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ABSTRACT

THE EFFECT OF A NEW VERSION OF SOFTWARE ON ITS USE:
A CASE STUDY OF A COURSE MANAGEMENT SYSTEM

by
John Allen Beckett

Course Management Systems (CMS) are used to suppagtowing trend of
colleges and universities to offer classes att@ue®, and to use technology to provide
resources and communication with and for studentsaditional classroom settings.
Actual use and success of these systems has b&ed mipractice, however, for reasons
which are not entirely clear.

The theory of Diffusion of Innovations (DOI) dedmed and codified by Everett
M. Rogers in 1962 is used to describe how innownatare selected, adopted, and brought
to bear on the needs of people with jobs to doyGaiMoore and Izak Benbasat
extended this theory with constructs specific t@imation Technology (IT).

This study applies the Moore and Benbasat consttadhe area of CMS, in a
situation where software is being upgraded thrahghnstallation of a newer version.
We investigate how the Moore & Benbasat constrdetzribe the impacts on the
diffusion of the CMS in a specific case study.
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CHAPTER |

INTRODUCTION

This chapter provides an overview of the dissanatit begins by providing (a)
the statement of the problem, (b) the backgrounti@problem, (c) the objective of the
study, (d) the theoretical framework of the stu@y,the scope and limitations of the
study, and concludes with (f) the summary and futuork.

The path of innovation is not a smooth uphill &dinAt the point of
adoption, the value of an innovation is negativethds point cost has been incurred for
scanning, selection, and commitment (Rogers 20084 )p But no benefit has yet
resulted. Positive value derives only from actus#d pursuant to the mission of the
individual or organization.

At implementation time, alignment between the inatan and the individual or
organization may be poor. Examples of poor alignnresiude:

* A cumbersome interface between the individual &ed¢chnology,
resulting in confusion or additional work to accdisip the job.
» Lack of knowledge about how to use the technoldfigiently, resulting

in reduced efficiency.

» A technology whose product is not what the orgaropaneeds, resulting
either in failure to accomplish the mission or reghli efficiency.

* Increased workload due to parallel runs of old aed systems.



Adjusting alignment for maximum effect may involeleanges in the innovation,
changes in its use, changes in understanding ohtloeation, or even changes in the
organization’s mission. This process of adjustmgndue to its multidimensional nature,
necessarily “messy” and difficult to study. Yeista critical part of deriving benefit from
innovations.

While numerous research studies have considergal imdoption and
implementation of new technologies, they usualatreach technology as a discrete
entity unrelated to previous technologies useds Thbest indicated by the fact that they
fail to specify the technology being replaced. Heare innovations do not exist in a
vacuum. Innovations are usually adaptations omsibas of existing technology. They
are likely to be invoked in an atmosphere involvaugpstantial existing technology.
Rogers (2003, p. 15) suggests that it is apprapt@to research which takes existing
technology into account. Accordingly, this resedatuses on a change from one version

of a technology to another: a software system ujegra

Statement of the Problem

Research is needed to determine what intervengfiastively align a new
technology and its application environment, for maxm value to the organization. This

case study explores events and consequences hbingath.



Objective of the Study

This research specifically examines the link betwagpport activities, and
secondary adoption, also known as implementatibis fequired measurement of initial
attitudes and usage, final attitudes and usagegcipation in activities made possible by
interventions, and perceptions of the value ofrirgations. This research provides
empirical evidence showing which interventions raiest effective at facilitating
effective use of an upgrade to an innovation.

Moore and Benbasat (1991) developed an instruroéimi¢asure the perceptions
of adopting an Information Technology innovatiorhis instrument has high construct
reliability and is touted by the authors as beiagspnonious. This research applies the

same instrument to a new situation, an upgrade case

Theoretical Framework

Rogers (1962, 1971, 1983, 1995, 2003) has popelhtize term “Diffusion of
Innovations” (DOI) through five editions of his dadt is atour de forcetracing the
history of DOI research, discussing the variousatgof DOI in detail, and calling for
research in the future. This dissertation viewsisbaes studied from a DOI perspective,

but touches on alternative views that have alsainbtl a hearing in the research world.

DOl is a much-studied topic, for several reasons:
1. Stakeholders wish to see the best methods in ases ®© maximize their return on

investment — whether that return is money or sesjiand whether that investment is



money or some other resource such as time or raeri@a. This holds true across
the entrepreneurial spectrum from investor to emrirentalist. If the wrong
innovations are selected or implementation fatle,ieeds of the stakeholders are not
served.

