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ABSTRACT.

This article applies the concepts of alpha, beta, and gamma changes to test whether the imple-
mentation of a new office information system with networking capabilities changes the way organiza-
tional members conceptualize office work. The traditional approach (z-test) was used to measure alpha
change and indicated little change in how effectively the respondents felt they perfonned eight generic
office activities before implementation (T1) and nine months after implementation (T2). However, consid-
erable change was detected between effectiveness reported at T1 and a retrospective assessment of T]
effectiveness reported at T2 (called “then” assessments). Strong change was also detected between
“then” assessments and T2 effectiveness reported at T2, indicating beta change. Multiple hierarchical
tests showed that most of the change was actually gamma change; the T2 and the “then” factor struc-
tures and covariances differed significantly. This study supports propositions that using computers to
accomplish organizational work may be associated with different conceptualizations of work, which may
create ambiguity and uncertainty if training and management policies do not respond appropriately.
Finaly, this study provides an expanded version of a prior solution to detecting alpha, beta, and gamma
changes.

SQibject Areas. Information Processng, Job Design, Organizational Change, and Sampling and
Survey Methods.

INTRODUCTION

Many reviews of organizationd information and communication Systems
conclude that they make a difference, for good or for bad [10] [13] [14] {22] [23]
[24]. For example, Giuliano [5] and Olson and Lucas [19] argued persuasively that
integrated office systems will change many aspects of how organizationa members
will conduct their work, provide service to clients, and think about the relation-
ships among office activities and among organizationd members. At this point,
one area of possible impact gill remains speculaive: does using the computer to
perform tasks formerly conducted using tangible reports, physica trips, or
personal contact change how users conceptuaize their work?

Zuboff [32] [33] argued that one of the reasons for apparent resstance to
organizational information sysems is that they make work more absract,
frugrating, and likely to lead to overload. The nature of termina-based informa
tion requires the ability to think abstractly, to reason inductively, and to theoreti-
caly conceptuaize the processes indicated by the data. However, workers rardly
receive the necessary training or managerid support for this new kind of work.
Schuck suggested that workers must be able to learn higher-order cognitive skills
S0 that they may “apply relevant concepts in order to make sense of experience’
(28, p. 68].

*The authors wish to acknowledge two anonymous reviewers for their comments on an earlier
draft of this article.
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Johnson and Rice [11], Schuck [28], and Zuboff [33] proposed that the lack
of training, preparation, or job redesign for such skills and the perceived threat
of more highly skilled subordinates by their managers are expected but unfortunate
conseguences of some conventiond palicies. Particularly culpable are policies that
congder information technologies only as ways to automate work rather than as
opportunities to “informate’ the organization by developing new ways to achieve
organizationd goas.

Weick [31] proposed that current systems do not alow people to perform
through trid and error or to use severd different measures to increase their confi-
dence in a particular interpretation. He aso argued that the ways in which proce-
dures and systems are designed and implemented do not support social comparison
through persond affiliation, are not desgned (either by sysem dedgners or
managers) to dlow ddiberation before taking action, and prevent cumulative
learning that occurs when objects and activities can be placed in wider contexts.
As a reault, the representations of redity about an employee’'s work and inter-
actions with coworkers and customers nay be insufficient or flawed, systems do
not alow users to generate and compare dternative versons of the redlity, and
users who do not have enough information processing capability to connect the
gpparent unrelated details ask for more data of the same type and further decrease
their processing capabilities. Based on discusson by these and other authors, it
seems plausible that major changes in conceptudization of office work are possible.

While these discussons and propositions are extremdly intriguing and poten-
tidly dgnificant, there is little evidence that computers do change the way people
think about their work. How, then, can we mesasure and identify such change if
it occurs? The following section discusses this question.

ALPHA, BETA, AND GAMMA CHANGES:
CONCEPTS AND METHODS

Golembiewski, Billingdey, and Yeager [7] conceptudized three kinds of
change on the premise that if organizationd development efforts had actudly
succeeded, the very criteria for assessng the organization would have changed as
well.

Alpha change is a variation in the leve of some date given a congtantly cdi-
brated instrument related to a constant conceptual domain. For example, if organ-
izationd information sysems smply improve a user’'s effectiveness a performing
a task, a change in the mean of a measure of effectiveness from 3.7 a the firg
time period (T1) to 4.1 at the second time period (T2) on a 5-point scae may indi-
cate an dpha change.

