
INFORMATION MANAGEMENT IN LOCAL AREA NETWORKS: 

IMPACT ON USERS' PERCEPTIONS 

DISSERTATION 

Presented to the Graduate Council of the 

University of North Texas in Partial 

Fulfillment of the Requirements 

For the Degree of 

DOCTOR OF PHILOSOPHY 

By 

Melanie J. Norton, B.A., M.L.S. 

Denton, Texas 

May 1994 



4 Q 

Norton, Melanie J., Information Management in Local Area Netwoiks: Impact on 

Users' Perceptions. Doctor of Philosophy (Information Science), May 1994, 60 pp., 6 tables, 

1 illustration, 58 bibliography titles. 

In this study, computer human interaction factors are examined as a possible source of 

information to aid in the operation and management of local area computer networics. Users' 

perceptions of computer performance and response time are evaluated in relation to specific 

modifications in the information organization of a file server in a local area network 

configuration running in Novell 3.11. 

Investigating netwoik users' perceptions provides data relative to the file server's 

information organization effect on users. Understanding whether users can detect changes 

made to the file server information organization structures, such as modifications in mapping 

or minimization of duplicate files, provides data that will improve local area netwoik 

management Recognizing what users actually perceive provides a framework for evaluating 

use of system management time, equipment and software. 

This study uses two treatment groups and a control group. The dependent variables are 

the subjects' perceptions of the computer performance as indicated by their perception of 

response time and common interface features including menu usability. The independent 

variables are the drive mapping levels, a netwoik file management parameter, and the file 

collection status. 
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CHAPTER I 

INTRODUCTION 

Background 

In this study, computer human interaction factors are examined as a possible source of 

information to aid in the operation and management of local area computer networks. 

Over the last twenty years, studies of human computer interaction factors have been 

conducted to examine the role of the computer in providing for users' information satisfaction. 

These studies sought to gather data to determine what variables affect the users' perceptions of 

computers in order to guide the improvement of the human computer interface design or to 

develop evaluation methodologies (Allan & Gerstberger, 1967; Baiter & Lucas, 1983; Bailey 

& Pearson, 1983; Ives, Olson & Barourdi, 1983; Rushinek & Rushinek, 1986; Shneidennan, 

1987). A central feature of these studies was the underlying notion that user satisfaction with 

the computer system is a significant contributor to the success or failure of the system 

(Baroudi, Olson & Ives, 1986; Chin, Diehl & Noiman, 1988; Rushinek & Rushinek, 1986; 

Shneidennan, 1987). 

User perception of computer performance should be an indicator of the future potential 

efficiency, utilization and success of a computer system (Allen & Gerstberger, 1967; Barber & 

Lucas, 1983; Bailey & Pearson, 1983; Buckland, 1991; Ives et al., 1983; Rushinek & 

Rushinek, 1986; Shneiderman, 1987). Users with negative perceptions of a computer system 

may not use the system. Examples of negative perceptions might be related to difficulty of • 
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use (Rubinstein; Hersh & Ledgaid, 1984) or inappropriate computer response time (Barber & 

Lucas, 1983; Rushinek & Rushinek, 1986). Other examples of negative perceptions are related 

to system navigation difficulty or the relevance of computer responses (Barber & Lucas, 

1983; Buckland, 1991; Gufflemette, 1991; Kibirige, 1989; Rubinstein et al., 1984; Rushinek & 

Rushinek, 1986; Shneideiman, 1987). 

The majority of studies that have been perforated in the area of users' perceptions of 

computers have been studies using computer managerial personnel, programmers and systems 

analysts, or trained task specific users, not non-technical users (Baiter & Lucas, 1983; Bailey 

& Pearson, 1983; Ives et al., 1983; Lambert, 1983; Li, Shani & Pemer, 1991; Rubenstein et 

al., 1984; Ruth & Gardner, 1987; Thadhani, 1983, 1981). Technological advances, including 

the development of the personal computer, and economic changes, such as the decreased costs 

of computer chips, have altered the demographics of the computer user population. Currently, 

the majority of computer users (ninety-seven percent) are non-technical users (Ruth & 

Gardner, 1987). To better manage a computer system for the majority of users, the 

perceptions held by the non-technical users should be examined (Li et al., 1991; Ruth & 

Gardner, 1987). The skills and needs of computer users are much more diverse than 

previously thought (Noiman, 1984). 

With the advent of local area networks (LANs), multiple users are connecting to file 

servers and are relying on the information organization within those machines to assist them in 

completing their tasks as efficiently as possible. Computer network management has focused 

primarily on mechanical considerations rather than on users' perceptions, substituting 

mechanical benchmarks or managerial fiat, where users' evaluations should yield the measure 

of efficiency (Buckland, 1991; Li et al., 1991; Khosrowpour, 1990; Kibirige, 1989; Rubinstein 

et al., 1984; Shneideiman, 1987). This focus on the mechanical devices has actually been 
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technology management rather than information management (Khosrowpour, 1990). The 

speed of technological change has fostered this mechanical measurement trend. Machine 

benchmarks do not necessarily yield any data about the efficiency of computer systems as 

perceived by the users (Rubinstein et al., 1984; Shneideiman, 1987). Information system 

managers frequently point to user involvement and satisfaction as central to a successful 

system but seldom involve the users in design, implementation or testing (Bahl, 1990). It has 

been assumed that efficiency, utility and information organization, as determined by the 

designers, programmers and system managers, is positively perceived by users and enhances 

productivity. This may not necessarily be true. 

Problem Statement 

Computer human interaction factors as a source of information for the operation and 

management of local area computer networks has not been adequately researched. When 

operational parameters are changed in a LAN system, what effect does this have on the users' 

perceptions of the system? 

Research Approach 

This study addresses a segment of this problem by examining users' perceptions of 

computer performance in reaction to modifications in the information structure of a network 

file server. It examines users' perceptions of computer performance while performing specific 

tasks at a computer work station on a local area netwoik. The tasks are normal activities that 

any user would perform to use the computer in daily woik activities. Users' perceptions are 

evaluated in relation to specific modifications in the information organization of the file server 

which affect computer response time. How and when users perceive changes in the file server 

will yield management information. 
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Two treatment groups and a control group are used in this study. The dependent 

variables are the subjects' perceptions of the computer performance as indicated by their 

perception of menu usability, computer operations speed and overall system perfoimance. The 

subjects ranked statements related to various aspects of the dependent variables using a seven 

point scale between opposing adjectives associated with the statements after performing 

specific computer tasks. 

The independent variables are the drive mapping levels, the file delete wait time and 

minimum file delete wait time parameters and the related file collection status. Manipulating 

mapping levels and file delete wait times will affect the computer response time. Examining 

the results of manipulating these variables will indicate whether they affect computer response 

time sufficiently to be perceived by users. Investigating users' perceptions of menu usability, 

computer operations speed and overall systems performance should indicate some of the ways 

in which users perceive information organization modifications which influence response time 

in local area networks. Mapping levels, file delete wait time and related file collection status 

are not the only aspects of information organization management in a LAN that can be 

manipulated to affect computer response time, but will be the only ones considered in this 

study. 

Significance of the study 

Local area network computer systems exist throughout society, both in profit and non-

profit sectors. These systems provide communication links within offices, throughout 

buildings, across the country and even around the world. Local area networks are more than 

just connected computers. They provide resource sharing of hardware, software and 

information. Local area networks are complex, interconnected information systems. Despite 

the ubiquity of these systems, there has been minimal examination of users' perceptions of 
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local area networks' efficiency, utility and success. Various studies have demonstrated that 

users' perceptions of computer systems are significant to the amount of system usage (Baroudi 

et al., 1986) and important to job productivity and satisfaction (Baiter & Lucas, 1983). It is 

not economically reasonable to install computer systems or networks that will not be used or 

with which users are dissatisfied (Barber & Lucas, 1983; Bailey & Pearson, 1983; Baroudi et 

al., 1986; Ives et al., 1983). Investigating network users' perceptions provides data relative to 

the file server's information organization effect on users. This study seeks to provide a 

preliminary investigation into the relationship among users' perceptions and organization of 

information in a network server. Understanding whether users can detect changes made to the 

file server information organization structures, such as modifications in mapping or 

minimization of duplicate files, provides data that will contribute to local area netwoik 

management Recognizing what users actually perceive provides a framewoik for evaluating 

use of system management time, equipment and software. Time and cost benefits would 

accrue by not investing in activities that are not positively perceived by users. Equipment 

management and purchasing decisions would be influenced by insight into which technological 

advances are likely to affect users' perceptions of the interaction. 

Limitations of the Study 

1. The study is limited to the use of 386 SX computer workstations running at 20 Mhz 

using monochrome monitors. 

2. This study is limited to the netwoik operating system Novell 3.11, operating in a thin 

net environment. 

