather 

than in the last "three months." 

10. Considering how software development is generally performed in your 
organization, please indicate your opinion of the appropriateness of 
classifying the targeted respondents as either analysts or 
programmers. Please consider software development positions in your 
organization only. Please exclude industry trends and 
managerial/supervisory positions from your consideration. 

AVG: 3 (3 responses) 
Very Somewhat Somewhat Very 

Inappropriate Inappropriate Neutral Appropriate Appropriate 

* Summary of comments: 

SE's do both. The organization does not differentiate between the two. 
Whether an SE does analysis or programming activities depends mostly on 
what type of project or team a person ends up joining. That decision is made 
on the basis of the needs of the project and the capabilities of the individual 
or on the type of experience the individual needs to obtain. In general, the 
more advanced the job code, the less programming an SE will do. But a 
junior SE may do mostly analysis activities. 

Each respondent's initial response was always that it is inappropriate 
to classify system developers at this organization as either programmers or 
analysts. In discussion, each respondent also stated that senior SE's do not 
engage in programming activities (or do so extremely rarely) while junior 
SE's engage in both types of activities on a regular basis. Three respondents 
acknowledged that there are a few individuals who perform only 
programming activities because of significant technological expertise. 
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With respect to the ICASE environment: 
* SE's will do almost no programming. 
* The ICASE tool only generates the simplest kind of code. The SE is 

left with the trickier segments to code. 
* SE's get exposed to and participate in more of the system life cycle 

than in a traditional environment. 
* SE's will be less classifiable than in the traditional environment. 

Job Complexity Section (page 5 of initial form; 7 items) 

The items in this section are intended to obtain the respondents' perceptions 
about the overall level of complexity in their work. The theoretical 
dimensions underlying complexity include number of exceptions encountered 
(variety, routineness), analyzability (extent to which the work itself can be 
analyzed, described, programmed, prescripted), opportunities to apply skills 
and abilities, and level of difficulty/challenge found in the work. Other 
possible dimensions include the number of tasks, level of discretion or 
autonomy, amount of interaction with others required. 

How clear are the instructions for this section? AVG: 3 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 
Specific suggestions? 
* Use the same approach as on the skills (scale on the right, items on 

the left). Rework so that the items can use the same scale where 
possible. Where scales differ, repeat instructions. 

Please evaluate each item. 

The following scale was used to evaluate whether each item should be 
included: 

Definitely Probably Probably Definitely 
Should Not Should Not Neutral Should Should 

1 2 3 4 5 

The following scale was used to evaulate the appropriateness of the scale 
anchors for each item: 

Very Somewhat Somewhat Very 
Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
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1. Tasks same day to day for self. 
Should this item be included? AVG: 4.6 
If the item is included, should the item be modified? 2 yes 3 no 
If so, how: 
* Specify tasks involving systems development work. (2) 

Is the scale appropriate? AVG: 3.4 
Specific suggestions? 

2. Tasks same day to day for teammates. 
Should this item be included? AVG: 3.6 
If the item is included, should the item be modified? 3 yes 0 no 
If so, how: 
* To what extent do the people you work with, {you work with in the 

same fashion} or {you relate to in the same way from project to 
project}. 

Is the scale appropriate? AVG: 3.5 
Specific suggestions? 

3. Extent of established way to do work. 
Should this item be included? AVG: 4.0 
If the item is included, should the item be modified? 1 yes 1 no 
If so, how: 
* Everybody in the organization should rate this high. (3) 
* Be consistent -- use "known methodologies, procedures, and practices." 

Is the scale appropriate? AVG: 3.5 
Specific suggestions? 

4. Extent of use of established way to do work. 
Should this item be included? AVG: 4.8 
If the item is included, should the item be modified? 

0 yes 2 no 1 maybe 
If so, how: 
* To what extent does the majority of your work fit into your group's 

established systems life cycle methodology? 

Is the scale appropriate? AVG: 3.67 
Specific suggestions? 

5. Opportunities to use skills and abilities. 
Should this item be included? AVG: 4.4 
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If the item is included, should the item be modified? 0 yes 5 no 
If so, how: 

* Taps job satisfaction more than complexity. 
* Insert "your related" in front of "skills and abilities." 

Is the scale appropriate? AVG: 4.0 
Specific suggestions? 

6. Overall level of challenge. 
Should this item be included? AVG: 4.6 
If the item is included, should the item be modified? 1 yes 2 no 
If so, how? For example, the word "challenge" has been used rather 

than "difficulty". Which word would be better? 
Challenge: 2 Difficulty: 1 Both: 1 

* Focus on the work, not on personal ability to do the work: 
"How challenging do you find the work you do?" 

* Difficulty is "exactly" complexity. 
* Work can be difficult but not complex. 
* Taps more emotional content. 
* Between #6 and #7, drop this one if necessary. 

Is the scale appropriate? AVG: 3.5 
Specific suggestions? 

7. Overall complexity rating. 
Should this item be included? AVG: 4.4 
If the item is included, should the item be modified? 1 yes 3 no 
If so, how: 

* "How complex is the work you do?" 
* Between #6 and #7, drop this one if necessary. 
* Both #6 and #7 are good, because differences in individual skill 

and ability level may result in a job being rated differently with 
regard to level of challenge. 

Is the scale appropriate? AVG: 4.0 
Specific suggestions? 

General comments on this section: 
* Generally, respondents thought all seven items should be kept. Forced 

choice resulted in this ranking of items to be kept: #3 (4), #4 (3), #6 
(3), #5 (2), #7 (2), #1 (2), #2 (2). 

* Respondents are able to rate complexity fairly accurately. 
* #5-#7 are more subjective and affected by individual skill and 

experience level. 
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Systems Development Technology Satisfaction Section (page 15; 5 items) 

The items in this section are intended to obtain the respondents' affective 
reaction to the type of software and methodology they use. The first three 
items are intended to elicit the level of satisfaction with the software tools, 
software operating environment, and methodology the respondent uses. The 
fourth item taps perceptions about the effect of the software development 
technology on productivity. The fifth item taps perceptions about how well 
the respondent feels he or she has mastered this environment. 

How clear are the instructions for this section? AVG: 3.3 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 
Specific suggestions? 

* Could change title of section to "System Engineering Development 
Environment Satisfaction." 

Does the satisfaction scale appropriately describe the range of possible levels 
of satisfaction for these items? AVG: 3.67 

Very Somewhat Somewhat Very 
Inappropriate Inappropriate Appropriate Appropriate 

1 2 3 4 
Specific suggestions? 

Please evaluate each item. The following scale was used to evaluate whether 
each item should be included: 

Definitely Probably Probably Definitely 
Should Not Should Not Neutral Should Should 

1 2 3 4 5 

1. Software tools. 
Should this item be included? AVG: 4.6 
Should the item be modified? 2 yes 3 no 
If so, how: 

* Could combine #1 and #2 and refer to "application development 
environment." 

* Examples include editors, compilers, debuggers, MicroFocus. 