Beta change is a variation in the level or mean and the recdibration of inter-
vas of the measurement continuum associated with a constant conceptua domain.
If users perceive that greater effectiveness than before is now possible, they may
reconceptudize effectiveness dong a ‘I-point scale and report an increase to a
vaue of 5.0 dong that new scde. However, the highest vaue provided on the
initid scde (5.0) is now two points lower than the highest reconceptudized poten-
tid effectiveness. Proportiondly, a new 5.0 would be equivaent to a 3.6 (5/7) on
the Tl scale. Due to beta change, the mean vaue reported a T2 may be lower
than the mean vdue & T1 even if percaved work effectiveness has improved.
Conversdly, the initia 3.7 reported a T1 might be now reassessed at T2 down to
2.6 (i.e., (3.7/7x5). These both represent possible beta changes.
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Gamma change is a redefinition of the conceptua domain. If organizational
systlems change how users concelve of office effectiveness (representing gamma
change), the earlier scales may no longer be relevant or may be reconceptudized
to represent new dimensions a T2. For example, some work activities that were
conceptualized as separate categories before a system was implemented may now
be reconceptualized as unidimensiond because the system integrated the task flows
by means of a common data base and communication channel. This process is an
example of gamma change.

A review of dl the methods and approaches to measure and conceptuaize
apha, beta, and gamma changes is beyond the scope of this article. However,
sgnificant advances and proposals have included the following approaches to
measuring different forms of change in some condition: (1) a test of item variances
and congruence of factor coefficients before and after interventions[20]; (2) compa-
rison of results to a control group where no change should be expected and a guar-
antee of equivalence of before and after groups when individud identities cannot
be obtained [I] [20]; (3) the use of “ided” value measures as the besis for
comparing pre- and post-assessments of the condition [20]; (4) the use of “then”
assessments which are reports at time two (T2) of the condition &t the ¢‘pre-’ state
(T1) [29]; (5) afocus on changes in items for individud respondents (“profile anal-
ysSs' or regressons for each individud) to isolate individud condraints on organ-
izetional development efforts [2] [29]; (6) the use of psychometricaly reiable
scales with multiple items and behavior anchors to reduce or remove possible beta
change [15]; and (7) the use of other measures known to be associated with
changes in dimensons of the condition of interest [6].

Schmitt {26] proposed an eegant way (on which Schaubroeck and Green [25]
elaborated) to assess beta and gamma changes by examining the andysis of covar-
iance gStructures. For indance, consder the measurement of multiple items at
“pre-’ (TI), “post” (T2), and “then” (T3) time periods. If only dpha change
occurred, the interitem correlation matrices a T1, T2, and T3 should be identicd.
Inequalities among the correlation matrices a T1, T2, and T3 would reved tha
respondents have changed their calibration (a beta change) and/or their conceptudi-
zation (a gamma change) of the measurement items. Confirmatory factor andyses
of the correlation matrices at T, T2, and T3 provide a method to isolate the beta
and gamma changes. Inequdities among factor loadings, item variances, and factor
variances indicate a recalibration of the scales and so reved the presence of a beta
change. In contragt, changes in the factor dtructure and/or inequdities in the
covariance between factors a T1, T2, and T3 indicate a reconceptudization of the
scaes and reved the presence of a gamma change.

Schmitt, Pulakos, and Lieblein [27] compared approaches (3), (4), (5) listed
above, and the confirmatory factor approach. They concluded that the covariance
gpproach, while problematic in some ways, was preferable to these other techni-
ques. However, they did not andyze the “then” measures using the covariance
gpproach. We propose that incluson of the T3 measure in this approach may
reved effects that would not otherwise be identified.

EFFECTIVENESS

Of the many possible ways in which work can be reconceptualized, the present
study looks at changes in perception of work effectiveness. Effectiveness (the gppli-
caion of a sysem to accomplish individud, unit, and organizationd missons)
should be digtinguished from efficiency (the use of assgned resources to provide
the information system to the users) [8] [9). Comprehensive and vdid evauations
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of information and communication sysem effectiveness are fundamentally difficult
and there are as yet no widely accepted standard measures of perceived or objective
effectiveness. This difficulty is due to changing and possibly contrasting objectives
of both users and the organization, continuous evolution of hardware and software,
differences between subjective and objective indicators, and potentia conflict
across functiond groups. Therefore, evduation studies generdly should involve
quantitative and quditetive data, multidimensona measures, and multiple evdua
tion viewpaints [4] [8] [9] [22].

Mohrman and Novelli [17] argued that, until recently, different office activities
were supported by system features embedded in separate technologies (such as
stand-alone word processors and management information systems). Such features
were used very differently by organizationa members in each of the three basic
organizational roles managerid, secretarid/clericd, and professond. However,
this is changing because new sysems are multifunctiond and integrated, thus
gpplicable and usable across dl three roles. Wagoner and Ruprecht [30] agreed,
proposing that software support in office work stations and information systems for
the variety of office activities performed by knowledge workers should include
communicaing (induding telephone and dectronic mail), text processng, mail
handling, filing (including retrievd and daa base management), persond
computing, and decison making.