3. The population under study is limited to students enrolled in School of Library and 

Information Sciences (SLIS) courses at the University of North Texas. 
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Definitions 

Batch files are files of program instructions that are used to automate repetitive tasks or to 

simplify execution of instructions. Batch files are structures used to perform series of 

commands by invoking a single batch file name. Such batch files are used, for example, to 

change drives or directories, invoke software packages, or load network drivers. Batch files 

also allow for modifications to be made to the system in an automated fashion in response to 

changes in software or in adjunct systems. Batch files exist both on the server computer and 

in workstations (Novell, 1991a, 1991b). 

Computer response time is the time it takes for the computer to make a response to an input 

command or request from a user or another computer. Computer response time is measured 

by clocking the time it takes from the input of a command to the appearance on the computer 

screen of some form of response. 

File Delete Wait Time is a parameter that can be set in Novell netware to establish the length 

of time that a deleted file may remain in the server before it is purged. When a user deletes a 

file, the file is removed from the user's directory but remains in salvage space on the hard disk 

of the file server. The file delete wait time parameters define how long a file may remain in 

salvage before it may be purged from the disk. Novell attempts to maintain a minimum one 

thirty-second (1/32) of the disk space available for new files and temporary files. If a file is 

deleted, it resides on the disk until the operating system needs the space. Setting this 

parameter will defeat the purging function only so long as the operating system does not detect 

available space falling below the minimum. The default setting for the parameter is 5 minutes, 

29.6 seconds and the maximum setting is seven days (Novell, 1991a, 1991b, 1991d). 

File server is a computer that is dedicated to providing shared resource access to a variety of 

computers attached to it. The file server in this study is a 386 DX processor running at 33 
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MHz with 16 megabytes of RAM. This file server is operating Novell 3.11 and is the central 

computer for the SLIS local area netwoik used by students. 

Functionality refers to the capacity of a computer, or its software, to perform specific tasks. 

Information organization structure refers to several characteristics of a file server operating 

system that permit the local area netwoik manager to arrange the configuration of the data, 

software and systems. The information organization structure reflects whatever arrangement 

the computer manager imposes on the file server within the limitations of the specific netwoik 

operating system. This organization includes the route messages will travel, the arrangement 

of directories and files and the number of files residing in buffers awaiting action. 

To be able to share resources, including information, there are methods to access the resources, 

which implies there must be organization. LANs use a variety of organizational techniques to 

control and to access these resources. The initial oiganizational feature is the file system 

within the file server, the primaiy computer of the netwoik. The file server is divided into 

volumes, which are then divided into directories, which may be divided into subdirectories. 

The least item in the hierarchy is the file, or document (Novell, 1991a). 

Local area networks (LANs) are computers in a limited area that are connected to a central file 

server computer for the puiposes of sharing software, communications and memory. 

Minimum File Delete Wait Time is a parameter of Novell netware that may be set to define 

the minimum amount of time a file must be held before the system marks it for purging. 

Unlike the file delete wait time parameter, files can not be purged until this time parameter is 

met, even if the volume is full and no space is available for other files to be created. Default 

is 1 minute, 5.9 seconds, but may be extended to seven days (Novell, 1991a, 1991b, 1991d). 

Search drive mapping allows the user to access files that are in directories other than where 

the user is woiking. Mapping establishes pathways that the system can access for searching 
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without having to leave a specific location to access other locations. Mapping identifies the 

drives, A:, C:, H: and so on, as well as locations in volumes or directories. Mapping is 

critical to efficient operation and ease of movement within the system (Novell, 1991a, 1991b, 

1991d). 

Level of mapping refers to the extent of the search drive mapping. The more pathways 

identified in the mapping, the more pathways the search process will travel. The search 

process in a high level of mapping is elongated and results in computer response time delays. 

A low level of mapping means that fewer pathways are identified, yielding fewer pathways for 

the search process to follow. However, if mapping is too minimal, it can make it impossible 

to locate a needed pathway. Setting a level of mapping appropriate to the majority of users 

tends to yield an 'average' level of mapping (Novell, 1991a, 1991b, 1991d). 

Usability is the capacity of a computer or its software to be used. If the user is unable to 

make a software operate, that software has low usability. 

Hypotheses 

Ht. Increasing computer response time, by increasing the level of mapping and file delete 

wait time, will not affect users' perceptions of menu usability. 

H2. Increasing computer response time, by increasing the level of mapping and file delete 

wait time, will not affect users' perceptions of computer operations speed. 

H3. Increasing computer response time, by increasing the level of mapping and file delete 

wait time, will not affect users' perceptions of overall system performance. 

H4. Decreasing computer response time, by decreasing the level of mapping and file 

delete wait time, will not affect users' perceptions of menu usability. 

H5. Decreasing computer response time, by decreasing the level of mapping and file 

delete wait time, will not affect users' perceptions of computer operations speed. 
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He. Decreasing computer response time, by decreasing the level of mapping and file 

delete wait time, will not affect users' perceptions of overall system performance. 

The determination of effect on users' perceptions in these areas will be based upon identifying 

any significant differences found among the responses of the groups to the related statements 

(see Appendix C). If modified levels of mapping and file delete wait time affect users' 

perceptions of menu usability, there should be significant differences among group means on 

the related statements. Statements 4 through 11 refer to characteristics of menu usability users 

perceive. Determining whether these characteristics are perceived as different related to the 

status of the file server, group to group, is central to this study. Subject ratings of the 

statements in Table 1, compared group to group, will indicate whether characteristics of menu 

usability are perceived differently under different file server configurations. 

Table 1 

Menu Usability Statements 

Statement Scale 

4. menu system influence on system: simplifies adds complexity 
1 2 3 4 5 6 7 

5. menu system can be used: with ease with difficulty 
1 2 3 4 5 6 7 

6. menu layers: useful confusing 
1 2 3 4 5 6 7 

7. menu layers affect on speed: increases decreases 
1 2 3 4 5 6 7 

8. menu display in general: helpful not helpful 
1 2 3 4 5 6 7 
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Table 1. Cont. 

9. menu display appearance: 

10. menu structure: 

11. menu display appearance: 

cluttered uncluttered 
1 2 3 4 5 6 7 

not logical logical 
1 2 3 4 5 6 7 

readable unreadable 
1 2 3 4 5 6 7 

If modified levels of mapping and file delete wait time affect users' perceptions of 

computer operations speed, there should be significant differences among group means of the 

related statements. Subject ratings of the statements in Table 2, compared group to group, 

will indicate whether characteristics of computer operations speed are perceived differently 

under different file server configurations. 

Table 2 

Computer Operations Speed Statements 

Statement Scale 

12. speed of menu changes: 

13. speed of computer response to input: 

too slow fast enough 
1 2 3 4 5 6 7 

too slow fast enough 
1 2 3 4 5 6 7 

14. speed of screen display change at menu level: fast enough too slow 
1 2 3 4 5 6 7 

15. speed of screen display change while in software, 
i.e. while using WordPerfect or PlanPerfect: fast enough too slow 

12 3 4 5 67 
16. speed of movement between screens at DOS level, 

i.e. CD SAMPLE: fast enough too slow 
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Table 2. Cont. 

17. speed of returning to previous display 
i.e. returning to the top of the Spreadsheet: 

12 3 4 5 67 

fast enough too slow 
1 2 3 4 5 6 7 

18. speed of access to software, using the menu: fast enough too slow 
12 3 4 5 67 

19. speed of access to software, NOT using the menu: fast enough too slow 
1 2 3 4 5 6 7 

20. speed of file recall using the menu 
i.e. using WordPerfect List Files: 

21. speed of file recall NOT using the menu 
i.e. using retrieve in PlanPerfect: 

fast enough too slow 
12 3 4 5 67 

fast enough too slow 
1 2 3 4 5 6 7 

If modified levels of mapping and file delete wait time affect users' perceptions of overall 

system performance, there should be significant differences among group means on the related 

statements. The statements used for detecting perception of changes in overall system 

performance include two specific statements about response time and some general statements 

about the users' reactions to the computer system. Comparing the ratings, group to group, on 

the statements 22 through 29, will indicate whether system performance was perceived as 

different relative to the file server configuration. 
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Table 3 

Overall System Performance Statements 

Statement Scale 

22. response time for most operations: 

23. response time compared to prior use of system: 

24. locating files, without menus: 

25. navigating system: 

26. overall reactions to the computer: 

27. 

28. 

29. overall evaluation of performance: 

fast enough too slow 
1 2 3 4 5 6 7 

faster slower 
1 2 3 4 5 6 7 

easy difficult 
1 2 3 4 5 67 

simple complex 
1 2 3 4 5 6 7 

good bad 
1 2 3 4 5 6 7 

satisfying frustrating 
1 2 3 4 5 6 7 

too slow fast enough 
1 2 3 4 5 6 7 

good bad 
1 2 3 4 5 6 7 



CHAPTER II 

REVIEW OF THE LITERATURE 

The role of the computer users' perceptions was being discussed as early as 1967. 

Caibonell, Elkind and Nickerson highlighted several issues emerging in the computing field 

during the late 1960's. They advocated exploring users' computer interactions from a 

psychological viewpoint and then combining that with the systems approach to develop 

methods of design that were not entirely dependent upon the users' reactions. 