2. Software operating environment. 
Should this item be included? AVG: 4.6 
Should the item be modified? 4 yes 1 no 
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If so, how: 
* Be consistent ~ "software development environment." 
* Examples could include CMS, CICS, TSO, UNIX, OS/2. 
* Could use the following terms: "SE tool box," "systems engineering 

development environment," "workstation environment/sheH." 

3. Methodology. 
Should this item be included? AVG: 5.0 
Should the item be modified? 0 yes 5 no 
If so, how: 

4. Effect on productivity. 
Should this item be included? AVG: 4.8 
Should the item be modified? 0 yes 5 no 
If so, how: 

* Could also include an item on quality. 

5. Mastery. 
Should this item be included? AVG: 5.0 
Should the item be modified? 0 yes 5 no 
If so, how: 

* Item especially relevant to ICASE environment. 

Are there other aspects of systems development technology that you feel 
should be included? Should any of these items be eliminated? Other 
comments? 

* Definitely keep #3-#5. 
* Could reorder to put #3 (methodology) first: #3, #4, #5, #1, #2. 
* Could ask about the learning curve. 
* Methodologies are the same for both environments, but the ICASE 

environment enforces the use of the methodology. 

Biographical Section (page 16 of initial form; 8 items) 

This section is intended to gather demographic information about the 
respondent and to gage his or her level of experience. Specific information 
includes age, education, company tenure, type of corporate training, and 
level of experience in developing software systems (length of time and 
number of projects). The items are also intended to verify whether the 
individual belongs in the group developing systems with ICASE technology 
or the group using more traditional technology. 
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How clear are the instructions for this section? AVG: 4.0 
Very Somewhat Fairly Very 

Unclear Unclear Clear Clear 

1 2 3 4 

Specific suggestions? 

General Comments: 
* Substitute the corporate name for "your organization". (2) 

* Avoid the use of the term "tenure"; it has a strongly negative connotation 
at this organization. 

Amount of experience in terms of length of time is an appropriate 
measure of experience. (5) 

Job code provides the most objective estimate of maturity level. (3) 
The individual must demonstrate specific competencies, levels of skills 
and abilities based on the systems life cycle, types of experience, and 
contributions to be promoted. The System Engineer (SE) job codes, in 
order of advancement, are as follows: 

Resident/Associate Systems Engineer 
Systems Engineer 
Advanced Systems Engineer 
Senior Systems Engineer 
Consultant Systems Engineer 
Fellow (like IBM; report to VP's) 

With respect to number of projects: 
Change "as an analyst or programmer" to "as an S.E.". 
The term "live projects" is not necessary. Suggest "major projects of 1 (or 
3) months or more". (3) 
Number of projects can range from 2 to over 100. 
Number of projects can be useful as a rough measure. (2) 
Number of projects is misleading because of the variety of applications, 
types of development/changes, and mid-project transfers. (3) 
Prototypes created during training are fully functional and are as valid 
as any other project engaged in. 
There is a wide variety in project characteristics. 
Scope: single or multiple enhancements (subsystem, system, multi-

system), system re-write, subsystem re-write, implementation 
(conversion), new system, etc. 
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Type: standard batch transaction processing, on-line in 
quiry/transaction processing, new technologies (finger/voice 
print analysis, imaging, etc.), government vs private sector 

With respect to bringing a project to closure (how much of the system 
life cycle the individual participated in on each project): 

* People are often transferred from project to project without regard to 
closure. (5) . . . . . . 

* People are often brought on board for just a portion of a project (initial 
requirements and contract negotiations, DBA, construction). 

* Project closure would only guarantee fewer number of projects reported. 
* Could say "projects in which you participated for most of the life cycle." 
* Could be useful; Federal government projects specifically require this 

data. 
* People in the ICASE environment are more likely to participate in full 

life cycle. 

Classifying Respondents into ICASE and Non-ICASE Groups: 
* Most SE's at this organization will have at least an awareness of ICASE, 

but many will have very little actual exposure to it. 
* Group classification should be weighted mainly on ICASE work 

experience, with less weight given to amount and type of ICASE 
training. 

* Although it takes 12-18 months for an SE to come fully up to speed on 
ICASE, an SE with 1 year of experience working with ICASE is 
appropriate for the ICASE group. 

* An SE with one month or less of ICASE training and no ICASE work 
experience is appropriate for the Non-ICASE group. (3) 

* Could ask what percentage of their time is spent using ICASE. 

With respect to training: 
* It is possible to become engaged in ICASE work without having received 

any ICASE training. 
* There are several Systems Engineer Development (SED) Programs. 

Entry level: 
SED (with tracts in ICASE, Cobol, Assembler, C) 
Research (RSED) 
SE Core Competencies (SECC) 
"None" must be an option because it is possible to be hired in as an 

Associate SE without going through entry-level SED. 
Continuing Technical Development: 

CASE or ICASE (INCASE, IEF, Pacbase; training also available from 
the vendor or a university) 
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Programming in a particular language (entry, intermediate, advanced 
levels) t 

Technical Consulting Program (TCP; for senior/consultant SE's; 
includes ICASE) 

Other (leadership, etc.) 
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Summary of Responses to Debriefing Pilot Test Interview Questionnaire 

Below are questions asked and responses made during participant debriefing 
interviews following the pilot test. If more than one respondent made the 
same comment, the number of respondents making that comment are 
indicated in parentheses. Brackets enclose observations of and additional 
explanations by the researcher. 

General Questions 

1. How long did it take you to fill out the questionnaire? 

1.5 to 2 hours 
1 to 1.5 hours 
1 hour (3) 
45 minutes to 1 hour 
35 to 45 min 
15 minutes 

2. Did you feel comfortable that your responses were voluntary? 

Yes - 8 No - 0 

Were kept confidential? 
Yes - 8 No - 0 
* Identity could be figured out from biographical information, 

especially Biographical item #8. [Subject stated still feeling 
comfortable with this arrangement.] 

3. Do you have any general response to the questionnaire? (no prompting 
other than brief review (overview) of sections of questionnaire) 

* "It was very well thought out, a good survey." 
* "Job Satisfaction section seemed pretty strange [JDS Sect. 7]. Job 

or task content is more important than the job/people 
environment." 

* "Sometimes it seemed to be asking the same question several 
times." 

* "I liked it. I appreciated that the questionnaire asked for helpful 
information, not just for complaints or criticism. One of the best 
I've seen in a long time." 
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How about the length of the questionnaire? 

Ok (3) 
Ok, but a little on the long side (a time of 1 hour to fill out the 

questionnaire reported by this individual) 
Fine (2) 
Not bad 
Not out of ordinary 

4. Do you have any suggestions for improving the instructions or 
procedures? 

a. Cover letter? 
* Definitely clear or clear (4) 
* "Instructions and procedures are fine, but still not completely 

clear about the purpose of the project ~ what you're trying to 
do." 