Mohrman and Noveli’s [17] study was intended to test the propositions that
(1) more sophisticated and integrated office information systéms would break down
the boundaries between activities across these three roles and (2) such systems
would occason beta and gamma changes. Concerning the first god, the authors
found that a year after the office they studied had replaced a few stand-done word
processing terminds with 40 professond multifunctiond work Sations, respon-
dents (gpproximately 50) in dl three roles were doing more activities commonly
associated with professond roles (such as proofing and preparing presentation
materials) as wdl as more traditiond manageria activities (scheduling and plan-
ning). They found evidence of integration of activities across roles (due to the
locd area network and the shared data bases) and across technologies (due to the
multifunctional software and hardware).

Concerning the second god, Mohrman and Novelli found that respondents
perceptions of changed effectiveness of activities that were less likdy to be medi-
ated by the particular work-gation technology (i.e, filing, searching, copying,
reading, and record keeping) showed little change according to tests of mean differ-
ences (apha change). They did find an increase in perceived effectiveness in meet-
ings and analyses. Mohrman and Novelli [17] attempted to assess beta and gamma
changes by visudly overlaying the factor structures of “‘pre-’’ “pogt,” and “then”
measures of these activities (see [24, pp. 90-94]). Only those activities that were
frequently performed using the new work stations changed their factor groupings.
Filing, mail handling, copying, and sorting remained on one factor and communi-
cating (by phone, meeting, or conference) remained on another factor. Writing,
reading, cregting, andyzing, and cdculating generdly separate on the “‘pre-’
measures, loaded on one “post-" factor; record keeping, scheduling, and planning
showed the same change. “Then” factor structures showed some separating and
some joining of these activities.

METHOD

A smdl, decentrdized federd office in a mgor western city was surveyed just
before it implemented a system of desktop persona computers (with office support
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software) linked to an dectronic mail package by alocd area network; the office
was surveyed again gpproximately nine months later. The system was conscioudy
implemented to improve productivity for managers and professona and technica
specidigts [18]. Approximatdy 60 percent of the office staff were white-collar
managers and professonds; the rest were clerica workers. A representative of the
organization hand-delivered the questionnaire to each employee, who then returned
it in a sealed envelope. At T1, 50 out of 62 employees returned their surveys-a
response rate of 81 percent. At T2, 67 out of 86 employees returned their surveys—
a response rate of 78 percent. A total of 36 individuds were employed in the
office and returned their survey a both time periods. These 36 represent our
sample for andyss, guaranteeing equivalency of samples across time periods as
well as the smdl sample size.

Measures

This andyss focuses only on questionnare items about the effectiveness
perceived in the performance of eight generic office activities-recording, copying/
collating, filing, searching for informetion, mailing, andyzing/reviewing, reading,
and meetings with others-in an atempt to compare the results and extend the
preliminary methodologicad gpproaches of Mohrman and Novdli’s [17] unpub-
lished study of dpha, beta, and gamma changes associated with the implementa-
tion of office work gtations. Responses to the eight items before implementation
were referred to as the T1 ““pre-’’ measures. Responses to the same items after
implementation were referred to as T2 “post-" measures. The T3 “then” measures
represented the perceptions of effectiveness before implementation as viewed in
retrospect. Item vaues for each time period were measured using 1 = very ineffec-
tive, 2=ineffective, 3 =neutral, 4= effective, and 5 = very effective. The item stem
for “pre-” and “post-" was “How effective do you fed you are in each of the
folowing activitie?”’ The item sem for the “then” items was “Think back to
before [the system] was ingdled in your office; how effective do you fed you
WERE in each of the following activities?’’ Because the present study is concerned
with potentid changes in conceptudization of office work, measures of the usars
subjective perceptions, rather than manageria perceptions of users performance or
objective measures of users performance, are appropriate.

While the ability to extend a prior sudy in a research area with little or no
precedents is of obvious benefit, this choice of focus (effectiveness) and the
Specific measures (eight generic office activities) are problematic because of the
unknown psychometric properties of the measures. We attempted to improve this
Stuation by choosing from the items in [17] those eight that conceptudly repre-
sented two possble dimensions of office work (information management and
communication-related activities) which loaded cleanly on these two factors a Ti.

Andyds ¥

Given the exploratory nature of this research, smple paired t-tests were used
to detect any daidicdly sgnificant changes in respondents evauations of effec-
tiveness across the “‘pre-"’, “post-“, and “then” comparisons. The presence of Statis-
ticaly sgnificant differences suggests a variation in respondents perceptions of
effectiveness dong a supposedly congantly cdibraied scde-dpha change.
However, as discussed earlier, this inference would only be conclusive if respon-
dents do not recdlibrate (beta change) and/or reconceptuaize (gamma change) the
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items used in the measuring indrument. The remainder of the andys's examined
if respondents did recdibrate and/or reconceptudize the measurement items.

The eght items representing eight office functions were hypothesized to load
on one factor representing information management office functions (recording,
copying, searching, and filing) and on a second factor representing communication-
relaed office activities (reading, medting, and andyzing/reviewing). Mailing,
which induded both malhandling (an information manegement function) and
mailing messages (a communication-related activity), was adlowed to load on both
factors. Since the two factors were not conceptuaized as necessarily independent,
they were alowed to covary. Figure 1 shows the hypothesized two-factor modd.