At the present time, designers and managers of time-sharing computer utilities are 

forced to discover after the fact, through the reactions of users, the acceptability of 

the dynamical characteristics of their systems. Hopefully thorough investigations of 

these characteristics, both from a systems and a psychological point of view, may 

lead to the establishment of performance criteria which could help guide system 

development from the eaily phase of design (Caibonell, Elkind & Nickerson, 1968, 

p. 135). 

The issues they identified still concern the computing community. 

Among the most important problems facing designers of computer utilities is that of 

determining the relationship between the dynamical characteristics of the system and 

its acceptability to the user...two dynamical aspects of time sharing systems, namely: 

accessibility and response time (Caibonell, Elkind & Nickerson, 1968, p. 135). 

Accessibility and response time in 1967 meant access to online mainframe time sharing 

systems and the time it took for the computer to respond to user input. Similar to what Allen 

and Gerstberger discovered about infoimation system accessibility (1968), Caibonell's group 
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reported that difficulty accessing systems frustrated users and inhibited use of the systems 

(1968). Carbonell et al. (1968) likened response time in the computer human interaction to a 

human conversation, "...a conversation has the property of continuity...In human conversations 

there is quite an apparent intolerance for even relatively short periods of silence" (1968, p. 

137). Users' sensitivity to accessibility and response time continue to be a focus of discussioa 

Allen and Gerstberger found that information systems were essentially unused if they required 

more effort or time to access then an alternative method (1968). Allen and Gerstberger and 

researchers after them, found that decisions to use or not use a system were often based on 

prior experience or perceptions related to the accessibility and time expense of the system 

(Allen & Gerstberger, 1968; Culnan, 1984; Lancaster, 1979; Rouse & Rouse, 1984). Lancaster 

reported that "accessibility and ease of use seem to be the most important factors" in the 

selection and use of an information system (1979, pp. 312-313). However, when addressing 

how users evaluate information systems, time cost was also identified as an important factor, 

especially as it relates to user time and effort expenditures (Lancaster, 1979, p. 109). The 

users' perception of accessibility, effort and time significantly influences the use or non-use of 

a system (Allen & Gerstberger, 1968; Culnan, 1984; Lancaster, 1979; Rouse & Rouse, 1984). 

Perceptions of computer response times and response time expectations are a significant 

portion of users' schema for evaluating both the computer interface and the computer's 

functionality (Carbonell et al., 1967; Shneiderman, 1980, 1987). 

In 1981, Thadhani concluded that user productivity is correlated to computer response 

time. Due to perceived increases in user cost versus hardware costs, Thadhani recommended 

focusing on improving response time, thereby increasing user productivity. "Therefore, new 

strategies and policies are needed that concentrate on system response time and user 

productivity and de-emphasize processor utilization and system throughput" (p. 421). 
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Following Thadhani's work, studies attempted to identify optimum response time rates 

(Bevan, 1981) or optimum variations in response time in combination with other factors. 

Goodman and Spence (1982) related the effects of variations in response time to problem 

solving performance and environmental factors, such as time of day. Other work attempted to 

further evaluate response time rates in conjunction with productivity (Lambert, 1984; 

Thadhani, 1984). Reporting on the effects of subsecond response time on programmer 

productivity, Lambert found that programmer productivity could be significantly increased with 

consistent reduction in system response time to subsecond levels. Programmer time at the 

computer voluntarily increased, as well (Thadhani, 1984). Shneiderman reported that R. B. 

Miller's woik demonstrated computer users could "perceive 8 percent variations in time for 

periods in the interval of 2 to 4 seconds" (Shneiderman, 1987, p. 300). Despite suggestions 

that minimum response time standards be set, Shneiderman points out that response time 

expectations are task specific and further research is necessary (1987). Barber and Lucas 

(1983) linked computer response time with productivity and job satisfaction, reporting "at 

some point response time interferes with the ability of operators to woik at Iheir own pace. 

Thus, when response time is excessive, both productivity and job satisfaction are affected 

adversely" (Baiter & Lucas, 1983, p. 973). Shneiderman suggests another reason for 

dissatisfaction: "In using computers, the operator cannot see into the machine to gain 

reassurance that the commands are being executed piopeiiy, but the response time can provide 

some clue" (1987, p. 300). Barber and Lucas reported increasing computer response time 

resulted in operators reporting suspected system problems to supervisors and operator 

discomfort with delayed response time. The study had artificially delayed response time but 

had not actually impaired the system beyond slowing it down (Barber & Lucas, 1983). In • 

reviewing that study, Shneiderman notes that the delayed response time did have a positive 
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effect on error rates but, "Apparently, reduced error rates were not sufficient to increase 

satisfaction, since subjective preference was consistently in favor of the shorter response time" 

(1987, p. 299). 

Bailey and Pearson proposed and tested an instrument to measure user satisfaction in 

1983, submitting that analysis of user satisfaction was necessary to "improve the productivity 

of information systems" (1983, p. 530) and "that utilization is directly connected to the user 

community's sense of satisfaction..." (1983, p. 530). The instrument designed by Bailey and 

Pearson became a base instrument for further research in the area of user satisfaction. 

However, the populations referenced by the original instrument were technical computer users 

or data processing managers and middle managers. The identity and context of the computer 

users who would be surveyed with this instrument were not clearly defined (Bailey & Pearson, 

1983). Ives, Olson and Baroudi created a variant form of the Bailey and Pearson instrument 

The population surveyed with the variant form was production managers, though the authors 

urged the use of the form by information systems professionals (Ives et al., 1983). As recently 

as 1991, the Bailey and Pearson instrument has resurfaced as a tool to measure user 

information satisfaction (Li et al., 1991). That study was specifically conducted with 

information system managers and was done to contrast with prior studies of information 

system users (Li et al., 1991). 

Inappropriate user models were investigated by Dagwell and Weber (1983). Their study 

was based on the assumption that "the inadequate conceptualization of users that system 

designers hold" influences the system designer such that they create systems that diminish the 

quality of working life (1983, p. 988). Their findings supported the notion that designers do 

not have valid, or stable, user models to reference when designing systems. They urged 

further research into the designer's image of users as a method to improve system design and 
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therefore increase user satisfaction (Dagwell & Weber, 1983). Rockart and Flannery proposed 

six categories of end users: nonprogramming, command level, programmers, functional 

support personnel, end-user support personnel and data processing programmers (1983, p. 

778). Defining these end-user groups as the emerging computer users, Rockart and Flannery 

projected that the non-technical computer users would reach 50 to 75 percent of the user 

population in just a few years (1983, p. 782). However, they indicated that there is a lack of 

strategy to cope with this modification in the composition of users (Rockart & Flannery, 

1983). Branscomb and Thomas (1984) reported the personal computer was causing the user 

community to become more diversified. They proposed that this diversification should result 

in a re-orientation of computing design to consider human factors rather than mechanical 

standards (1984, p. 224). They stated that such changes in focus are unlikely until 

modifications are made in the educational process of computer designers. 

Decisions affecting ease of use will be influenced by a great many people. For this 

reason, it will be very important for every programmer, architect, and documentation 

writer to have some appreciation of human factors as a research and design 

discipline. Yet most computer science and programming curricula fail in several 

ways. There is rarely any explicit requirement for any courses on human factors or 

basic psychology. It is quite possible for a person to earn a Ph.D. in computer 

science, anticipating a lifetime career building tools for human beings to use, by 

spending several years learning how computers work and yet no time learning how 

human beings work. Furthermore, the examples used in computer science courses 

generally do not make an explicit point about the importance of human factors, nor 

do they even implicitly demonstrate good human factors (Branscomb & Thomas, 

1984, pp. 233-234). 
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Shneiderman's, 1984 woric suggests guidelines for computer human interaction designs. 

Regarding designing for users, he states: 

Many designers assume they understand the users and their tasks...It's hard for 

designers to know whether Boolean expressions are too difficult a concept for library 

patrons at a junior college, fourth graders learning programming, or professional 

power utility controllers. 

The process of knowing the user is never ending, because there is so much to know 

and because the users keep changing. Every step in understanding the users and in 

recognizing them as individuals whose outlook is different from your own is a step 

closer to a successful design (Shneiderman, 1984, p. 143). 

Baroudi, Olson and Ives reported that involving users in the process of designing 

computer information systems has been considered a method of ensuring user satisfaction and 

usage (1986). They sought to investigate whether user involvement led to user satisfaction and 

then to usage or usage led to satisfaction. Their findings support the idea that user 

involvement leads to user satisfaction, which then leads to increased system usage (1986). 

Rushinek and Rushinek used a questionnaire to examine "What makes users happy?" 

(1986). Looking at seventeen different independent variables, they found that response time 

was ranked most important by users: "Users do not like to wait for the system to respond" 

(1986, p. 597). Significantly, the users in this research were using primarily microcomputers, 

not mainframe systems, but those reporting use of mainframes were dissatisfied with them 

(Rushinek & Rushinek, 1986). 