* Fine 

b. Participation agreement? 
* Definitely clear or clear (4) 
* Ok 
* "no problem" 

c. Questionnaire? 
* Fine, but one of the example questions should have had the 

answer marked and didn't. 
* Ok (2) 
* Self explanatory 
* Clear (3) 

d. Procedures for returning the questionnaire and participation 
agreement? 
* Ok (6) 
* Clear, fine (2) 
* "Clear and easy to understand. Extremely professional in 

appearance, easy to use, time frame clearly stated." 

5. Was any part of the questionnaire particularly difficult to understand 
or respond to? [If no section is identified, the respondent was asked 
to identify which section was the most difficult.] 
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"Had to read some of the questions more than once to understand 
them." 
"Found difficult the change of thought between evaluating the 
technology and [responding to questions about my] reaction to 
career issues." 
Section 7 of the JDS (2) 
Work Activities and Software Development sections. "But I'm not 
in active development right now; I'm in evaluating technologies. 
Also, I have access to the best tools available — whatever I want." 
Work Activities section. Allocating percentage of time spent. (2) 
None were difficult to respond to. 

Skills Evaluation Section 

1. How difficult was it to rate how critical these skills are in software 
development work? 

* Not difficult or hard (2) 
* Ok 
* A little hard to differentiate between some skills [on criticality]. 

Ranking skills would not have made it any easier. 

2. Did any of the skills not make sense in your organizational 
environment? Were any definition unclear? 

* All Ok or none unclear (3) 
* Skill definitions in general were pretty straightforward and very 

clear. Had to re-read one or two definitions several times --
synthesize. 

* One person gave detailed feedback on several skills (synthesize, 
coordinate, analyze, figure, mentor, negotiate). 

Synthesize 
* "Hardest to figure out, threw me, especially since it was the first 

question. Need a scope — does this apply to a huge project or a 
small task." 

* Had to re-read definition several times [see #2 above]. 
* "Definition not clear." Discussion indicated he did understand 

meaning of the term and had correctly applied it to data modeling 
after information gathering. He suggested including in definition 
examples such as data or enterprise modeling. 

* This one is "pretty general; you do it in everything." 
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* Definition could be clearer on this one. 
* This one was new [unfamiliar]. IEF uses this term to mean 

"generate code". But the definition made it clear. 

Analyze 
* Definition points to identifying criteria for success of the system 

(whether it does what it is supposed to do). This skill sounds like 
the skill synthesize. 

Figure 
* Had trouble with this one until "make estimates" which made the 

definition make more sense. Suggest moving that phrase closer to 
beginning of definition and substituting "during a project" for 
"about a process or project". 

* Change to planning and include examples. 

Mentor 
* Add "organizational" to legal, industry, and other professional 

principles. A mentor can have one of several roles and operate on 
several levels (several kinds of mentors): manager, leader, 
technical mentor [coach]; which do you mean? People can mentor 
in different ways; there are sometimes several ways to reaching 
the same goal; this has to be balanced against the need for 
standards. 

Negotiate 
* Not very many SE's do this with customers. Need to clarify "one 

side of a transaction" to mean with a customer or with other SE's 
on a team or between teams. 

Coordinate 
* Part of this skill is identifying all of the participants appropriate to 

the project. We failed to do so on a recent project and this caused 
us some difficulties. Suggest you include this in the definition 
because it is critical. 

Other comments? [prompted about scale anchors if no comment was 
given.] 
* Scale anchors ok (3) 
* Explanation for 'Skill is Crucial' is extreme. "No project is 

[necessarily] going to fail" because one skill isn't used properly; 
people can always compensate. Could use a "Does not apply" option 
in addition to "Skill not used" and "Neutral". 
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Work Activities Section 

1. Were you comfortable with how you were asked to allocate how your 
time was spent in the last week and in the last three months? Should 
time frame be broadened? 
* It was difficult. (2) 

Too short a time frame. (2) 
Suggest "last 3 months" and "last year". (5) 

* Yes, I was comfortable (3) 
* Longer time frame would be harder to remember and respond to. 

(2) 
* Should broaden, but I felt like I was cheating, since I haven't been 

working on a project in the last three months. I interpreted it to 
mean when working on my last development project." 

2. Should "other activities" be added to the "system testing" item? 
Yes - 3 No - 4 
* Could add a slot for other. 
* Adding/substituting "other" would be more confusing. Maybe add 

specific activities (team meetings, administrative work) to the list? 

3. Was it obvious that the percentages should sum up to 100% if added 
straight down? Could that be made clearer? 
* Ok as is (2) 
* Unsure; don't remember a problem responding to the question, so 

it is probably ok. 
* Could be made clearer by adding to instructions. (3) 
* Not conscious of adding it up [vertically]. 

Could put in a plus sign. (2) 

5. Other comments? 
* Terms ok, anchors clear (2) 
* Could add "competitive analysis" and "information gathering" to 

the list of analyst activities. 
* Suggest that instructions include "When you were working on a 

project" 
* Terms need more definition ~ there are lots of levels people could 

be working on ~ what's the difference between levels? 
* Could add the word "technical" to programming activities and 

"defining business requirements" to analysis activities. (Person is 
mostly in maintenance mode right now; centralized customer 
support; Medicare.) 
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On large projects, there is more likely to be more division into 
programmer/analyst job types [people are likely to be segregated 
into programmers and analysts]. 

Software Development Technology Section 

1. Were any of the items confusing? Did any of the items not make sense 
in the your organizational environment? 

* Ok, not confusing, makes sense (7) 

* Ok; could use "utilities" with or in place of "tools. 

2. How much fatigue was there at this point? 

* Some 
* Not much, not that bad (5) 
* No problem 
* Ok, but bordering on wanting to be done. [Person repeated with 

emphasis that the length of questionnaire was ok.] 
3. Could you rate your job objectively after having been asked about your 

subjective feelings about your job? 

Should this section be moved? 
Yes - 0 No - 6 

* Would be contradictory to move 
Leave it where it is (5) 

* Placement ok/fine (2) 
* Uncertain. Could move up. 
* No difficulty with it either way. 

4. Other comments? 

* I trashed this section [not satisfied with my current technology; 
felt free to respond vehemently]. 

* I have access to a variety of tools and environments and can 
switch between them easily. If I'm not satisfied with one of them, I 
can do something about it. [So you are basically satisfied with 
what is at your disposal?] Yes. 

* My group is a little behind and mainly in maintenance. We're just 
now getting PC's and going to MicroFocus. 



319 

Biographical Items 

1. Were any of these items difficult to respond to? 

Yes - 1 No - 7 

* I had trouble responding to the training section because there was 
no training when I got started with ICASE and I helped to develop 
the training. 

2. Projects? 

* Ok (2) 
* A major project is three months or more. (3) 
* Even 3 months is short. A project implies all aspects of life cycle 

were involved. Could add "or systems maintenance projects". 
* This was difficult to respond to, but I don't have any suggestions 

on how to make it easier. 
* Hard to remember back. 
* Most major projects are three months to a year or more, and you 

move through whole life cycle. 
* A little difficult. Would be easier if you included CSR's [customer 

support requests]; would have put down a number higher than one 
here. [However, person felt it was a fair representation of variety 
or breadth of experience, since this person has done mainly 
maintenance on Medicare and hasn't had to exercise a variety of 
skills. Most CSR's person has worked on used the same skill set.] 