The factor loadings are represented by lambdas (\;)). For instance, x,; repre-
sents the loading of “copying” on the “informaion management” factor. The
vaues of \;; and N\, were et to 1 to serve as referent parameters. The unex-
plained variance associated with each of these items is represented by 6, to 4.
The explained variance of each of the two factors is represented by ¢, and ¢,,,
and ¢,, represents the covariance between the two factors.

VSREL [12], a program for andyzing linear dructured reaions by the
maximum-likelihood method, was used to esimate the fit of the hypothesized
two-factor model for each of the three comparison points. This approach provides
(1) estimates (and significance tests) of the loadings of the two hypothesized factors
on the eight measurement items and (2) estimates (and sgnificance tests) of the
extent to which the two hypothesized factors covary at each of the three compa-
rison points(T1, T2, and T3). The Sx stages described next provide Satistical tests
of differences for the dedred sets of comparisons using a set of nested models.

The fird sage (A) daidicaly tests the differences in the covariances of the
eight messurement items across the comparison points. A significant 2 satistic
indicates that the covariances among the measurement items differed sgnificantly
across the three comparison points, providing evidence of the presence of beta or
gamma change or both.

The second stage (B) datidticaly tests the fit of the hypothesized two-factor
mode across the three comparison points. A significant x? statistic indicates that
the patterns of the factor structure are not the same across the comparison points,
providing evidence that respondents perceptions of the conceptud relationship of
communication-related and information management functions are not congsent
across the three comparison points (gamma change). Each modd is then compared
to a null modd. The null modd specifies no reationships between the eight office
adtivities and the two factors. A significant difference in the y* datistic indicates
that the two-factor modd is dgnificantly better than the null modd.

The third stage (C) datistically tedts the fit of the hypotheszed two-factor
mode across the three comparison points after congtraining the factor loadings to
be the same across the comparison points. A significant x* dtatistic indicates thet
the patterns of the factor structure and/or the factor loadings are sgnificantly
different across comparison points. In addition, the 52 atistic a this stage of the
andysis can be compared to the corresponding y? dtatistic a the second stage
(B). A significant difference in the x* dtatistics of stages B and C indicates that
the factor loadings are dgnificantly different across the comparison points,
providing evidence that the two factors on the measurement items differed across
the comparison points (beta change).

The fourth stage (D) of the andlyss is similar to the third stage but with an
additional condraint. Once again, the fit of the hypothesized two-factor modd is
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Figure 1. Messurement modd reating effectiveness items to underlying dimen-
sons and base for comparison across time periods.
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tested across the three comparison points. However, at this stage and in addition
to the factor loadings, the item variances are dso constrained to be equd across
comparison points. A significant x* statistic indicates that the changes across
comparison points can be attributed to differences in patterns of factor structure,
differences in factor loadings, and/or differences in item and factor variances. To
isolate the differences atributable to differences in item variances done, the ¥2
datistic obtained at this stage is compared to the x? datigtics obtained in the
previous stage (C). A significant x? statistic indicates that the amount of variance
in each item tha is explaned by the hypotheszed two-factor mode is not
consgtent across the comparison points, a second form of beta change.

The fifth sage (E) of anayss further congtrains the modd tested in stage D.
Here, in addition to the congraints specified in sage D, the hypothesized two-
factor moddl is tested after constraining the factor variances to be equal across the
comparison points. A significant difference in the x* dtatistic between this stage
and the previous stage indicates that the explained variance associated with the two
factors was not condstent across the three comparison points. This provides
evidence that the ability of the items to measure the communication-rated and
information management activities was not consstent across the three comparison
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points. Once again, a significant difference in x? satistics between this stage and
the previous stage (D) indicates the presence of a beta change.

The gxth and find dtage (F) of anadyds determines if there are any ddis
ticaly sgnificant changes in covariance between the two factors across comparison
points. In this stage, the two-factor hypothesized modd described in stage E is
tested after constraining the covariance between the two factors to be equa across
comparison points. A significant difference in x? statistics between this stage and
dage E indicates that the covariance between the two factors differs across the
three comparison points, providing evidence of the respondents conceptualization
of the rationship between communication and noncommunication-related activi-
ties (gamma change).

The sx-step method outlined above was firgt used to test for pairwise differ-
ences between the comparison points; these were “‘pre-’’ vs. “post-" (T1T2), “pre’
vs. “then” (T1T3), and “post-" vs. “then” (T2T3). Next, the method was used to
test for differences across al three comparison points. ‘‘pre-”’ vs. “post-" vs.
“then” (T1T2T3). Findly, differences between the pairwise comparisons and the
comparison across dl three points (i.e, TIT2T3-TI1T2, TIT2T3-T1T3, TIT2T3-T2T3)
were computed to determine if those differences were primarily attributable to one
of the three comparison points.