Goodwin reviewed the issues of functionality versus usability (1987). She suggests that 

designers often focus on the functionality of the computer rather than on the usability as 

defined or required by the user. Further, she concludes that there is a lack of real world 
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definition of the terms such as "user-friendly." She cites this lack of definition as actually 

being a lack of understanding of users (Goodwin, 1987). 

Shneiderman is credited by some as being the "granddaddy" in human factors research 

and the freedom fighter for the users (Carey, 1991). His extensive work developing guidelines 

to aid designers over the years has yielded significant progress on behalf of users (Carey, 

1991; Shneiderman, 1980,1984, 1987). Seminal to this study is his woik in testing and 

evaluation. Shneideiman (1987) contends that much of the human computer interface is 

perception based and therefore designers must consider human capacities when creating the 

interface. In his 1987 volume, Designing the User Interface, he provides a long form and 

short form survey for obtaining user perceptions of various aspects of computer systems (chap. 

10). Shneiderman submits that surveys are sound methods for assessing user perceptions and 

performance (1987). He recommends that "precise, as opposed to general, questions" be "used 

in surveys, then there is a greater chance that the results will provide useful guidance in taking 

action" (Shneiderman, 1987, p. 399). 



CHAPTER in 

METHODOLOGY 

Design 

The design employed in this study is a variation on the Pretest-Posttest Control group 

design described by Campbell and Stanley (1963). The variation is in the use of two treatment 

groups rather than just one. This design is resistant to threats to internal and external validity. 

According to Isaac and Michael, the two treatment group design tends to improve internal 

validity (1985, pp.65-67, pp.75-76). 

(Server Level)-> 
TREATMENT 

50% 
T 

100% 
T1 

25% 
T2 

PRETEST 

T pretest control group X 

T1 pretest experimental group one X 

T2 pretest experimental group two X 

POSTTEST 

T posttest control group X 

T1 posttest experimental group one X 

T2 posttest experimental group two X 

Figure 1. Server level setting matched with subject group 
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Procedures 

Subjects were solicited from the population of students enrolled in courses in the School 

of Library and Information Sciences (SLIS) at the University of North Texas. This population 

was chosen as being representative of students engaged in a course of study where the use of a 

computer is required, but where skill levels of individuals range from non-users to expert non-

technical users. Students were approached in classes and invited to participate in a study of 

the local area network. Students agreeing to participate were verified against the semester 

class roles. Note was made of which classes subjects were enrolled in order to identify the 

times when the subject could participate and to prevent a subject from participating in more 

than one control (baseline) and one experimental session. Subjects were released from a 

portion of two class periods to participate. The students (subjects) were tested in small groups 

due to equipment availability, but not as intact class groups. Many subjects were taking more 

than one class. During the baseline procedure, subjects participated during the first available 

class time, but received specific instructions when to participate. During the experimental 

procedure, subjects were directed into specific time slots to participate, based on group 

assignment Subjects were assigned to three groups, a control group and two experimental 

groups. 

Subjects were given specific computer tasks to complete. These included activities such 

as accessing a network computer account, loading and unloading specific software from a 

menu, loading specific software using a batch file, locating specific files, changing directories 

and drives and exiting the system. Subjects completed a survey instrument rating the 

interaction using a modified semantic differential scale with contrasting adjective descriptors. 

All subjects performed directed computer tasks while the file server was in the control or 

baseline configuration (level T) of 50% mapping with the default settings invoked for File 
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Delete Wait Time and Minimum File Delete Wait Time. The control group performed both 

sessions while the file server was in the control configuration. Each experimental group 

performed one session while the file server was in the control configuration. 

Experimental group one performed directed computer tasks while the file server was in 

the T1 or slow server configuration of 100% mapping, with File Delete Wait Time set at five 

hours and Minimum File Delete Wait Time set to three hours. The server settings were 

modified the night before the task to ensure enough file build up occurred. This setting 

increased computer response time by nearly 130% over the average screen response time of 

3.3 seconds between screen changes. Average computer screen response time during the slow 

down was 7.7 seconds. 

Experimental group two performed directed computer tasks while the file server was in 

the T2 or fast server configuration of 25% mapping, with File Delete Wait Time and 

Minimum File Delete Wait time set to the default value. All files not necessary to the 

experiment were removed from the mapping. These settings decreased the average computer 

screen response time by 40% to 1.9 seconds. 

Average response time data prior to the study were collected over a period of three 

months from the machines to be used in the study. Each machine was used to perform the 

directed tasks and time between input and screen changes monitored. Each machine was 

modified to be as identical in hardware and software and netware configuration as possible. 

Response time during the study was obtained by performing the tasks and monitoring response 

time for each machine. The process was repeated on each machine before and after each 

testing session. The times were averaged for each machine; no significant differences were 

found among the machines during the each of the study periods. 
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The subjects were not informed of the modifications in the file server, nor were they 

informed whether they were in an experimental or control group. Subjects had no information 

about the study except that it involved the local area netwoifc. 

The shortest time span between the pretest sessions and the posttest sessions was 6 days 

and the longest span was 9 days. As a result of the randomizing technique used on the 

sample, subjects who experienced different time spans between sessions were distributed across 

the posttest groups. 

Sample 

The sample was drawn from the students enrolled in courses in the School of Libraiy and 

Information Sciences at the University of North Texas and participating in classes at the 

Denton campus location during the first summer session of 1993. 

Subjects were drawn from students in SLIS classes 4000 through 5840. Students in SLIS 

4510 were excluded from the study as the course has no computer use requirements. Students 

enrolled in SLIS 5280 were excluded as that class was not conducted on the Denton campus. 

Students enrolled in courses numbered above 5840 were excluded as courses above that 

number include practicums, special problems, reading courses and seminar courses such that 

students might not be participating at the Denton campus. The restriction of the population to 

the Denton campus was essential to the experiment, first so it could be conducted in a 

controlled setting using the identified equipment and second to examine user perceptions of a 

local area netwoik. 

The selection of this population was based on the diversity of the students taking courses 

in SLIS and the diversity in their computer expertise. Students in the SLIS program are 

required to learn and apply fundamental computer skills but are not typically computer experts, 

or considered to be advanced technical users. Some other disciplines would not expect the 
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students to acquire as many computer skills as are required in Library and Information 

Science. Though Computer Science majors are expected to acquire significant computer skills, 

they were inappropriate for the study because they are expected to become technical experts. 

No other characteristics of the potential subjects were relevant to the study or to potential 

inclusion in the study. 

Of 147 individual students from 10 different classes that were eligible via the above 

criteria, 105 participated. Of the 42 non-participants, 18 could not be scheduled into the study. 

Of the other 24 non-participants, 17 were absent during the experimental period and 7 elected 

not to participate. Of the 210 surveys collected, twenty-four (11.4%) were deleted, 16 for 

having marked more than one answer to a statement, 5 blank surveys and 3 posttest surveys 

not accounted for in the pretest count The 186 remaining surveys represent 93 participants, or 

63% of the eligible population. The 93 pretest surveys were randomly separated into three 

groups of 31 surveys to act as the baseline to the three posttest groups, these were arbitrarily 

designated as T pretest, T1 pretest, T2 pretest Subjects were then assigned to the 

corresponding treatment groups for the posttest The random selection of the pretest surveys 

to form groups was used as a mechanism to randomly assign the members of the posttest 

groups, to minimize the possibility of introducing any extraneous factors, such as class 

composition or competency levels. 

Treatment 

Three levels of treatment were involved. The base level treatment, or control level T, was 

an average state of operation for the file server. T level had fifty percent mapping, with 

default parameters set for the default File Delete Wait Time of 5 minutes, 29.6 seconds and for 

the default Minimum File Delete Wait Time of 1 minute, 5.9 seconds. The test treatments 

were variations from the base level. 



25 

T1 level had one hundred percent mapping, with parameters set for the File Delete Wait 

Time of 5 hours and for a Minimum File Delete Wait Time of 3 hours. The result of this 

configuration was to create a "traffic jam" on the network. The indirect multiple connecting 

paths caused by the level of mapping caused the file server to access unnecessary paths trying 

to locate application files or batch files. Extending the file purge function such that no file 

had been purged for several hours increased the server load; using the traffic jam metaphor, 

there were a growing number of abandoned cars on the route, slowing traffic. The evident 

characteristic of these modifications was an increase in response time at the users' computers. 

T1 level was the first treatment level, the slow server group. 

T2 level had twenty-five percent mapping, mapping only to those areas that the task 

actually needed to access, with parameters set for the File Delete Wait Time at 5 minutes, 29.6 

seconds and the Minimum File Delete Wait Time at 1 minute, 5.9 seconds and files not 

involved in the tasks removed from the paths. The result of this configuration was more direct 

connecting paths, decreasing the number of paths the file server had to access to locate 

application files or batch files and a reduction in server load. The evident characteristic of 

these modifications was a decrease in response time at the users' computers. T2 was the 

second treatment level, the fast server group. 

