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UNDERSTANDING END-USER COMPUTING
THROUGH TECHNOLOGICAL FRAMES

Nancy C. Shaw
Kogod College of Business Administration
American University

Joo Eng Lee-Partridge
James S. K. Ang
National University of Singapore

The objective of this research was to investigate the effect of technological frames of reference on end-user
satisfaction. A large multi national corporation with regional headquartersin Singapore participated in thisresearch
effort, which used acombination of quantitative and qualitative methodol ogies. An end-user survey instrument was
used in the quantitative phase of the study to measure the effectiveness of the computer systems at the organization,
while at the same time measuring the level of end-user support satisfaction with that system. Grounded theory
techniques for qualitative analysis were used to assess the technological frames of three functional groups (MIS,
management, and end-users) across four dimensions (technology in use, technology strategy, ownership of
technology, and nature of technology). Once the frames of reference had been devel oped, the level of congruence
among the three groups for each of the four domains was determined. Orlikowski's work on technological frame
of reference was expanded to study the effects that the congruence of these frames of reference had on the le\
satisfaction with end-user support. The software package NUD*IST was utilized to assist in the content analysis
a series of in-depth interviews for the qualitative portion of the study. Congruence was determined for two domail
technology strategy and nature of technology. Partial congruence was found for the technology in use domain, :
incongruence was determined for the ownership of technology domain. The level of congruence was shown to
related to user satisfaction. Forthose domains that displayed congruence, the end-user survey indicated satisfac
For the domains that displayed incongruence and partial incongruence, the end-user survey indicated dissatisfac

RESEARCH OBJECTIVES AND QUESTION

This paper is targeted at examining the impact of technological frames of reference on end-user satisfactic
Dissatisfaction surrounding end-user support has been well documented (Bowman, et al 1993; Brancheau
Wetherbe 1992; Buyukkurt and Vas93; Lederer and Spendé¥88; Mirani and King 1994; Ranier and Carr 1992;
Rivard and Huff 1988; Torkzadeh and Doll 1993; Trauth and Cole 1992;). The objective of this study is to determit
if incongruence among the tawlogical frames of reference of the MIS staff, management, and end-users in ar
organization can explain this dissatisfaction. Techniques to bring incongruent frames of reference into congruel
are discussed.

THEORETICAL FOUNDATIONSOF THE STUDY

The concept of frame of reference or cognitive structures is not new in social cognitive research. Orlikowski al
Gash (1994) were the first to apply this concept in a technological context. Members of a social group as a wh
will come to have an understanding of particular technological artifacts, including not only knowledge about tt
particular technology, but also local understanding of specific uses in a giveg. SEttis esearch is concerned with

the cognitive structures held by different groups in an organization toward end-user computing. This paper expal
on Orlikowksi and Gash’s original research on groupware technology: applying the concept of technological fran
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of reference to end-user computing and assessing the effect of these frames of reference on end-user satisfaction.
The contention of this paper is that the following dimensions taken together (shown in Figure 1) portray the

technological frame of reference of an individual or a group toward end-user computing.

The frames of reference were explored with interview questions specifically designed to assess each dimension.
Viewsonthenature of technol ogy dimension were assessed by gathering perceptions concerning the perceived value
of the personal computer in contributing to job performance. Questions concerning technology strategy discussed
interpretations as to why the organization acquired and implemented certain technologies. Respondents answered
guestionson how thetechnol ogy was used on aday-to-day basisand thelikely or actual conditionsand consequences
associated with such use to assess the technology in use dimension. The ownership of technology dimension was
appraised by questions referring to an understanding of who actually owns the technology and who is responsible

for the technology.

Technological
Frame of
Reference

Nature of Technology V\i’:{f
Technology Strategy ism;gre,)
_ HOW
Technology in Use will it be used?
Ownership of Technology WHO
Is responsible?