Additionaly, because the x* vaue is sensitive to sample size, Bentler and
Bonnett [3] devised an index of change (caled B2) that controls for the effect of
x2 in hierarchica comparisons. Schmitt et d. {27} and colleagues caculated B2
to indicate the rdative magnitude of change to complement the significance tests
of the beta and gamma changes.

RESULTS
Alpha Change

Figure 2 shows the mean vaues of the “pre-,” “podt-,” and “then” measures
of the eight items. Table 1 provides descriptive statistics and results of the pairwise
I-tests between the eight items at the three comparison points.

With one exception, there were no significant t-test differences between ¢“pre-”’
and “pogt-" measures, indicating little evidence of an dpha change. The only atis-
ticaly sgnificant difference was a decrease in percelved effectiveness of meetings,
athough there were noticegble decreases in percelved effectiveness of filing and
reading, However, note that the lowest mean on al items remained between neutra
and effective. At wordt, this shows that in some way the system interfered with the
effectiveness of meetings, perhaps through failed attempts to schedule meetings
through the system, an inability to access information esslly during meetings, or
for a number of other reasons. Difficulty with associating on-screen data base
entries with actud physicd files and with reading on-screen text are both possble
problems with computer-mediated work [32].

In contrast, there were sgnificant t-test differences between “post-" and
“then” measures in pite of the amdl sample sze. There is strong evidence that
respondents fed they are sgnificantly more effective a five of the eight generic
office functions (record kesping, filing, searching files, copying/collating, and
andyzing/reviewing) than they thought they had been before the system was imple-
mented. This strong effect is based largely on their perceived negative reassess
ments of their previous effectiveness at the three information management activities
of record keeping, filing, and searching files.
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Figure 2. Comparison of ‘‘pre-’” “post-,” and “then” means of perceived effec-
tiveness & eight generic office activities,
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The results shown in Table 1 and Figure 2 provide some intriguing indgghts.
If, @ in most change-evauation research, only “‘pre-”’ and “post-" measures had
been compared, the results would indicate that introduction of the office informa-
tion system had very minima impact on respondents’ percegptions of effectiveness.
However, once the “then” measures are compared to the ‘‘pre-’’ and “post-"
measures, it becomes evident that the respondents have changed their scales for
rating office effectiveness, at least with respect to a criterion level (beta change)
and possbly due to changes in the underlying dimensions by which effectiveness
is conceptudized (gamma change).

Beta and Gamma Change

Table 2 shows the results from the confirmatory factor andyses used to test
the fit of the hypotheszed two-factor mode at each of three comparison points:
factor loadings, the x* statistic assessing the fit of the factor structures to the
data, and the correlation of the two factors. These results provide evidence of
gamma change.

The esimates of the modd using “pee-” measures show two independent
dimensions (r= .19, not Sgnificant & p < .05), while estimates of the modd using
“Post-"  measures show that the two factors are no longer independent (r=.62,
p <.05). Convergence of the two factors indicates that experience with the
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Table 1: Descriptive dtatistics and f-tests across time periods.

_____ Pre-(Tl) Post-(T2) Then (T3) ) l-values for (-tests
variable Name M s se M s se M y sC T2Ti T-T3  T2T3
Record keeping 3.86 .80 A3 4.00 .95 .20 3.59 96 16 1.32 1.77 3.50%*
Copying/collating 3.83 1.06 18 3.87 .87 18 3.67 .a5 A5 1.59 78 3.35**
Filing 3.86 .96 16 3.57 .73 A5 3.47 .99 17 -46 2.10* 3.48%*
Scarching files 3.92 91 15 3.96 1.07 22 3.56 93 16 1.23 1.82 3.55**
Mail handling 3.97 .84 14 3.70 93 19 3.68 77 13 =21 1.66 1.63
Analyzing/reviewing 4.03 .61 10 4.17 .78 16 3.79 .8l 14 .53 1.49 J.25%*
Reading 4.06 .67 A 3.57 79 16 3.82 .80 14 211 116 =27
Mectings 3.66 .87 A5 3.57 .66 14 3.68 a4 14 -2.15% -34 -.57

*n<.05
**p <01

Note: M=mecan, S=standard deviation, se=standard error of the mecan.

Table 2. Factor loadings and factor correlations.