Instrumentation 

In 1987, Shneiderman presented survey instruments to solicit users' perceptions of 

interactive computer systems (pp. 400-407). The instruments used bipolar adjectives anchored 

at each end, with a numeric assigned to each entry in the intervening scale. The adjectives are 

related to statements or remarks about an aspect of an interactive computer system 

(Shneiderman, 1987). This type of measurement scale has been tested over a period of years 

and found to be reliable and valid for determining perceptions or attitudes (Ajzen & Fishbein, 
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1980, Heise, 1970, Rosenthal & Rosnow, 1984, pp. 144-146). For this study, a short 

questionnaire was designed using a format similar to Shneiderman's (see Appendix A for the 

instrument used in this study). Phrases were selected to solicit users' perceptions of menu 

usability (Shneiderman, 1987 p. 86), computer operations speed and overall performance. 

The resulting variation of Shneiderman's survey instrument was pretested and evaluated by a 

local panel composed of 6 computer instructors from the University of North Texas, who made 

recommendations for modifications prior to its implementation. The panel participants had a 

minimum of three years of experience teaching computer courses to novice and intermediate 

level users. The panel worked through the instruction set and the survey twice. The panel 

determined that the instrument's content validity was appropriate for the study after some 

modification. Items such as "menu layout simplifies task", "ease of learning operations", 

"information adequate to complete tasks" were omitted. The instruction set to perform the 

tasks was also previewed, pretested and modified based on the recommendations of the panel 

(see Appendix B for the instruction set). 

The survey instrument detects whether or not modifying the response tima of the 

computer by manipulating the level of mapping and file delete wait time, the independent 

variables, affect users' perceptions of menu usability, computer operations speed or overall 

system performance, the dependent variables. The determination of effect on users' 

perceptions of the dependent variables is based upon identifying any significant differences 

found among the responses of the groups to the related survey statements. The undeiiying 

assumption being that if the independent variables have no effect on the dependent variables 

then the means of any group will not significantly differ from any of the other groups. There 

are twenty-six items on the instrument to measure changes in the dependent variables. A 
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sample instrument coded to the dependent variables and related measure is contained in 

Appendix C. 

Data collection 

Subjects were solicited from the classes conducted during the first summer session of 

1993 in the School of Library and Infoimation Sciences at the University of North Texas. A 

statement requesting participation in the study was distributed to the classes and read aloud. A 

statement based on the regulations governing the use of human subjects was distributed and 

read to the classes and signatures from those agreeing to participate obtained (see Appendix 

D). Because the hypotheses dealt with user perceptions the subjects were not informed that 

the file server was modified during some of the activities so that they would not be influenced 

by that knowledge. 

Subjects were taken as small groups into the SLIS computer lab where they were checked 

into the lab and assigned a work station. The subjects were given a printed handout of 

specific tasks with complete instructions (see Appendix B). The subjects were directed to read 

the instructions prior to turning on Ihe computers or attempting any of the tasks. Once Ihe 

handout had been reviewed by the group and any questions addressed, the group was 

instructed to proceed. When an individual completed the computer tasks and signed off the 

computer, she or he was instructed to complete the survey form based on this most recent 

encounter with the computer system. The completed surveys were collected from the subjects 

as Ihey exited the lab area. This process was repeated for each group and in each session until 

all groups had been tested. 



CHAPTER IV 

DATA ANALYSIS AND RESULTS 

Survey data were collected for each group and were coded related to file server status. 

Surveys taken in the first test series when the server was in the average or control state were 

all coded as controls. Surveys taken in the second test series were designated by file server 

status as T when the file server was in the average or control state, T1 when file server was in 

the slow state and T2 when the file server was in the fast state. The 93 pretest surveys were 

randomly divided into three groups of 31, then arbitrarily designated as T pretest, T1 pretest 

and T2 pretest The posttest subjects were grouped corresponding to the pretest group 

divisions. T posttest control denotes the group surveyed when the file server was in the 

average state. T1 posttest slow denotes the group surveyed when the file server operated in 

the slow state. T2 posttest fast denotes the group surveyed when the file server operated in 

the fast state. There are 31 subjects in each group. No significant differences in group means 

of the survey response items in the pretest data were found. Pre and posttest data were 

evaluated using multivariate analysis of variance to detect any significant differences among 

the groups on the statement items. The hypotheses were tested at the .05 level of significance 

using a MANOVA across the three posttest groups and then adjusted for experiment wide 

error using the Dunn-Bonferoni adjustment resulting in a significance level of .016. (Winer, 

1971) Homogeneity assumptions were met for univarate and mulitvariate tests. 
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Results 

Initial examination of the means of the dependent variables, menu usability, computer 

operations speed and overall system performance indicate trends in the groups. The control 

group in Table 4 represents the baseline to compare the other two groups against 

Table 4. 

Dependent Variable Posttest Means and Standard Deviations 

Group* 

Menu Computer Operations Overall System 

Usability Speed Performance 

Mean SD Mean SD Mean SD 

T Control 19.32 6.66 25.58 11.54 

T1 Slow 21.71 7.30 30.03 8.74 

T2 Fast 18.65 6.16 21.10 9.07 

21.03 7.43 

21.71 5.58 

20.26 7.28 

Total 19.89 6.78 25.57 10.42 21.00 6.77 

' n = 31 subjects in each group 

Note. A low mean score indicates a positive user perception 

on the dependent variable. A high mean score indicates a 

negative user perception on the dependent variable. 

The slow server group perceived all the dependent variables less favorably then the Control' 

group and the fast server group. The mean for perception of computer operations speed was 
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neatly 4.5 points higher, more negative, than the control and nearly 9 points higher than for 

the fast group. T1 means for menu usability were 2.39 points higher than the control and 3.06 

higher then the T2 group means. 

The Cronbach Alpha reliabilties for the groups and overall indicate the instrument had an 

acceptable level of reliability; totals were all above .75. 

Table 5. 

Cronbach Alpha Reliabilities bv Group and Overall 

Group* Menu usability Computer Operations Overall 

Speed System Performance 

(8 items) (10 items) (8 items) 

Control .78 .92 .74 

Slow .88 .88 .68 

Fast .78 .92 .83 

Total .82 .92 .78 

* n = 31 subjects in each group 

The MANOVA, Table 6, indicates that only the means of computer operations speed were 

significantly different among the three groups. The effect size is large indicating that the 

difference is practical not just statistical. The differences in the other dependent variable 

means are not significant but do constitute a trend, suggesting further research be done relative 

to these variables. 
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Table 6. 

MANOVA on Menu Usability. Computer Operations Speed, and Overall System Perfoimance 

bv Design Group.' 

T T1 T2 Structure Effect 

Control Slow Fast Fb 
P Coefficients Size0 

Mean Mean Mean 

Menu 19.32 21.71 18.65 1.78 .175 -.45 .04 

Usability 

Computer 25.58 30.03 21.10 6.36 .003* -.88 .12 

Operations 

Speed 

Overall 21.03 21.71 20.26 .35 .704 -.21 .01 

System 

Performance 

Multivariate test was significant; eigenvalue = .18; canonical correlation = .39; Wilks = 

.84; df = 6, 176; £ = .018. The sample size for each group = 31 subjects. 

Note. A high mean score indicates a negative user perception; a low mean score indicates 

a postive user perception. 

Univariate FCT = 3.11; df = 2,90; p = .05. Dunn-Bonferoni adjustment: .05/3; p = .016; 
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Table 6. Cont. 

= 4.89; df = 2,90. (Winer, 1971, p. 868). 

* 

Significant univariate F values 

c 

c = .12 effect size was large (Stevens, 1992, p. 177). 

A 

The SPSSx program and the raw data for this study are in Appendices E and F respectively. 

Based on the results of the MANOVA the hypothosis that increasing computer response 

time, by increasing the level of mapping and file delete wait time, will not affect users' 

perceptions of computer operations speed is rejected. Also rejected is the alternative 

hypothosis, that decreasing computer response time, by decreasing the level of mapping and 

file delete wait time, will not affect users' perceptions of computer operations speed. The 

difference among the means on this variable indicate that users' perceptions were affected by 

modifying the server configuration to affect the response time. The remaining hypothosis are 

not rejected. 



CHAPTER V 

DISCUSSION AND CONCLUSIONS 

In this study, computer human interaction factors were examined as a source of 

information for the operation and management of local area computer networks. The users' 

perceptions of a series of common interactions with a network connected computer form the 

basis for this preliminaiy examination to determine what users can detect about changes made 

in the information organization and management of a network file server. If users can not 

detect certain modifications, or certain technological management manipulations, then it would 

be reasonable to not expend time or energy on those activities. Users' perceptions of menu 

usability, computer operations speed and overall system performance were evaluated in relation 

to modifications in the information organization of a file server of a local area network. The 

users in the study were non-technical users rather than programmers, analysts or systems 

managers. The modifications made to the file server were designed to affect the response time 

of computers interactions that might affect users' perceptions. 