Figurel. Technological Frame of Referencefor EUC

End-User
Satisfaction

MIS P
Congruent
| | Technological
END-USERS » e Frame of
Reference
MANAGEMENT >

Figure 2. Research Framework
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When two or more groups possess different technological frames of the same artifact, they are considered to be
incongruent. The belief hersisthat congruence in the frames of reference held by different groups of peoplein an
organization toward end-user computing should result in end-user satisfaction, as shown in Figure 2.

RESEARCH METHODOLOGY

OtisElevator, amulti-national corporationwithregional headquartersin Singapore, agreed to participateinthestudy.
The headquarters site consists of approximately 85 end-users, running avariety of IBM compatible PCsonaNovell
Netware LAN. Themajority of the end-usersutilize Microsoft applicationsin aWindows 3.1 environment. Thedata
gathering was carried out in two phases. Thefirst phase combined two survey instruments, while the second phase
was an in-depth case study using grounded theory techniques.

Phase One: The objective of this phase was to measure the effectiveness of the computer systems at Otis, while at
the same time measuring the level of end-user satisfaction with that system. The Remenyi and Money (1994)
instrument was used to establish the effectiveness of the computer service and toidentify any key problem areas. The
Doll and Torkzadeh (1994) measurement of end-user computing satisfaction measured satisfaction for end-user
computing asawhole at Otis. A total of 57 survey instruments were returned, for aresponse rate of 67%.

Phase Two: Theobjectiveof thisphasewasto assessthetechnological framesfor thethreedifferent groupsfor each
of the four dimensions and then determine the level of congruence among them. Respondents comprised a mix of
satisfied and dissatisfied respondents, with a cross section among the three different functional groups. Fourteen
primary respondentswereidentified and interviewe, and additional theoretical sampling wasconducted. Techniques
for qualitativeanalysis(Milesand Huberman 1994) and grounded theory (Glaser and Srauss 1967; Martinand Turner
1986; Strauss 1987) were used in the development of the descriptive categorizations used for the technol ogical
frames of reference. The software package NUD* | ST was used to assist in the content analysis of the interviews.

Constructs for each dimension of the frames of reference were developed. An attempt was made to develop a
separate frame of reference for each functional group, for each dimension, if possible. When separate frames of
reference could not be developed, it was determined that the frames were congruent. The constructs for each
dimension were then related back to survey question(s) that addressed that construct. In thisway, the satisfaction

level for each construct (hence each dimension) could be assessed. For example, the constructs identified through
grounded theory for the ownership of technology dimension were maintenance responsibility and fiscal
responsibility. A separate frame of reference for each functional group was developed for this dimension—resultir
in the conclusion that these frames of reference were incongruent. In the survey portion of the research, the it
that were used to assess the satisfaction level with ownership and responsibility issues were “data security
privacy” and “fast response time from IS staff to remedy problems.” Both of these items scored high levels
dissatisfaction.

CURRENT STATUSOF THE PROJECT AND PRELIMINARY RESULTS

In the first phase, a general profile of end-users was developed, the support needs of these users were determ
and the performance of the IS department in meeting these needs was rated. When asked to indicate w
department (their department vs. MIS department) should be responsible for 12 different support functions, the us
determined that the MIS department should be responsible for 10 of the 12 functions. The users rated 22 vari
support activities according to the contribution of that activity to the importance of their jo, and the MIS suppo!
staffs’ performance in providing that support activity. The activities that surfaced the highest level of dissatisfactic
were response time of MIS support staff, data security and privacy, and end-user training. Overall, survey resi
indicated satisfaction with end-user support at Otis.
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The second phase included interviews of respondents from all three functional areas. Analysis of the interviews
resulted in the devel opment of the frames of reference for each group acrossthefour dimensions. Themajor findings
of the research support the findings by Orlikowski and Gash (1994) and by Davidson (1996) that the level of
congruence among the technological frames of reference for different functional groups within an organization is
related to end-user satisfaction within that organization. However, it is only when the technological frames of
reference are considered individually by particular dimension that the relationship between congruence level and
satisfaction is explainable. When each dimension is considered separately, the analysis resulted in the following
conclusions:

Natur e of Technology (What): Fully congruent frames of reference. All three functional groups share the same
assumptions, knowledge, and expectationsregarding their image of the technology and its value to the organization.
The survey indicated satisfaction for the constructs used to assess this dimension.