* Answered conservatively; really had projects of three months 
duration or more in mind, since that's how he defines "major". 

4. Other comments? 

* Could add VPE's [visual programming environments] to training 
items; keep up with new bells and whistles (GUI/Windows 
interfaces). 

* Could add Oracle to CASE training segments (it's ICASE without 
GUI interface). 

General Comments on ICASE Technology 

* There is a problem with integrating ICASE and newer technologies 
(object orientation, GUI, wireless/mobile access). ICASE doesn't 
handle leading edge technology well; there are no code or designs to 
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re-use or build from the first time through it). Even existing software 
development methodologies don't fit these applications well. 

Once a person uses CASE, he wants to do more analysis. Why do the 
coding if you don't have to? 

The main benefit of ICASE is in the maintenance, not in development. 
Don't expect a shortened front-end of the life cycle. [He used IEF for 
data modeling and made Business Objects available to customer so she 
can modify reports at will. The customer does the modifications of 
presentation, the subject does modifications of the data model.] 

With regard to the ICASE learning curve (IEF), the number of 
projects participated in and hitting all of the life cycle is more 
important than the sheer length of training time. 

With regard to the ICASE learning curve (INCASE), a person is 
slower to learn it if he comes in on the production support mode; it 
takes six months to come up to speed in this mode. If a person uses it 
in the development phase, he learns it faster, in perhaps two months. 
My training class did not do a prototype (just saw screens and demos), 
and it wasn't very effective. 

On satisfaction with technology ~ some tools compensate for problems 
with operating environments; Visual Basic insulates you from 
difficulties with Windows. 

On the evolution of tools ~ ICASE fades as object oriented 
tools/approach come in. As a paradigm shift occurs, the new approach 
is able to do more complex stuff [coding, applications] and we have to 
go back to coding by hand because the automation we had [ICASE] 
can't handle new technologies. 

Neither INCASE nor IEF work well for client/server applications. 

I prefer application generators, especially Clarion. But these tools are 
less flexible when changes or customization needs to be made (no code 
to change). [From an INCASE user.] 
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Expert Panel Post-Pilot Test Review of Questionnaire 

Members of the Expert Panel reviewed the results of the pilot test in 
advance and then and responded during a face-to-face interview to questions 
about whether the following or any other items should be modified. Each 
comment was made by one individual unless otherwise indicated in 
parentheses. These specific items were highlighted because of problems 
identified in reviewing the pilot test results and de-briefing comments by 
pilot test participants. 

Skills Section 

1. Instructions and format. 
Synthesis should not be first. (4) 
Bury synthesis behind analysis or figure. 
Order from simple to complex. (3) 
Ordering from simple to complex would be more frustrating; items 

would get tougher and tougher. Mix them up (easy/hard/easy ...) 
to keep participant engaged. 

2. Synthesize definition. 
Insert "results of' after integrate. 
Include modeling example for analysis. (5) 

business process (4) 
substitute requirements determination for business process (2) 
data modeling (4) 
enterprise 

Include programming example. 
program design (4) 
job control scheduling 
workflow analysis (of system) 

3. Mentor definition. 
Add "organizational" principles. (5) 
Substitute "organizational" for "industry" principles if necessary. (4) 

4. Negotiate definition. 
Insert "with customer or other SE or team members" after "bargain 

and discuss". (4) 
Insert "with customer or colleagues/co-workers" after "bargain and 

discuss". 
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Other comments. 
No other comments on skills section. 

Work Activities Section 

1. Instructions and format. 
Add "doing systems development work" or "of your system 

development time" to instructions. (5) 
Could put a double underline before the 100% line. (4) 
Could place "should equal" to the left of the 100%. 

2. Time frame for past activities (type of work done in the last year, the 
last three months, or the last month). 
Fine as is. (3) 
Broaden to past 1 month and past six months. (2) 

3. Programming activity examples. 
Examples are fine as they are. (4) 
Could add "code walk-thru" and "program testing". 

4. Analysis activity examples. 
Examples are fine as they are. (5) 
Could substitute "requirements determination" for "determining 

system requirements". 

5. System testing activity examples. 
Change to explicit "Other" option. (5) 
Include as examples: 

system testing (5) 
unit testing 
administrative work (4) 
team meetings 
project management meetings 
time sheets 
"etc." or "and so on" 

6. Other comments. 
Rearrange items 1-6, items 7-14, and examples into the same order 

they are performed (analysis, programming, testing/other). (5) 
Could transpose the order of the section (activities across the top and 

time on the side) so that percentage of time spent on one group of 
activities carries through horizontally (spreadsheet approach). 
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Technology Satisfaction Section 

1. Instructions and format. 
Fine, ok, no comment (5). 

2. Technology examples. 
Fine, ok, no comment (5). 

3. Other comments. 
None. 

Biographical Information Section 

1. Number of projects. 
Could list examples of the appropriate technology (COBOL, C, etc. for 

non-ICASE). 
Define ICASE better and distinguish between ICASE and Lower 

CASE tools. Include examples (IEF, INCASE, Pacbase, 
Powerbuilder). 

2. Type of training list. 
Drop the word "ICASE" from the types of training, especially since 

some of the listed options are Lower CASE tools rather than 
ICASE tools. 

Add Powerbuilder to the training type list. (3) 
Could add VPE's (visual programming environments, such as Visual 

Basic) to training type list, especially since it is a form of system 
development automation. (2) 

General Comments 
Calculate and report average length of time to respond to 

questionnaire. 



324 

Review of Participant Selection Criteria 

While discussing the results of the pilot testing and changes to the 
research instrument, panel members were also presented with the 
participant selection criteria as discussed earlier in the project. Members 
were asked to review participant selection criteria for feasibility (availability 
of subjects meeting criteria) and validity (accurately classify subjects into 
technology groups). A summary of panel responses follows. 

1. ICASE Valid? Feasible? 
Yes No Yes No 

At least one year of experience 
in software development? 

0 0 

Employed by EDS for at least 
one year? 

0 0 

Greater than one year of 
ICASE experience? 

At least one ICASE project 

Increase number of projects 
required? 

5 0 5 0 
Could be less depending on how 
much of the life cycle was 
experienced. (3) 

5 

0 

0 

5 

5 

5 

0 

0 

Include training projects? 

Other comments? 
(none) 

0 5 5 0 
Work experience is more significant 
than training experience. 
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Non-ICASE (traditional) 

Increase number of ICASE 
projects permitted? 

Include training projects in 
that count? 

Not currently involved in an 
ICASE project 

Valid? Feasible? 
Yes No Yes No 

At least one year of experience 5 
in software development? 

Employed by EDS for at least 
one year? 

Less than three months 
experience with ICASE? 

0 

0 

0 

0 

0 

5 0 
People with this much experience or 
less have not yet made the paradigm 
shift. 

4 1 4 1 
No more than one ICASE project 
should be permitted. (2) 

3 1 4 0 
1 uncertain 

4 0 4 0 
1 uncertain 

5. 