A test and re-test method was employed in this study. Three groups of subjects 

performed specific and typical computer tasks in a controlled setting. During the testing the 

network file server was operating in one of three modes, always unknown to the subjects: its 

usual or average state (J control), a state of increased response time (T1 slow) and a state of 

decrease response time (T2 fast). After each of the two contacts with the computer system, 

the subjects were instructed to complete a survey instrument The survey included 26 

statements about the computer interaction with paired but contrasting adjectives with 

intervening ranks of responses. 
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Of three dependent variables used to measure changes in users' perception of menu 

usability, computer operations speed and overall performance, only computer operations speed 

yielded significant differences among the group means. 

Users' perceptions of menu usability were examined, since many netwoik systems employ 

menus, and it was anticipated that changes in the speed of screen movement might be 

perceived at the menu level as changes in the usability of the menu. It was theorized that 

slowing the response time could cause the menu screens to move more slowly and could be 

interpreted as increasing or decreasing complexity of the menu. Alternatively it was also 

considered possible that decreasing response time might cause the menu screens to move more 

quickly, which could cause the user to perceive the menu as simpler or if the screens were to 

change too quickly, create confusion. However, the MANOVA indicates that there is no 

significant differences in the means of the groups on menu usability. The hypothesis that 

increasing the level of mapping and file delete wait time, slowing down response time, will not 

affect users' perceptions of menu usability (Ht), was not rejected. The hypothesis that 

decreasing the level of mapping and file delete wait time, speeding up response time, will not 

affect users' perceptions of menu usability (H4), was also not rejected. It is possible, were the 

file server modifications more extreme, that the menu usability measures would have been 

significant The effect of the file server modifications in this study did not create an 

overwhelming change in the perception of the menu usability. Further study is required to 

determine what modifications would be perceived by users as affecting menu usability. 

Shneiderman suggested that menu usability is dependent upon numerous considerations such as 

"menu system structure, the number and sequence of menu items, titling, prompting format, 

graphic layout and design, phrasing of menu items, display rates, response times..." (1987, p. 

86). The instrument used in this study attempted to elicit responses on several of these 

considerations. These areas should be examined further to determine whether one influences 
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the others or if certain ones, such as response time, have a primaiy effect causing 

misinterpretation of the other considerations. This study suggests that manipulating the 

computer response time by modifying the level of mapping and file delete wait time in a file 

server may affect the users' perceptions of menu usability but more substantial examination of 

this area is needed. 

Computer operations speed was found to have significant mean differences across the 

groups supporting rejecting the hypothesis that decreasing the level of mapping and file delete 

wait time, decreasing response time, will not affect users' perceptions of response time (H5). 

Users did detect differences in the speed of various computer operations such as display 

changes, software access and so on. These findings of significance support rejecting the 

hypotheses that increasing computer response time, by increasing the level of mapping and 

file delete wait time, will not affect users' perceptions of computer operations speed (Hj). 

No significant mean differences among the groups were found for the dependent variable 

overall performance of the system. The hypotheses that increasing computer response time, 

by increasing the level of mapping and file delete wait time, will not affect users' perceptions 

of overall system performance (H3) and decreasing computer response time, by decreasing the 

level of mapping and file delete wait time, will not affect users' perceptions of overall system 

performance (Hg) were not rejected based upon this finding. 

Conclusions 

In this study, modifications to the file server affected the response time of a networked 

computer system and users perceived significant changes in the computer operations speed. 

The findings of this preliminary study suggest that a broader examination of the affect of 

modifications in the level of mapping and file delete wait time in file servers on the 

perceptions of users should be undertaken, as should further studies of any file server 



36 

modification that might influence users' perceptions of the system. Any of the information 

organization parameters that might impact the computer response time should be evaluated in-

depth. Users' perceptions of response time changes as a result of information organization 

management may be very subtle. Changes in the technology and the ever changing user 

population may impact how local area networks are managed. Users' ability to perceive 

changes in the system as a result of the manipulations of the file server could yield 

information about cognitive behavior, perceptual variations in users and information that could 

improve the management of the local area network. 

Though the sample was chosen for its likeness to the general non-technical user 

population, it was a sample of students in a specific, though multidisciplinary, field. It is 

entirely possible that replicating this study in other population groups would further identify 

areas that affect users' perceptions, but it is also possible that such studies would demonstrate 

that field and discipline orientation could also play a part in how perceptions are affected. 

Bearing that in mind, it does not diminish the overall finding that users do perceive 

modifications in the level of mapping and file delete wait time of file servers and might 

perceive modification to other aspects of file servers as well. The perceptions of the users 

should be taken into account when network managers are preparing to change the information 

structure of file servers. Modifications to network configurations are detectable by users. 

Which modifications and how significantly they affect the users needs to be studied at length. 

Future studies should examine the dominance of one modification's affect on user 

perception over others. In this study, computer operations speed was more perceived than 

either menu usability or overall system performance. Is speed, response time, as Shneiderman 

and others suggest, the fundamental measure that non-technical users reference in using 

systems? 
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The results of this study should serve as a basis for examining how other population 

groups perceive changes to network computer systems. The study should be replicated using 

more current computer technology such as 486 DX 66MHz computer stations and servers. 

Other issues should be examined such as, how do modification in file servers affect graphic 

user interfaces and will the users perceive these changes? It may be instructional to run 

comparison studies of various types of computer work stations, to determine whether different 

computer woik stations contribute to the users' perceptions. Further development with this 

instrument should be undertaken to refine methods for detecting perception changes. 



APPENDIX A 

SURVEY INSTRUMENT 
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1. Circle what you believe to be YOUR level as a computer user: 

a) Software user - I sometimes use wordprocessing or spreadsheet software. 

b) Novice User -

c) Moderate user -

d) Expert User -

I frequently use wordprocessing, spreadsheet and communications 
software. 

I frequently use a variety of software and at least one programming 
language and feel confident about my ability with the computer. 

I frequently use a variety of software and programming languages and 
could probably get a job doing so. 

2. What is your area of concentration in SLIS?, 

3. What time is it? 

Based upon your most recent interaction with the computer stations in the SLIS computer 
lab please rate the statements below. Please circle the number that most appropriately 
describes your impressions of the computer system related to the statements. 
When you have completed the survey please leave it at the lab front desk and 
return to your classroom. 

About the menu: 

4. menu system influence on system: 

5. menu system can be used: 

6. menu layers: 

7. menu layers affect on speed: 

8. menu display in general: 

9. menu display appearance: 

10. menu structure: 

11. menu display appearance: 

12. speed of menu changes: 

simplifies 
1 23 

with ease 
1 23 

useful 
123 

increases 
1 23 

helpful 
1 23 

cluttered 
1 23 

not logical 
1 23 

readable 
1 23 

too slow 
1 23 

adds complexity 
4 5 6 7 

with difficulty 
4 5 6 7 

confusing 
4 5 6 7 

decreases 
4 5 6 7 

not helpful 
4 5 6 7 

uncluttered 
4 5 6 7 

logical 
4 5 6 7 

unreadable 
4 5 6 7 

fast enough 
4 5 6 7 
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About speed: 
13. speed of 

computer response to input: 

14. speed of 
screen display change at menu level: 

too slow fast enough 
1 2 3 4 5 6 7 

fast enough too slow 
1 2 3 4 5 6 7 

15. speed of 
screen display change while in software, 
i.e. while using WordPerfect or PlanPerfectfast enough too slow 

1 2 3 4 5 6 7 
16. speed of 

movement between screens at DOS level, 
i.e. CD SAMPLE: fast enough too slow 

1 2 3 4 5 6 7 
17. speed of 

returning to previous display 
i.e. returning to the top of the Spreadsheet: fast enough too slow 

1 2 3 4 5 6 7 
18. speed of 

access to software, using the menu: fast enough too slow 
1 2 3 4 5 6 7 

19. speed of 
access to software, NOT using the menu: fast enough too slow 

1 2 3 4 5 6 7 
20. speed of 

file recall using the menu 
i.e. using WordPerfect List Files: 

21. speed of 
file recall NOT using the menu 
i.e. using retrieve in PlanPerfect: 

22. response time 
for most operations: 

23. response time 
compared to prior use of system: 

fast enough too slow 
1 2 3 4 5 6 7 

fast enough too slow 
1 2 3 4 5 6 7 

fast enough too slow 
1 2 3 4 5 6 7 

faster slower 
1 2 3 4 5 6 7 
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About general activities: 
24. locating files, without menus: easy difficult 

1 2 3 4 5 6 7 
25. navigating system: simple complex 

1 2 3 4 5 6 7 
26. overall reactions to the computer: good bad 

1 2 3 4 5 6 7 
27. satisfying frustrating 

1 2 3 4 5 6 7 
28. too slow fast enough 

1 2 3 4 5 6 7 
29. overall evaluation of performance: good bad 

1 2 3 4 5 6 7 

30. How heavily did you rely upon the instructions to complete the specified tasks? 
Very heavily Not heavily 

1 2 3 4 5 6 7 
31. What time is it? 