Factor; and Factor Loadings

Pre-(TI) Post-(T2) .. Then (T3) . . . .
Information Information Information
Items Management Communication _ Management Communication Management Communication
Record 1 .000% - 1 .000% - 1.000* -
Copy 993+ - J50* — JI55* —
File 1,024* -— S579* — 1.226*
Search 1.109* ~ 1.159* - 1.037* -
Mail 723 361 -018 943 429% 756
Analyze . 1.000* — 1.000* - 1.000°
Read —_ 540* — 1.144* - 1.425%
Mect - J120* — .659* - 2.105’
x? 28.44 27.55 38.17*
d[, 18 18 18
Correlation bctween  information
management and communication
factors 19 .62 43*
*p <.05

Notes: x2 indicates fit of the raw and reproduced correlation matrices. Significan! correlation indicates non-indcpendence of the wo factors af each lime
pcriod, “Record’’ and “analyze” items constrained 10 bc 1.00, referent parameter, on rcspcctivc factor.
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networked system, which is intended to integrate office tasks to some extent,
changed individuals conceptudizations of the tasks from two separate sets to one
integrated set. The estimates of the mode based on “then” (T3) measures indicate
an intermediae shift (r= .43, not dgnificant a p < .05), which represents a concep-
tudization midway between ““‘pre-” and “post-“. The reassessments of T1 from the
vantage point of T2 (i.e, the “then” measures) indicate that respondents do not
think they conceptudized the two dimensions of effectiveness as close together at
firg as they do now. In other words, a possible interpretation of the “then” load-

ings is that, with experience, the repondents a T2 are more aware of how uninte-
grated the eight office functions were a TI.

The loadings of the item deding with the “malling” function are particularly
interesting. In the model based on ““‘pre-’’ measures, the item loads strongly on the
firg factor (information management). However, the item shifts dimensions consid-
erably when it loads more strongly on the second (communication-related) factor
in the modd based on “post-" measures. Finally, in the modd based on “then”
measures, the item loads more strongly on the information management factor but
the coefficient has a smdler value than in the modd based on “‘pre-’’ measures.
This shift in loadings for the mail activity indicates that respondents considered
malling maerids as Imply another way to manage information, amilar to filing
and copying, before implementation of the sysem. However, after implementation
and exposure to eectronic mail, respondents considered mail to be more of a
communication function, implying a grester sense of meaning and interacting with
others rather than just handling the mail. Findly, respondents “then” reassess
ments placed mailing with the information management activities but could not
ignore the communication implications. The overdl implication is that eectronic
mail is more than just an efficient way to didtribute information-it represents a
mediated form of interpersond communication [21] [24].

The results presented in Table 2 and discussed above suggest that introduction
of the integrated information system resulted in beta and gamma changes. To
confirm these findings, the sx-step anayss (dages A to F and the hierarchica
tests between stages) described in the previous section was conducted. Table 3
provides the x2 values, the degrees of freedom, and the B2 index for the relevant
null modes and comparisons.

The reaults of the first stage (A) analysis indicate that the matrices at the three
comparison points were significantly different from each other with respect to beta
and/or gamma changes. This was true for the comparison points taken pairwise
(i.e, T1T2, T1T3, and T2T3) as well as dl three together (i.e,, TIT2T3). Further,
the differences between the three taken together and the pairwise comparisons
(i.e, TIT2T3-T1T2, TIT2T3T2T3, and TIT2T3-T1T3) were atributable to al three
comparison points.

In the next sage (B), there were Satidticaly sgnificant differences for dl the
pairwise comparisons as well as for the three comparison points taken together.
These reaults confirm that at least some of the differences that gppeared in stage
A of the analyss were the consequence of changes in factor structure across the
comparison points. Further, there were statistically significant differences between
the three taken together and two of the three pairwise comparisons (T1T2T3-T1T2
and TIT2T3TIT3). This indicates that the differences were primarily attributable
to respondents  perceptions after introduction of the information system and their
retrogpective assessment of the initid dtuation. Therefore, the results in stage B
provide evidence tha introduction of the office information system resulted in
gamma change among the respondents,



Table 3: Comparisons, significance tests, and B2 index.

Comparisons

TIT2T3 TIT2T3
Tests TIT2 TIT3 T213 TIT2T3 -TIT2 :IZ_T_;!_
Null models a 219.9 292.9 265.1 419.3 139.4 153.6
b 49 49 49 74 74 74
A Equality of matrices a 53.1 66.7 56.6 113.9 60.9 51.2
b 36* 36"’ 36* Tor** 36** 36*
B. Gamma: a 56.0 66.6 65.1 114.2 3R.2 2x.4
factor  structure b J6* 36*** R 544k g+ 18
C. Bela and Gamma a 68.1 74.4 83.3 120.1 52.0 36.8
factor structure b 438 43r%* 43+ 08*** 254+ 25
factor loadings
C-B. Beta due 10 a 12.1 7.8 17.6 5.9 13.8 8.3
factor loadings b 7 7 7* 14 7 1
¢ M4 .03 07 01 10 05
D. Beta and Gamma: a 81.6 93.0 R9.7 140.8 59.4 51.1
factor structure b S1res Sprer 51%% XQF** 33 33
factor loadings
ilem variances
D-C. Beta due (o a 13.5 18.6 6.4 20.8 7.4 14.4
item variances b 8 g* 8 16 8 8
[ .05 .04 .02 .05 .05 .09
E. Beta and Gamma: a 82.3 93.6 89.8 141.8 59.6 52.0
factor structure b §3ex 534> 53> 8g*r* 35 35*
factor loadings
item variances
factor variances
E-D. Beta due 10 a 7 J A 1.0 2 Y
factor variances b 2 2 2 2
c .00 .00 00 .00 00 .01
I Beta and Gamma: a 84.1 94.0 95.9 148.2 64.1 52.3
factor structure b 5% 54s+ S4%rx 90*** 36** 36
factor loadings
item variances
factor variances
factor convarianccs
F-E. Gamma due 1o a 1.8 4 6.1 6.4 4.6 3
factor convarianccs b ! ! I 2 I |
c .01 .00 .02 .00 .00 .00