6. 

Sample a wide variety of current projects. 
All panel members indicated this was appropriate and feasible. 

Sample a wide variety in length and type of experience. 
All panel members indicated this was appropriate and feasible. 
Various sources for identifying possible participants were discussed, 
including training class rosters as well as project managers and 
supervisors from various strategic groups and corporate support areas. 

Balance sample with regard to number of individuals involved in 
current analysis vs programming assignment. 
All panel members indicated this was appropriate and feasible. 

Any additional comments about the selection criteria? 
(none) 



APPENDIX E 

MAIN SURVEY DATA AND STATISTICS 
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Descriptive Statistics for Combined Data Set 
Variable N Mean Std Dev Min Max 

Thinking Skills 
Compare 94 4.628 1.295 1.000 7.000 
Transfer 94 4.787 1.359 2.000 7.000 
Assemble 94 5.330 1.177 2.000 7.000 
Figure 94 4.617 1.304 1.000 7.000 
Analyze 94 6.404 0.677 5.000 7.000 
Coordinate 94 5.745 1.036 3.000 7.000 
Innovate 94 5.574 1.042 3.000 7.000 
Synthesize 94 5.511 1.003 3.000 7.000 

People Skills 
Follow Specifications 94 4.830 1.333 2.000 7.000 
Communicate 94 6.234 0.955 3.000 7.000 
Act as Liaison 93 4.731 1.328 2.000 7.000 
Persuade 94 4.372 1.368 1.000 7.000 
Coach 94 4.766 1.282 2.000 7.000 
Instruct 94 4.755 1.357 1.000 7.000 
Consult 94 5.543 0.876 3.000 7.000 
Lead 94 5.266 1.337 2.000 7.000 
Negotiate 94 4.511 1.550 1.000 7.000 
Mentor 94 4.660 1.300 1.000 7.000 

Job Characteristics 
Skill Variety 94 5.369 1.111 1.667 7.000 
Task Identity 94 4.965 1.186 2.333 7.000 
Task Significance 93 5.219 1.223 1.000 7.000 
Autonomy 94 5.443 0.895 3.000 7.000 
Feedback From Job 94 5.099 1.133 1.000 6.667 
Complexity 93 4.152 0.783 1.333 6.167 

Routine 93 4.473 1.411 1.000 7.000 
Method Available 93 5.065 1.524 1.000 7.000 
Method Used 93 4.591 1.401 1.000 7.000 
KSA Opportunities 93 5.011 1.403 1.000 7.000 
Challenge 94 4.989 1.332 1.000 7.000 
Overall Complexity 94 5.053 1.265 1.000 7.000 



328 

Descriptive Statistics for Combined Data Set 
Variable N Mean Std Dev Min Max 

Systems Dev. Technology 
Satisfaction 94 4.830 0.905 2.667 7.000 

SW Dev. Tools 94 4.777 1.345 1.000 7.000 
Operating Envir. 94 4.989 1.141 2.000 7.000 
Methodology 94 4.713 1.284 1.000 7.000 
Productivity Effect 94 4.500 1.397 1.000 7.000 
Quality Effect 94 4.883 1.234 2.000 7.000 
Mastery 94 5.117 1.226 2.000 7.000 

General Job 94 4.864 1.008 2.200 6.800 
Growth Potential 91 5.206 1.123 1.250 7.000 

Internal Work Motivation 94 5.633 0.652 3.333 6.667 

Individual Experience Levels 
Job Code 94 2.739 0.828 1.000 5.000 
Organizational Tenure 94 8.048 4.252 1.000 25.000 
Total SW Dev. Exper. 94 9.104 5.802 1.000 27.250 
Total ICASE Exper. 94 1.257 1.731 0.000 7.000 
Education 94 2.266 0.870 1.000 5.000 
Age 94 3.426 1.477 1.000 8.000 
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Descriptive Statistics for Traditional Group Data Set 
Variable N Mean Std Dev Min Max 

Thinking Skills 
Compare 49 4.571 1.099 1.000 6.000 
Transfer 49 4.694 1.357 2.000 7.000 
Assemble 49 5.449 1.226 2.000 7.000 
Figure 49 4.367 1.395 1.000 7.000 
Analyze 49 6.367 0.727 5.000 7.000 
Coordinate 49 5.735 1.132 3.000 7.000 
Innovate 49 5.469 1.063 3.000 7.000 
Synthesize 49 5.531 1.023 3.000 7.000 

People Skills 
Follow Specifications 49 4.918 1.455 2.000 7.000 
Communicate 49 6.143 0.979 3.000 7.000 
Act as Liaison 49 4.531 1.309 2.000 7.000 
Persuade 49 4.102 1.403 1.000 7.000 
Coach 49 4.531 1.293 2.000 7.000 
Instruct 49 4.673 1.179 2.000 7.000 
Consult 49 5.245 0.751 3.000 7.000 
Lead 49 5.184 1.286 2.000 7.000 
Negotiate 49 4.347 1.678 1.000 7.000 
Mentor 49 4.347 1.347 1.000 7.000 

Job Characteristics 
Skill Variety 49 5.190 1.052 1.667 7.000 
Task Identity 49 4.898 1.171 2.333 7.000 
Task Significance 49 5.190 1.182 1.667 7.000 
Autonomy 49 5.456 0.949 3.000 7.000 
Feedback from Job 49 4.993 1.203 1.333 6.667 
Complexity 49 4.007 0.752 1.833 5.667 

Routine 49 4.857 1.242 1.000 7.000 
Method Available 49 5.082 1.592 1.000 7.000 
Method Used 49 4.469 1.416 1.000 7.000 
KSA Opportunities 49 4.776 1.311 2.000 7.000 
Challenge 49 4.837 1.434 1.000 7.000 
Overall Complexity 49 4.837 1.313 2.000 7.000 
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Descriptive Statistics for Traditional Group Data Set 
Variable N Mean Std Dev Min Max 

Systems Dev. Technology 
Satisfaction 49 4.639 0.876 2.667 6.333 

SW Dev. Tools 49 4.633 1.318 1.000 7.000 
Operating Environ. 49 4.857 1.258 2.000 7.000 
Methodology 49 4.571 1.225 1.000 7.000 
Productivity Effect 49 4.204 1.414 1.000 7.000 
Quality Effect 49 4.653 1.300 2.000 7.000 
Mastery 49 4.918 1.170 2.000 7.000 

General Job 49 4.755 1.058 2.200 6.800 
Growth Potential 48 4.943 1.145 2.250 7.000 

Internal Work Motivation 49 5.697 0.640 3.667 6.667 

Individual Experience Levels 
Job Code 49 2.642 0.802 1.000 5.000 
Organizational Tenure 49 8.272 4.170 1.167 25.000 
Toted SW Dev. Exper. 49 8.881 5.945 1.167 25.000 
Total ICASE Exper. 49 0.031 0.083 0.000 0.333 
Education 49 2.388 0.931 1.000 5.000 
Age 49 3.449 1.430 2.000 7.000 
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Descriptive Statistics for ICASE Group Data Set 
Variable N Mean Std Dev Min Max 