APPENDIX B 

INSTRUCTION SET 
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Instructions: 
Please review all the instructions before beginning. Ask the attendant about anything that you 
do not understand. PLEASE FOLLOW THE INSTRUCTIONS. Be sure to check what you 
are doing on the computer screen. 

Note: All keystrokes that you are to enter are enclosed in { } and bolded, or identified 
as function keys, DO NOT type in the { }. Items shown in italics are computer 
screen displays. Please use the dark grey cursor keys, NOT the cursor keys on 
the number pad. Please use the dark grey 'home', 'page up', 'page down' and 
'end' keys, NOT the number pad keys. 

What time is it? Record the computer station number here: 

1. Turn on the computer and monitor. 

2. Login to the netwoik account for your workstation. 
Type {NET} and the three digit number of the woikstation, ie. NET 005, and press 
{Enter}. 

3. Press {Enter} to continue. Examine the menu carefully. 

4. Select Word Processors from the Menu. 
Move the highlight bar to the Word Processors selection by pressing the appropriate 
arrow keys, then press {Enter}. 

5. Select WordPerfect 5.1 from the Menu. 
Move the highlight bar to the Word Perfect 5.1 selection and press {Enter}. 

6. Using the List Files function of WordPerfect 5.1 retrieve the file called RIGHTS.WP5. 
Press function key {F5}, press {Enter}. 
Select RIGHTS.WP5 from the WordPerfect directory by highlighting the filename and 
pressing {1}. 

7. Using the RIGHTS.WP5 file, enter the date and time as the last line of the last page of the 
document. 

Move to the end of the document, by pressing {HOME HOME Down arrow}. Type 
in the date and the time as the last line in the document 

8. Save and exit the RIGHTS.WP5 file. 
Press the Exit function key, {F7}. 
When the prompt, Save Document YIN? is displayed, press {Enter}. 
At the next prompt, Document to be Saved: H:\RIGHTS.WP5 press {Enter}. When 
the display prompt Replace H:\RIGHTS.WP5? No (Yes) appears enter {Y}. When the 
display prompt asks Exit WordPerfect? No (Yes), enter {Y}. 
You will be returned to the WordProcessor Menu. 
Press {ESC} key to return to the main menu. 
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9. Select/. Communications from the menu. 
Press {f}-

10. Select a. Telnet from the menu. 
Press {a}. 

11. Select j. Load Hytelnet v5.0 Memory Resident from the menu. 
Press {j}. 

12. Access Hytelnet. 
Press {Ctrl-Backspace} (hold down the {Ctrl} key and press the {Backspace} key). 

13. Read the screen Hytelnet displays then exit 
Press the {ESC} key (the escape key). 
Press {Alt-T} (hold down the {Alt} key and press the {t} key). 

14. Exit the menu to the DOS prompt. 
Press {F7}. 

15. Change to the L:\SHARED\SAMPLE directory. 
Enter {L:} press {Enter}. 
If you are not at the L:\> prompt enter {cd\} then press {Enter}. 
At the L:\> prompt enter {cd shared\sample} then press {Enter}. 

16. Access the SAMPLE3.TRI file. 
Enter {q sample3.tri} press {Enter}. 
Pressing the {Page Down} key go to the bottom of the document and enter the time 
and date. 

17. Exit SAMPLE3.TRI and the Sample directory. 
Press function key {F7}. 
Save the changes by pressing {Enter} while Yes is highlighted. 
Enter {ds} and press {Enter} to clear the screen. 
Enter {cd\} and then press {Enter}. 

18. Return to the H: drive. 
Enter {H:} and press {Enter}. 

19. Use the PlanPerfect batch file to load and run PlanPerfect. 
Enter {pin} and press {Enter}. 

20. Retrieve the spreadsheet SHARED\SAMPLE\SIMPLE.PLN. 
To retrieve, press {Shifl-F10} (hold down {Shift} and press {F10}). 
Enter the filename {L:\shared\sample\simple.pln} and press {Enter}. 

21. Move to the bottom of the last page of the spreadsheet. 
Press {Page Down} until you place the cursor in A58. 

(continue on next page) 
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22. Locate the cursor and enter three function commands. 
Press the {Up Arrow} cursor key until the cursor is in the row labeled 55. 
Press the {Right Arrow} key, as necessaiy to place the cursor into cell B55. 
In cell B55 enter {max(B13..B46}} and press {Enter}. This places the maximum 
value of the column B13 through B46 into cell B55. 
Press the {Down Arrow} key to place the cursor into cell B56. 
Enter the command {Date} and press {Enter}. This places a datestamp in the file. 
Press the {Down Arrow} to move Ihe cursor to cell B57. While in B57 enter the 
command {Time} and press {Enter}. This places a time stamp in the file. 

23. Reset the file to the beginning. 
Press {Page Up} until the cursor is returned to the top of the file. 
Leave the cursor positioned in cell Al, press the {Left Arrow} until the cursor is in 
the Al cell. 

24. Exit the file and PlanPerfect. 
Press the Exit function key {F7}. 
Press {Enter} when the save prompt, Save Worksheet YIN? is displayed. 
At the next prompt, Worksheet to be Saved: L:\SHARED\SAMPLEUSIMPLE J>LN press 
{Enter}. 
When the display prompt Replace L:\SHARED\SAMPLE\SIMPLEJ°LN? No (Yes) 
appears enter {Y}. 
Enter {Y} when the displayed prompt asks Exit PlanPerfect? No (Yes). 

25. Exit the system 
Enter {Logout} and press {Enter}. 
Turn off the computer and the monitor. 

What time is it? 

Please complete the attached survey as completely as possible. When you have completed 
the survey please return this instruction set and the survey to the lab front desk and return 
to your classroom. 

THANK YOU FOR YOUR COOPERATION!! 
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Based upon your most recent interaction with the computer stations in the SLIS computer 
lab please rate the statements below. Please circle the number that most appropriately 
describes your impressions of the computer system related to the statements. 
When you have completed the survey please leave it at the lab front desk and return to your 

classroom. 

Menu Usability items 4 through 11 

About the menu: 4. menu system influence on system: simplifies adds complexity 
1 2 3 4 5 67 

5. menu system can be used: with ease with difficulty 
12 34 5 67 

6. menu layers: useful confusing 
1 2 3 4 5 6 7 

7. menu layers affect on speed: increases decreases 
1 2 3 4 5 6 7 

8. menu display in general: helpful not helpful 
1 2 3 4 5 6 7 

9. menu display appearance: cluttered uncluttered 
1 2 3 4 5 6 7 

10. menu structure: not logical logical 
1 2 3 4 5 6 7 

11. menu display appearance: readable unreadable 
12 34 5 67 

Response Time items 12 through 21 

12. speed of menu changes: too slow fast enough 
12 34 5 6 7 

About speed: 
13. speed of 

computer response to input: too slow fast enough 
1 2 3 4 5 67 

14. speed of 
screen display change at menu level: fast enough too slow 

1 2 3 4 5 67 
15. speed of 

screen display change while in software, 
i.e. while using WordPerfect or PlanPerfect:fast enough too slow 

1 2 3 4 5 67 
16. speed of 

movement between screens at DOS level, 
i.e. CD SAMPLE: fast enough too slow 

1 2 3 4 5 6 7 
17. speed of 

returning to previous display 
i.e. returning to the top of the Spreadsheet: fast enough too slow 

1 2 3 4 5 6 7 
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18. speed of 
access to software, using the menu: 

19. speed of 
access to software, NOT using the menu: 

20. speed of 
file recall using the menu 

fast enough too slow 
1 2 3 4 5 6 7 

fast enough too slow 
1 2 3 4 5 6 7 

i.e. using WordPerfect List Files: fast enough too slow 
1 2 3 4 5 6 7 

21. speed of 
file recall NOT using the menu 
i.e. using retrieve in PlanPerfect: fast enough too slow 

1 2 3 4 5 67 
Overall Performance items 22 through 29 

22. response time 
for most operations: fast enough too slow 

1 2 3 4 5 67 
23. response time 

compared to prior use of system: faster slower 
1 2 3 4 5 67 

About general activities: 
24. locating files, without menus: easy difficult 

1 2 3 4 5 6 7 
25. navigating system: simple complex 

12 34 5 67 
26. overall reactions to the computer: good bad 

1 2 3 4 5 6 7 
27. satisfying frustrating 

1 2 3 4 5 67 
28. too slow fast enough 

1 2 3 4 5 67 
29. overall evaluation of performance: good bad 

1 2 3 4 5 6 7 
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University of North Texas 
School of Library and Information Sciences 

Fellow SLIS Students! 

You have been selected to participate in a research project involving the SLIS computer lab 
systems. As a part of my doctoral research I am asking that you perform several computer 
tasks and then complete a survey related to the tasks performed. The entire process should 
take about 30 minutes of your time today and again later in the semester. There is no personal 
risk or discomfort directly involved in the tasks. 

The data gathered will enable me to report on specific perceptions of the computer system. 
The data should aid the lab and other computer facilities in further development of computer 
systems. 