443

TIT2T3
_TIm3

1

126.4
74
471
36*
47.6
18“
45.7
25

1.9
7
.02
41.9
33

.02
48.2
35

SOUIIIS UOISIIA(T

.00
54.2
36’

6.0

.00

a. x* total

b. Degrees of freedom for ¢ach comparison
¢. B2 index of change in fil, controlling for magnitude of XZ

IZ IOA]
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The results shown in Table 3 dso indicate that the difference between the two-
factor modd and the null modd was sgnificant in al cases. As a result, the two-
factor modds were significantly superior to the null modds for each comparison.

Results from stage C (adding factor loadings) were smilar to but stronger than
the results for B. Results from D (adding item variances) showed dl comparisons
to be dgnificant, as did results from E (adding factor variances) and F (adding
factor covariances). The following hierarchica tests identify the unique contribu-
tions of the factor structures, loadings, variances and covariances, and item
variances, indicating the various forms of beta or gamma change.

There was only one instance (T2T3) in which a datidicaly sgnificant differ-
ence between stages B and C existed. This result indicates that the degree to which
the respondents calibrated each of the eight office activities as an information
management or communication-reated activity did not differ sgnificantly between
the ““pre-”> and “post-" comparison points. However, their “then” retrospective
assessments differed sgnificantly from the “post-" mesasures, representing a 7
percent change according to the B2 index.

The datigticaly sgnificant differences between stages C and D existed only in
the TI1T3 comparison. This indicated that the amount of variance in the hypoth-
esized modd associated with the measures of perceived effectiveness in performing
eight office activities differed sgnificantly only between the “‘pre-’’ and “post-”
comparison points. This difference represented a4 percent change according to the
B2 index.

There were no daidticdly significant differences between the fit of modes in
gages D and E, indicating that the amount of variance explained for each of the
two hypothesized factors did not differ sgnificantly across the three comparison
points. The O of zero percent B2 index mirrored ‘this result.

Findly, there were ingances of datidicdly sgnificant differences between
sages E and F, an indication that the covariance between the two hypothesized
factors was not consstent across the three comparison points considered together
(T1T2T3) (a form of gamma change). Pairwise comparisons indicate that these
differences were primarily between the “pogt-" and “then” comparison points and
involved only a 2 percent change. These results were further confirmed by
examining the difference between the T1T2T3 comparison and the pairwise compa-
risons. Again, “post-" and “then” were sources of sgnificant differences when the
pairwise comparison values were subtracted from the T1T2T3 comparison values
but the changes represented less than 1 percent of the null modd X2

Summary

In summary, the results provide datigticdly sgnificant, but generdly wesk,
evidence for the presence of two forms each of beta and gamma changes associated
with the implementation of a networked office information and communication
system. Firdt, the respondents cdlibration of each office activity as an information
management or communication-related activity “post-" differed ggnificantly from
the calibration of their “then” retrospective assessments (one form of beta change).
Second, the extent to which the respondents’ initia “pre-” assessment of each of
the eight activities was accounted for by the two factors differed from their *post-”
assessments (a second form of beta change). Third, the respondents’ initia “pre-”
conceptuaization of the eight activities as separate dimensons of office work
differed sgnificantly from their conceptudizations after introduction of the infor-
mation system “post-” and from ther retroactive assessments “then” (a form of
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gamma change). Findly, the extent to which respondents conceptudized the rela
tionship between information management and communication-related office activ-
ities after introduction of the information sysem “pod-" differed dgnificantly
from ther retrospective assessment of the reationship “then” (a second form of
gamma change).

DISCUSSION

The present research identifies possible apha, beta, and gamma changes asso-
ciated with the implementation of a system of networked personad computers with
office activity software, extending an earlier unpublished study on the question of
whether office computer systems might cause users to reconceptudize their work
[17].