Thinking Skills 
Compare 45 4.689 1.490 2.000 7.000 
Transfer 45 4.889 1.369 2.000 7.000 
Assemble 45 5.200 1.120 3.000 7.000 
Figure 45 4.889 1.153 2.000 7.000 
Analyze 45 6.444 0.624 5.000 7.000 
Coordinate 45 5.756 0.933 4.000 7.000 
Innovate 45 5.689 1.019 3.000 7.000 
Synthesize 45 5.489 0.991 3.000 7.000 

People Skills 
Follow Specifications 45 4.733 1.195 3.000 7.000 
Communicate 45 6.333 0.929 4.000 7.000 
Act as Liaison 44 4.955 1.329 2.000 7.000 
Persuade 45 4.667 1.279 2.000 7.000 
Coach 45 5.022 1.234 2.000 7.000 
Instruct 45 4.844 1.537 1.000 7.000 
Consult 45 5.867 0.894 3.000 7.000 
Lead 45 5.356 1.401 2.000 7.000 
Negotiate 45 4.689 1.395 1.000 7.000 
Mentor 45 5.000 1.168 2.000 7.000 

Job Characteristics 
Skill Variety 45 5.563 1.152 1.667 7.000 
Task Identity 45 5.037 1.211 2.667 7.000 
Task Significance 44 5.250 1.280 1.000 7.000 
Autonomy 45 5.430 0.843 3.333 7.000 
Feedback from Job 45 5.215 1.052 1.000 6.333 
Complexity 44 4.314 0.793 1.333 6.167 

Routine 44 4.045 1.478 1.000 7.000 
Method Available 44 5.045 1.462 1.000 7.000 
Method Used 44 4.727 1.387 1.000 7.000 
KSA Opportunities 44 5.273 1.468 1.000 7.000 
Challenge 45 5.156 1.205 1.000 7.000 
Overall Complexity 45 5.289 1.180 1.000 7.000 
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Descriptive Statistics for ICASE Group Data Set 
Variable N Mean Std Dev Min Max 

Systems Dev. Technology 
Satisfaction 45 5.037 0.899 2.667 7.000 

SW Dev. Tools 45 4.933 1.372 2.000 7.000 
Operating Environ. 45 5.133 0.991 3.000 7.000 
Methodology 45 4.867 1.342 2.000 7.000 
Productivity Effect 45 4.822 1.319 2.000 7.000 
Quality Effect 45 5.133 1.120 2.000 7.000 
Mastery 45 5.333 1.261 2.000 7.000 

General Job 45 4.982 0.949 2.200 6.600 
Growth Potential 43 5.500 1.034 1.250 7.000 

Internal Work Motivation 45 5.563 0.664 3.333 6.500 

Individual Experience Levels 
Job Code 45 2.844 0.852 1.000 5.000 
Organizational Tenure 45 7.804 4.373 1.000 16.000 
Total SW Dev. Exper. 45 9.346 5.699 1.000 27.250 
Total ICASE Exper. 45 2.593 1.682 0.750 7.000 
Education 45 2.133 0.786 1.000 5.000 
Age 45 3.400 1.543 1.000 8.000 
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Cronbach's Alpha for Skill Measures 

Correlation Analysis 
Raw Variables Std. Variables 

Deleted Correlation Cronbach's Correlation Cronbach's 
Variable with Total Alpha with Total Alpha 

Thinking Skills: 
Compare 0.288764 0.607061 0.266123 0.637079 
Transfer 0.324975 0.596735 0.319950 0.623312 
Assemble 0.289434 0.604689 0.285463 0.632172 
Figure 0.289778 0.606971 0.302602 0.627786 
Analyze 0.375969 0.594804 0.392476 0.604218 
Coordinate 0.390729 0.577907 0.410854 0.599279 
Innovate 0.226295 0.619528 0.252059 0.640620 
Synthesize 0.494290 0.552163 0.508273 0.572402 

People Skills: 
Follow specs. 0.343967 0.818147 0.344585 0.820008 
Communicate 0.323215 0.816906 0.333954 0.821068 
Act as Liaison 0.412462 0.810832 0.399363 0.814488 
Persuade 0.547981 0.795946 0.542868 0.799566 
Coach 0.643064 0.785762 0.649954 0.787987 
Instruct 0.634332 0.785941 0.633649 0.789775 
Consult 0.506315 0.803965 0.515000 0.802517 
Lead 0.585851 0.791698 0.581228 0.795462 
Negotiate 0.447481 0.809430 0.437207 0.810618 
Mentor 0.591940 0.791255 0.599558 0.793484 
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Factor Analysis for Skills Measures 

Thinking Skills: 
Compare 
Transfer 
Assemble 
Figure 
Analyze 
Coordinate 
Innovate 
Synthesize 

FACTOR1 FACTOR2 
0.07097 
0.28922 
0.16857 
0.35959 
0.57047 
0.61746 
0.49156 
0.48741 

0.66759 
0.35792 
0.48144 
0.19706 
0.23200 
0.21587 
0.03952 
0.57233 

Variance explained by each factor ignoring other factors 
FACTOR1 FACTOR2 

1.432304 1.273943 
Final Communality Estimates: Total = 2.397177 

TS1 TS2 TS3 TS4 
0.468015 0.162269 0.232041 0.136885 

TS5 TS6 TS7 TS8 
0.328255 0.381668 0.256881 .431162 

People Skills 
Follow Specs 
Communicate 
Act as Liaison 
Persuade 
Coach 
Instruct 
Consult 
Lead 
Negotiate 
Mentor 

FACTOR1 
0.39203 
0.27412 
0.50602 
0.49243 
0.85386 
0.77190 
0.44093 
0.47305 
0.31715 
0.59225 

FACTOR2 
0.24765 
0.41764 
0.21949 
0.46110 
0.63338 
0.51867 
0.81894 
0.54604 
0.29152 
0.56258 

FACTOR3 
0.17243 
0.15715 
0.25218 
0.49005 
0.20471 
0.32487 
0.27043 
0.57089 
0.95806 
0.33684 

Variance explained by each factor ignoring other factors 
FACTOR1 FACTOR2 FACTOR3 

2.921827 2.537032 1.936002 
Final Communality Estimates: Total = 4.840508 

PS9 PS10 PS11 PS12 PS 13 
0.154898 0.174814 0.281049 0.375658 0.762869 

PS14 PS15 PS16 PS17 PS18 
0.600145 0.678692 0.472023 0.919851 0.420510 
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Items Comprising Systems Development Satisfaction Measure 
Correlation Analysis 

Deleted 
Variable 
SW. Dev 
Oper. Environ. 
Methodology 
Productivity 
Quality 
Mastery 