Owner ship of Technology (Who): Fully incongruent frames of reference. Each of the three functional groupshave
their own separate assumptions, knowledge, and expectations regarding ownership and responsibility issues
surrounding the technology. The survey indicated dissatisfaction for the constructs used to assess this dimension.

Technology Strategy (Why): Fully congruent frames of reference. All three functional groups share the same
assumptions, knowledge, and expectations regarding the motivation for adoption of the technology and its current
contribution to the organization. The survey indicated satisfaction for the constructs used to assess this dimension.

Technology in Use (How): Partially congruent frames of reference. A similar frame of reference is shared by the
end-users and management, which is different than the frame of reference held by the MIS staff. This frame of
reference refersto the assumptions, knowledge, and expectations of how the technology will be used on aday to day
basis and the actual conditions and consequences associated with such use. The survey indicated dissatisfaction for
the constructs used to assess this dimension.

Several aspects of thetechnology in use dimension are highlighted as an exampl e of incongruent frames of reference
(Figure 3). The theoretical category of “time” is used to display the marked incongruence found between the tv
groups (MIS and end-users/managers). When this category was analyzed, a distinct difference arose in how t
was viewed by these groups. For instance, the MIS staissgut the view that taking cees (e.g., a two or three

day training course in Excel) would save “time.” They felt that it would eliminatintiee¢hey had to take to answer
user’'s questions on Excel. The end-users/managers, however, felt that taking the course took too much “time”
their part and it was easier for them to just pick up the phone and call MIS if they had a specifin,qaéstir than
“wasting” two or three days in a course. Of the five aspects shown in Figure 3, the two groups were only congru
in one aspect. They both agreed that hiring more MIS staff would save time for everyone. Four of the six surv
questions used to assess the five constructs of technology in use indicated dissatisfaction.

The initial assumption that the congruence level for all four dimensions as a whole is directly related to use
satisfaction was not borne out. Even though Otis displayed partial incongruence when the dimensions we
combined, their general user satisfaction level was high. Only when the dimensions were separated, and
satisfaction levels determined for each dimension, were the implications ofcaginent frame of reference
apparent. In addition, functional characterizations could not be used to automatically align individuals into groug
Individuals would align themselves to different groups when different aspects of technology were analyzed. Figu
4 shows a profile of the technological frames of reference for the three functional groups across all four dimensic
at Otis Elevator.

From the above discussion for each frame of reference, when the dimensions are considered separately,

relationship between congruence level and satisfaction level is readily apparent. For the dimensions that surfa
incongruence or partial incongruence, the level of end-user satisfaction with support for that particular dimensic
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Figure 3. Frame of Reference—Technology in Use

MIS Users

N\

N

Management

Figure 4. Partially Congruent Technological Frames of Reference

waslow. Conversely, for the dimensions that surfaced congruence, the level of end-user satisfaction with support
for that particular dimension was high. At Otis, the combination of the four frames of reference resulted in amixed
level of congruence, with an overall high level of satisfaction, as shown in Figure 5.