Reconceptudizing the Dimensionality and Effectiveness of Office Activities

The overdl condusion is that implementation of the integrated office infor-
mation sysem had modest but gatisticaly sgnificant effects, but not in the tradi-
tiond way as measured by dpha change. Rather, the sgnificant effects occurred
in the way organization members conceptuaize generic office activities, over time,
those activities were seen as more integrated or unidimensiona. At T2, respon-
dents reassessed their effectiveness at T1 downward (“then”) and conceptudized
the underlying dimensiondity of how effective they thought they had been midway
between the conceptudized dimensondities & T! and T2. Both these results
provide some support for propositions that computer-based organizationa work
creates cognitive chalenges not present in noncomputer-based work and that such
systems may enable (or force) users to reconceptudize their work. Further, the
results indicate that users may downgrade ther prior criteria for effectiveness
because they come to perceive how they can be more effective.

Implications of “Then” Assessments

The gpproach presented here uses but differs from Schmitt's [26] approach.
Schmitt argued that the adoption of andyss of covariance structures using “‘pre-’’
and “post-" measures diminated the need to obtain a “then” measure (suggested
origindly in [29]).

The present research tested the efficacy of including the “then” measures. The
results indicate that comparisons of the respondents assessments before (““pre-"’)
and after (“pogt-*) the introduction are not the primary source of gamma change.
Rather, the retrospective assessments (“then”) of effectiveness are the root of
conceptua change plausibly atributed to the implementation of the office system.
In other words, respondents changed conceptudization (usualy negative) of how
effective they thought they redly were before implementation is the bas's for most
gamma changes. Our results show that the incluson of “then” measures in the
comparison provided us with additional insights not reveded by the “pre-“/* pogt-"
comparisons.

A secondary concluson from these results is that recal data about pre-
implementation conditions are not suspect Smply because of poor respondent
memory or demand characteridtics. Rather, if a new information system redly does
have subtle conceptud effects, recall data may be “then” measures of possible beta
or gamma effects rather than surrogate “‘pre-”’ measures used to detect apha
change. Golembiewski [6] interpreted such implications as quite consequentia; not
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only are results from most cross-sectional studies potentially suspect but even
those from overtime andyses that do not explicitly identify the types of changes
involved are in doubt.

Qudifications and Extensons

The study reported here is preliminary but does provide one modd for future
research into managerid decison making about computer-mediated work. It is
based on the experiences of one small office and uses nonstandardized but relevant
measures of changes in effectiveness. These particular measures of generic office
activities may confound measurement error with evidence of beta and gamma
changes. Future studies should attempt to develop and use these and other more
gppropriate measures of perceived effectiveness (8] [9]. Larger samples will dlow
for teding differences in potentid apha, beta, and gamma changes among
different roles. Perhaps managers would be less likely to exhibit gamma change
because of an initidly broader view of office activities. However, that assumption,
if untested, may continue to contribute to resstance, frugtration, and confusion of
new users of computer systems, as suggested in the introduction. It would aso be
challenging to consder and evaluate whether certain kinds of systems (such as data
processing, management information systems, decision support systems, office auto-
mation, or expert systems) are more likely to lead to these problems for certain
kinds of workers.

Implications for Managing Office Information Systems

Implications for use, management, training, and evauation concerning organ-
izationd information sysems will be very different depending on how change is
conceptuaized and measured. As some researchers {31] [32] [33] have speculated,
if such systems present new way's to conceptudize work, then management policies
and training programs must not only prepare users for such changes but dso
provide workers with the tools to establish these new contexts. For example, job
descriptions and reward systems that segment office tasks and workers based on
traditional task boundaries and communication flows may hinder the performance
of workers who can now see how these tasks are integrated through the use of
computer-based communication and information systems but who do not know
how best to use the systems to keep these new reationships in context, Bikson {4]
found that after the introduction of work-gtation technology, workers in her large
sample reported being able to perform more information tasks faster and better,
leading to an increase in performance standards in over half of the 55 work units.
They aso reported new and higher sills involved in this work. However, job
descriptions changed in only a third of the units and pay leves in only a fifth.
Further, current manageria policies may actudly punish workers who attempt to
make sense of ther new dectronic environments by continuing to evauate hourly
inputs on the basis of less effective conceptudizations of tasks rather than to
reward experimentation and learning in response to cognitive chalenges and
computing capabilities [11].

Many other factors influence the outcomes associated with office information
systems (such as individua differences, work group communication, supervisory
support, Work unit structure, organizationd policies, and environments [16] [23]).
However, whether managers are directly affected by new systems or not, they must
dill make decisions about how to plan for and respond to these tensions reating
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to how users of new systems reconceptualize their work. Indeed, differences in the
traditional roles of managers, professionals, and secretaria/clerical workers may be
disappearing because users are beginning to perceive the variety of office activities
as unified rather than compartmentalized by job category. In the information age,
al organizational workers can become knowledge workers, depending on imple-
mentation polices [5] [11] [33]. The implications for ignoring beta and gamma
changes associated with the implementation of office information systems may be
(and may aready have been for many years) highly consequential. [Received: June
27, 1988. Accepted: March 9. 1989.1
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