Raw Variables 
Correlation Cronbach's 

Std. Variables 
Correlation Cronbach's 

with Total 
Tools 0.580217 

0.478321 
0.521263 
0.713477 
0.656754 
0.417616 

Alpha 
0.768362 
0.790270 
0.781815 
0.733900 
0.751241 
0.803381 

with Total 
0.586508 
0.472350 
0.518346 
0.712323 
0.650683 
0.413705 

1 
2 
3 
4 
5 
6 

1 
1.0 

0.5848 
0.3941 

1.0 

Alpha 
0.763466 
0.789430 
0.779129 
0.733278 
0.748277 
0.802256 

Spearman Correlation Coefficients 
6 

1.0 
*** 0.2865 *** 1.0 

0.5159 *** 0.5597 *** 0.5598 *** 
0.3748 *** 0.4755 *** 0.4756 *** 0.6990 *** 1.0 
0.3262 *** 0.1713 * 0.3089 *** 0.4352 *** 0.4554 *** 1.0 

Prob. Rho = 0: *** >.01, ** >.05, * >.10 

SW Dev. Tool 
Op. Environ. 
Methodology 
Productivity 
Quality 
Mastery 

Factor Analysis 
FACTOR1 FACTOR2 

0.72032 0.51530 
0.38333 
0.58504 
0.83555 
0.83079 
0.49930 

0.84962 
0.37010 
0.51493 
0.39672 
0.24293 

Variance explained by each factor ignoring other factors 
FACTOR1 FACTOR2 

2.392401 1.859237 
Final Communality Estimates: Total = 3.270703 

SAT1 SAT2 SAT3 SAT4 SAT5 SAT6 
0.547158 0.725879 0.348698 0.707847 0.691541 0.249579 
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Items Comprising Complexity Measure 
Correlation Analysis 

Deleted 
Variable 
Routineness 
Method Available 
Methodology Used 
SA Opportunities 
Level of Challenge 
Overall Complexity 

Raw Variables 
Correlation Cronbach's 

Std. Variables 
Correlation Cronbach's 

with Total 
-0.013887 
0.514557 
0.506943 
0.469358 
0.507721 
0.364390 

Alpha 
0.739634 
0.552369 
0.559460 
0.574127 
0.561978 
0.613960 

with Total 
-0.027762 
0.499342 
0.481031 
0.486729 
0.530896 
0.380603 

Spearman Correlation Coefficients 

Alpha 
0.742388 
0.563515 
0.570629 
0.568423 
0.551093 
0.608438 

Complexity 1 2 3 4 5 
1 1.0 
2 0.2489 ** 1.0 
3 0.2134 ** 0.7376 *** 1.0 
4 -0.2694 *** 0.2671 *** 0.2118 ** 1.0 
5 -0.1218 0.1849 * 0.2036 ** 0.5190 *** 1.0 
6 -0.1691 * 0.0439 0.0711 0.4914 J*;** 0.6751 *** 

6 

1.0 

Prob. Rho = 0: *** >.01, ** >.05, * >.10 

Factor Analysis 
Factor 1 Factor 2 
-0.23237 0.27323 
0.19133 0.97324 
0.19596 0.78295 
0.72125 0.25548 
0.85450 0.19430 
0.85125 0.01869 

Complexity Items 
Routineness 
Methodology Avail. 
Methodology Used 
SA Opportunities 
Challenge 
Overall Complexity 

Variance explained by each factor ignoring other factors 
FACTOR1 FACTOR2 

2.104010 1.738239 
Final Communality Estimates: Total = 3.732774 

WA15 WA16 WA17 WA18 WA19 WA20 
0.158300 0.947249 0.615409 0.534937 0.731289 0.745591 



H •O 1 Technology Group Membership as a 
Function of Thinking Skills 

General Linear Models Procedure 
Dependent Variable: Technology Group 
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Analysis of Variance 
Sum of Mean 

Source DF Squares Square F Value Pr 

Model 8 1.77066 0.22133 0.867 C 

Error 85 21.68679 0.25514 
C Total 93 23.45745 

Root MSE 0.50511 R-square 0.0755 
Dep Mean 1.47872 Adj R-sq -0.0115 

C.V. 34.15869 

Parameter Standard T for HO: Pr>! T' 
Variable Estimate Error Parameter=0 
Intercept 1.109564 0.57708885 1.923 0.0579 
Compare 0.025817 0.04587434 0.563 0.5751 
Transfer 0.031476 0.04174364 0.754 0.4529 
Assemble -0.062968 0.04866307 -1.294 0.1992 
Figure 0.072280 0.04320685 1.673 0.0980 
Analyze 0.035387 0.08841042 0.400 0.6900 
Coordinate -0.041682 0.05840021 -0.714 0.4773 
Innovate 0.045626 0.05520989 0.826 0.4109 
Synthesize -0.025519 0.06365355 -0.401 0.6895 

Level of Significance: ***.01 , **.05, * .1 
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H0 L Technology Group Membership as a Function of 
People Skills 

General Linear Models Procedure 
Dependent Variable: Technology Group 

Sum of 
Source DF Squares 

Model 10 5.39372 
Error 82 17.78908 
C Total 92 23.18280 

Root MSE 0.46577 
Dep Mean 1.47312 

C.V. 31.61784 

Analysis of Variance 
Mean 

Square F Value 

0.53937 2.486 
0.21694 

R-square 0.2327 
Adj R-sq 0.1391 

Prob>F 

0.0118 ** 

Parameter Standard T for HO: Pr> j T! 
Variable Estimate Error Parameter=0 
Intercept 0.385100 0.41204892 0.935 0.3527 
Follow Specs. -0.051397 0.04024743 -1.277 0.2052 
Communicate -0.009742 0.05587239 -0.174 0.8620 
Act as Liaison 0.051817 0.04193087 1.236 0.2201 
Persuade 0.031259 0.04460160 0.701 0.4854 
Coach 0.073617 0.06362012 1.157 0.2506 
Instruct -0.097233 0.05550746 -1.752 0.0836 
Consult 0.216136 0.06970887 3.101 0.0026 
Lead -0.077350 0.04952744 -1.562 0.1222 
Negotiate 0.035126 0.04066529 0.864 0.3902 
Mentor 0.037526 0.04878383 0.769 0.4440 

Level of Significance: *** .01, ** .05, * .1 
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H0 2 Technology Group Membership as a Function of 
Job Characteristics 

General Linear Models Procedure 
Dependent Variable: Technology Group 

Analysis of Variance Sum of Mean 
Source DF Squares Square F Value 

Model 6 1.20612 0.20102 0.787 
Error 86 21.97667 0.25554 
C Total 92 23.18280 

Root MSE 0.50551 R-square 0.0520 
Dep Mean 1.47312 Adj R-sq -0.0141 

C.V. 34.31580 

Prob>F 

0.5828 

Parameter Standard T for HO: Pr> | T | 
Variable Estimate Error Parameter=0 
Intercept 0.841596 0.47282027 1.780 0.0786 
Complexity 0.107553 0.09014394 1.193 0.2361 
Skill Variety 0.029592 0.06446083 0.459 0.6473 
Task Identity 0.027442 0.04710095 0.583 0.5617 
Task Significance -0.017402 0.04715241 -0.369 0.7130 
Autonomy -0.025462 0.06251807 -0.407 0.6848 
Feedback from Job 0.023473 0.05144108 0.456 0.6493 