Your participation is important to the study to ensure that the perceptions of the users of the 
lab are accurately recorded and to ensure an adequate sample size is obtained to validate the 
infoimation gathered. 

The tasks are designed with complete instructions so that your level of computer skill is not 
relevant The survey is designed so that your identity can not be determined from it. Your 
identity is not relevant to the study and therefore would not be sought, nor revealed if 
discovered. 

You may refuse to participate without explanation or penalty. You may refuse to 
participate at any time during the task and survey. If you do not wish to participate, do not 
complete the survey form. If you wish to withdraw from participation after beginning, simply 
return the instruction set and survey to the laboratory collection box without completing it. 

When the data has been analyzed the full report will be made available through the School of 
Library and Information Science, or by requesting the report from me. Please read and sign 
the below consent form if you are willing to participate in this research. 

Thank you for your cooperation and time. 
M. Jay Norton 

Consent form: 

I have been informed that my identity has no relevance to this research and therefore will not 
be disclosed. Under this condition, I agree that the information obtained may be used in any 
way thought best for publication or education. 

I have been informed that there is no personal risk or discomfort directly involved with this 
research and that I am free to withdraw and discontinue participation at any time. Should I 
decide not to participate there will be no penalty. 

If I have any questions or comments about this research, or the results I may contact M. Jay 
Norton, in room 209 of the ISB, office phone 817-565-4774 electronic mail Norton@unt.edu. 

Signature: 
This project has been reviewed by University of North Texas Committee for the protection of human subjects. 565-

mailto:Norton@unt.edu


APPENDIX E 

SPSSX COMPUTER PROGRAM 



52 

Computer Program 

recode q9 qlO ql2 ql3 q28 (7=1) (6=2) (5=3) (4=4) (3=5) (2-6) 
(1=7). 

compute menu = sum(q4 to qll). 
compute speed = sum(ql2 to q21). 
compute perf = sum(q22 to q29). 
variable labels menu 'menu usability'/ 

speed 'computer operation'/ 
perf 'system performance'/ 
gs 'design groups'. 

value labels gs 1 'control' 2 'trtslow' 3 'trtfast'. 
descriptives variables = menu speed perf. 
reliability variables = q4 to q29/ 

scale (menul) = q4 to qll/ 
scale (speedl)= ql2 to q21/ 
scale (perfl) = q22 to q29. 

manova menu speed perf by gs (1,3)/ 
print = cellinfo (means) 

signif (univ multiv eigen efsize) 
homogeniety (cochran bartlett boxm)/ 

discrim = stan corr estim/ 
pcomps = corr/ 
power/ 
design. 

temporary. 
select if (gs = 1). 
reliability variables = q4 to q29/ 

scale (menul) = q4 to qll/ 
scale (speedl)= ql2 to q21/ 
scale (perfl) = q22 to q29. 

temporary. 
select if (gs = 2). 
reliability variables = q4 to q29/ 

scale (menul) = q4 to qll/ 
scale (speedl)= ql2 to q21/ 
scale (perfl) = q22 to q29. 

temporary. 
select if (gs = 3). 
reliability variables = q4 to q29/ 

scale (menul) = q4 to qll/ 
scale (speedl)= ql2 to q21/ 
scale (perfl) = q22 to q29. 
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RAW DATA FILE FORMAT 

Column 1 - Group (1-contiol; 2-slow; 3-fast) 
Column 2-27 Questions 4 to 29 
Column 31-35 Menu usability 
Column 39-43 Computer Operation 
Column 47-51 System Performance 

Raw Data for Study 

1111222214445443333245545230 12.00 37.00 30.00 
1345126222112231311315325260 25.00 17.00 27.00 
1111711111111111111111111110 14.00 10.00 8.00 
1323211121222312152113112210 15.00 21.00 12.00 
1222323342232322222226444240 21.00 22.00 28.00 
1122522711111111121115422110 22.00 11.00 17.00 
1222226626532222422223333530 24.00 30.00 24.00 
1224334445444445645444334440 26.00 45.00 30.00 
1222223222232333436235512320 17.00 31.00 23.00 
1222222222223322312233222220 16.00 22.00 18.00 
1111112211261111111111111110 10.00 16.00 8.00 
1222222222223322323225322220 16.00 24.00 20.00 
1111113212423336655345222230 11.00 39.00 23.00 
1212423252112112211241122330 21.00 14.00 18.00 
1222222222322223233322211110 16.00 24.00 13.00 
1111212212111111222111122220 11.00 14.00 12.00 
1565177464266411177766770070 41.00 39.00 40.00 
1343547111113311616111323710 28.00 24.00 19.00 
1223523354333333333225320020 25.00 31.00 16.00 
1111111111111111114147711110 8.00 13.00 23.00 
1222313323332433534334320020 18.00 33.00 17.00 
1221213322222222323212212220 16.00 22.00 14.00 
1111116411221223322242322220 16.00 20.00 19.00 
1221323356666556666605440040 21.00 58.00 23.00 
1333336441111121221214335130 29.00 13.00 22.00 
1222223232222222222225522220 18.00 20.00 22.00 
1223524334222222222227634230 24.00 22.00 29.00 
1222324224222222222244520020 19.00 22.00 19.00 
1334132225754663625554535550 20.00 49.00 37.00 
1112225231222522526127422120 18.00 29.00 21.00 
1223523222121212424215422220 21.00 21.00 20.00 
2232214222232222212112321120 18.00 20.00 13.00 
2333433332233242224345522220 25.00 26.00 25.00 

32.00 40.00 32.00 
2445344452233333333334444240 33.00 28.00 28.00 
2222225322222222223225322220 20.00 21.00 20.00 
2222222222222222525335222220 16.00 26.00 21.00 
2111111111111111211122112110 8.00 11.00 11.00 
2111212211213111325241112610 11.00 20.00 18.00 
2224424324235325422245323220 23.00 32.00 23.00 
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2511724136555556333441111430 24.00 46.00 19.00 
2212324333322344343245323320 20.00 31.00 24.00 
2221524225254363363343233400 20.00 40.00 22.00 
2212617216222111423212110010 22.00 24.00 8.00 
2123313222422222424215324250 17.00 26.00 24.00 
2222323322435533455343333530 19.00 39.00 27.00 
2111111111111111424115111110 8.00 17.00 12.00 
2444254345344355253322223320 30.00 39.00 19.00 
2565554352222233232336344420 38.00 23.00 29.00 
2343434333333333443335440040 27.00 32.00 23.00 
2222112415444253626347211420 15.00 41.00 24.00 
2334334232334345324346534220 25.00 33.00 29.00 
2434225533333633556445430030 28.00 40.00 23.00 
2222323222223333535325333330 18.00 31.00 25.00 
3223233332111012222234324221 21.00 14.00 22.00 
3222443523344433344345433431 24.00 35.00 29.00 
3323424224111111414145410011 22.00 19.00 16.00 
3112312211111111112134334221 13.00 11.00 22.00 
3344535441111111313144766161 32.00 14.00 35.00 
3222326525432323242234443441 24.00 30.00 28.00 
3223322322223222534235324221 19.00 27.00 23.00 
3333433442224244564344423341 27.00 35.00 27.00 
3112226212222222322223332321 17.00 21.00 20.00 
2111124232222211422145224210 15.00 20.00 21.00 
2222323321222222222224624220 19.00 19.00 24.00 
2222221223423222352242220020 15.00 28.00 14.00 
2333534264445455363343323330 29.00 43.00 24.00 
2534455333343333333342533330 32.00 31.00 26.00 
2312425223354335453435111310 21.00 38.00 19.00 
3111111112132123412145213211 8.00 21.00 19.00 
3111316111111111111145434121 15.00 10.00 24.00 
3223424522333343543335533431 24.00 33.00 29.00 
3221112221111111212101112211 13.00 12.00 9.00 
3222436441113132223133322211 27.00 19.00 17.00 
3232353521222132133245313121 22.00 20.00 21.00 
2222224222212532545425222220 18.00 31.00 21.00 
2333444333344344334343333330 27.00 35.00 25.00 
3211127111171111113121111111 16.00 18.00 9.00 
3224222261111111723133333131 22.00 19.00 20.00 
3123225432222222323225444241 22.00 22.00 27.00 
3221422224111111111141330021 17.00 13.00 14.00 
3111111111111111111101111111 8.00 10.00 7.00 
3221125222222222323236314021 17.00 22.00 21.00 
3212125322222222332223320041 18.00 22.00 16.00 
3113514246544554464555424531 21.00 47.00 33.00 
3111513114422243333323322261 14.00 30.00 23.00 
3111111111111111111101311111 8.00 10.00 9.00 
3222411113233332434335434341 14.00 30.00 29.00 
3111411111111111111111411111 11.00 10.00 11.00 
3223224342111111111116424111 22.00 11.00 20.00 
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3324536243223222334223320021 29.00 26.00 14.00 
3122123123233222221136211221 14.00 22.00 18.00 
3111015532322222222222222221 17.00 21.00 16.00 
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