EXPECTED CONTRIBUTION

Thisresearch concluded that congruencelevel amongthetechnol ogical framesof referenceheld by functional groups

within an organization can affect satisfaction with end-user support. The discovery the effect frame of reference can

have on any MISissueisonly relevant if those frames of reference can be altered. Tyreand Orlikowski (1994) posit

that there are “windows of opportunity” that exist where adaptation of a particutaolegy can be altered. There

are certain “triggers” (e.g., new system releases, frustration with existing systems, exposure to new ideas) that
open a window of opportunity that will allow existing technology to be re-examined and modifications made to th
level of adaptation and implementation patterns currently in use. For this project, identifying the dichotomy betwe
users unmet expectations regarding after-hours support versus support staff perception that it was not requ
triggered a pending adjustment in the support structure. ldentifying frames of reference and their effect is cruci
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Figure 5. Effect of Congruence Level on User Satisfaction—Otis
to adeeper understanding of any phenomena. This socio-cognitive thread has not been fully explored as it applies
to technology or MISin general.
REFERENCES

Bowman, B.; Grupe, F.; Lund, D.; and Moore, W. “An Examination of Sources of Support Preferred by End-Use
Computing PersonnelJournal of End User Computing, Fall 1993.

Brancheau, J., and Wetherbe, J. “Higher and Lower-Rated Information Centers: Exploring the Diffelaurces,”
of Information Management, Spring 1988.

Buyukkurt, M., and Vass, E. “An Investigation of Factors Contributing to Satisfaction with End-User Computing
Process,'Canadian Journal of Administrative Sciences (10:3), 1993.

Davidson, E. Framing Information System Requirements. An Investigation of Social Cognitive Process in
Information Systems Delivery, unpublished doctoral dissertation, Massachusetts Institute of Technology, 1993.

Doll, W.; Xia, W.; and Torkzadeh, G. “A Confirmatory Factor Analysis of the End-User Computing Satisfaction
Instrument,”MIS Quarterly, December 1994,

Glaser, B., and Strauss, Ahe Discovery of Grounded Theory, Aldine Publishing Company, Chicago, 1967.

Lederer, A., and Spencer, V. “The Effective Information Center: Targeting the Individual UserctmsS{
Journal of Systems Management, January 1988.

Martin, P., and Turner, B. “Grounded Theory and Organizational Rese&hehJburnal of Applied Behavioral
Science (22:2), 1986, pp. 141-157.

Miles M., and Huberman, A. MQualitative Data Analysis, Sage Publications, Thousand Oaks, CA, 1994.

Mirani, R., and King, W. “The Development of a Measure for End-User Computing Suppanitsion Sciences
(25:4), 1994.

458



Research in Progress

Orlikowski, W. J., and Gash, D. C. “Technological Frames: Making Sense of Information Technology ir
Organizations,’”ACM Transactions on Information Systems (12:2), 2, April 1994.

Rainer, R. K., and Carr, H. H. “Are Information Centers Responsive to End UsesMNéeftrmation and
Management (22), 1992, pp. 113-121.

Remenyi, D. S., and Money, A. H. “Service Quality and Correspondence Analysis in Determining Problems wi
the Effective Use of Computer Servig¢eBuropean Journal of Information Systelf®1), 1994, pp 2-12.

Rivard S., and Huff, S. “Factors of Success for End-User Compufuogginunications of the ACM, May 1988.
Strauss, A.Qualitative Analysis for Social Scientists, Cambridge University Press, Cambridge, England, 1987.

Trauth, E., and Cole, E. “The Organizational Interface: A Method for Supporting End Users of Packaged Software
MIS Quarterly, March 1992.

Torkzadeh, G., and Doll, W. “The Place and Value of Documentation in End-User Complufiorgyiation and
Management (24), 1993, pp. 147-158.

Tyre, M. J., and Orlikowski, W. J. “Windows of Opportunity: Temporal Patterns of Technological Adaptations in
Organizations,’Organization Science (5:1), February 1994.

459



	Association for Information Systems
	AIS Electronic Library (AISeL)
	December 1997

	Understanding End-User Computing Through Technological Frames
	Nancy Shaw
	Lee-Partridge Eng
	James Ang
	Recommended Citation


	1997: UNDERSTANDING END-USER COMPUTING THROUGH TECHNOLOGICAL FRAMES