Level of Significance: *** .01, ** .05, * .1 
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Source 

H0 5 Development Technology Satisfaction as a Function of 
Thinking Skills and Technology Used 

General Linear Models Procedure 
Number of observations in data set = 92 

Dependent Variable: Development Technology Satisfaction 

DF Sum of Squares Mean Square F Value Pr > F 

Model 9 
Error 82 
Corrected Total 91 

R-Square 
0.163754 

12.23525725 
62.48213405 
74.71739130 

C.V. 
18.03323 

1.35947303 
0.76197724 

Root MSE 
0.87291308 

1.78 0.0837 

Dev. Techn. 
Satisf. Mean 
4.84057971 

T for HO: Pr> j T! Std Error of 
Parameter Estimate Parameter=0 Estimate 

Intercept 4.263035378 4.17 0.0001 1.02340701 
Compare -0.099650176 -1.25 0.2143 0.07962449 
Transcribe 0.019021430 0.26 0.7951 0.07301073 
Assemble 0.046806190 0.55 0.5859 0.08556617 
Figure -0.021084526 -0.27 0.7900 0.07892855 
Analyze 0.174779310 1.14 0.2579 0.15340814 
Coordinate -0.288471886 -2.84 0.0056 *** 0.10143772 
Innovate 0.073310883 0.76 0.4475 0.09605586 
Synthesize 0.062718505 0.57 0.5708 0.11020125 
Techn. Group 0.390296183 2.06 0.0426 * 0.18949112 

Level of Significance: *** .01, ** .05, * .1 



H0 u General Job Satisfaction as a Function of 
Job Characteristics and Development Technology Used 

General Linear Models Procedure 
Number of observations in data set = 92 

Dependent Variable: General Job Satisfaction 
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Source 
Model 
Error 
Corrected Total 

DF Sum of Squares Mean Square F Value Pr > F 
7 25.13149515 3.59021359 4.40 0.0003 *** 

83 67.71597737 0.81585515 
90 92.84747253 

R-Square 
0.270675 

C.V. 
18.62154 

Root MSE 
0.90324700 

Dev. techn. 
Satisf. Mean 
4.85054945 

T for HO: Pr> j T | Std Error of 
Parameter Estimate Parameter=0 Estimate 
Intercept 0.8614248044 0.98 0.3282 0.87580822 
Complexity -0.0564964244 -0.34 0.7327 0.16487458 
Skill Variety 0.3404144849 2.94 0.0042 ** 0.11561350 
Task Identity 0.0493083690 0.58 0.5623 0.08475978 
Task Signif. 0.0498954585 0.59 0.5564 0.08449372 
Autonomy 0.2024639849 1.79 0.0777 * 0.11332888 
Feedback Job 0.1289069029 1.40 0.1654 0.09211724 
Tech Group 0.0820423787 0.42 0.6738 0.19419165 

Level of Significance: *** .01, ** .05, * .1 
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Source 

H0 1 2 Growth Potential Satisfaction as a Function of 
Job Characteristics and Development Technology Used 

General Linear Models Procedure 
Number of observations in data set = 92 

Dependent Variable: Growth Potential Satisfaction 

DF Sum of Squares Mean Square F Value Pr > F 

Model 7 
Error 80 
Corrected Total 87 

R-Square 
0.586705 

65.89721106 
46.42026054 

112.31747159 

C.V. 
14.61219 

9.41388729 
0.58025326 

16.22 0.0001 

Root MSE 
0.76174356 

Growth Potential 
Satisfaction Mean 

5.21306818 

T for HO: Pr> IT j Std Error of 
Parameter Estimate Parameter=0 Estimate 
Intercept -1.504225544 -1.97 0.0518 0.76205201 
Complexity 0.086721170 0.62 0.5366 0.13971181 
Skill Variety 0.469376634 4.72 0.0001 * * * 0.09945869 
Task Identity -0.025547638 -0.35 0.7242 0.07214754 
Task Significance 0.142832714 2.00 0.0494 ** 0.07156991 
Autonomy 0.349236218 3.46 0.0009 *** 0.10079673 
Feeback from Job 0.155354391 1.97 0.0522 * 0.07880915 
Tech. Group 0.341408767 2.05 0.0433 ** 0.16625476 

Level of Significance: *** 01 ** .05 * .1 



H0 1 4 Internal Work Motivation as a Function of 
Job Characteristics and Development Technology Used 

General Linear Models Procedure 
Number of observations in data set = 92 

Dependent Variable: Internal Work Motivation 
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Source DF Sum of Squares Mean Square F Value Pr > F 

Model 7 8.55287394 1.22183913 3.64 0.0018 *** 
Error 83 27.86104547 0.33567525 
Corrected Total 90 36.41391941 

R-Square 
0.234879 

C.V. 
10.25742 

Root MSE 
0.57937488 

Internal Work 
Motivation Mean 

5.64835165 

T for HO: Pr> j T J Std Error of 
Parameter Estimate Parameter=0 Estimate 

Intercept 3.650658664 6.50 0.0001 0.56177466 
Complexity 0.185861840 1.76 0.0825 * 0.10575644 
Skill Variety 0.061005260 0.82 0.4131 0.07415863 
Task Identity 0.063330623 1.16 0.2474 0.05436795 
Task Significance 0.117866305 2.17 0.0325 ** 0.05419729 
Autonomy 0.039495184 0.54 0.5884 0.07269319 
Feedback from Job 0.019291286 0.33 0.7449 0.05908729 
Tech. Group -0.235122763 -1.89 0.0626 * 0.12456146 

Level of Significance: *** .01, ** .05, * .1 



H016 Growth Potential Satisfaction as a Function of 
Maturity Measures and Development Technology Used 

General Linear Models Procedure 
Number of observations in data set = 94 

Dependent Variable: Growth Potential Satisfaction 
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Source DF 
Model 6 
Error 84 
Corrected Total 90 

R-Square 
0.142564 

Sum of Squares 
16.19156194 
97.38261388 

113.57417582 

C.V. 
20.68203 

Mean Square F Value Pr > F 
2.69859366 2.33 0.0397 
1.15931683 

Root MSE 
1.07671576 

Growth Potential 
Satisf. Mean 
5.20604396 

T for HO: Pr> | T j Std Error of 
Parameter Estimate Parameter=0 Estimate 

Intercept 3.874819260 6.34 0.0001 0.61141712 
Organiz. Tenure 0.060011966 1.65 0.1029 0.03639674 
Total SW Dev. Exp. -0.019151593 -0.58 0.5631 0.03299277 
Job Rank 0.190197817 0.88 0.3840 0.21733902 
Education -0.078334875 -0.54 0.5883 0.14414210 
Age -0.032666854 -0.25 0.8038 0.13108477 
Tech. Group 0.533403419 2.26 0.0266 ** 0.23629361 

Level of Significance: *** .01, ** .05, * .1 
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