. Vendors of technology equipment and services wasmprove their position in the
marketplace. For them, this means identifying &igigctors that will provoke both
initial purchase behavior and repeat or continymushase behavior on the part of
customers. Regardless of the merits of technolegygosold, if it is not purchased it
helps nobody — least of all those who have creiated

. Technology managers wish to maximize the valueaéstments their firms make in
technology, by aligning technology use with thedseef the firm. If technology use
does not serve the needs of the firm, it is poalilyned. If it serves the needs of the
firm well, alignment is good. While this may invelxhanges in the technology or
choices of which technology to use, value may bisoaximized by manipulating
perceptions that drive behaviors necessary to éxplovations (Leonard-Barton &
Deschamps, 1988; McCarthy, Aronson, & Claffey, 20@2 the very least this

means that technology purchased is actually used.

Hebert and Benbasat (1994) suggest that:
...beliefs behind the behavior can be changed. Meagperceptions is
important at Lewin’s “unfreezing” stage and helpeaver reasons

instrumental in “unfreezing” or changing behavihich are important to a



potential user. This information is helpful in tingplementation stage in
converting “behavioral intent” to “behavior.” Thtisey advocate a proactive
approach in which attitudes are influenced, rathan expecting attitudes to
automatically change on the assumption that peareptare correct.

A wealth of studies (e.g., Agarwal and Karahan@®02 Ely, 1990; Lucas and
Spitler, 1999; Mathieson, Peacock, and Chin, 28@ly Slyke, Lou, and Day, 2002)
considers attitudes toward technology and resu#tdaption of technology. They trace
the progress of an innovation through the initexise of need through identification of
possible solutions, and often end with a measuréeofantention. This is
understandable, because all of these elementsecstudhed by administering surveys
and submitting the results to computerized staibanalysis. But this approach leaves a
gap, which this research attempts to close to stegece: Is the selected technology
actually used?

In a related issue, DOI studies have largely igddhe issues of the reliability of
the technology and support which, if effective ngipotential “show-stopper” problems
into minor events. Whereas adoption keys on pei@eand produces no value except
purchase commitment), actual use yields value bpedds heavily on successful
implementation (Zmud & Apple, 1992). The need frable technology seems obvious.
Igbaria, Guimaraes, and Davis (1995) found end-sigpport including training
positively related to use. Igbaria et al. (199Tine this conclusion by showing that
large organizations can support better traininggrms than small organizations, and

that this shift favors easy-to-use software forlsrganizations. Orlikowski et al.



(1995) suggested that “intermediaries” who botbdtrre and interpret the technology,

would be helpful in obtaining usefulness from it.

Challenges

Even limiting the scope of research to the topieatial use, one faces significant
challenges. The most obvious is, “What do we magansie?” It could be that a software
program being studied is actually running on thersscomputer — but are they starting it
out of habit and ignoring the output (meanwhildtgry their teeth that their PC takes so
long to boot up)? So instrumenting the equipmersofiware to record objective actions
has limited utility. We could ask them if they ugeéut empirical studies have cast a
shadow on that approach as well — as people ofterapprehend their own behavior or
tailor responses to meet assumed expectationsarraanipulate those who are asking

the questions.

The Usage Controversy

This study aims to measure actual usage. Anytleisg is less than what
is needed. Ajzen (1985, p. 29) clarifies this pdintbehavioral intention can best be
interpreted as an intention tiy performing a certain behavior.” Carrying this tgbtia
step further, we find the theory of IS Continuanebich has shown (Bhattacherjee,
2001b) that during early stages of the diffusionleyeople may be influenced either for
or against an innovation by a number of factor$,dmge an innovation has been

encountered by users (whether in reality or in @etion — as in the case where an



innovation is viewed as merely incremental), tHeience of overwhelming strength is
its perceived usefulness to the person who hasuete®d it.

Many researchers (e.g., Agarwal and Karahanna,; 1§01990; Lucas and
Spitler, 1999; Mathieson, Peacock, and Chin, 20aly Slyke, Lou, and Day, 2002) use
Intention to Use (ITU) as a proxy for use of ananation. In these cases ITU is selected
as a proxy, based on the assumption that intemtiphies actual use (Hebert & Benbasat,
1994; Rai, Lang, & Welker, 2002). Ajzen (1996) u&idlingness to Pay as an
improvement on this proxy.

The assumption that ITU is useful as a proxy foovation is questionable.
Several researchers (Rawstorne, Jayasuriya, & G498, 2000; Schewe, 1976) have
found no clear link between ITU and actual use. e@t{Davis, Bogozzi, & Warshaw,
1989; Robey, 1979) see a link. Not deterred by aalént evidence, researchers seem to
assume a link has been proven. A review of thealitee showed clear division on the
best proxy for use: Of 58 prominent empirical stsdil6 (27%) made no attempt to
determine actual use.

Although actual usage may be difficult to determsmme researchers apparently
become so convinced of the value of ITU that theydt collect actual usage data when
it is available. For instance, Venkatesh (1999pstigated the effect of training mode on
ITU, when the target technology (a virtual workspacould easily have been
instrumented to collect actual usage data.

Even if actual use is measured, success is noagtesd. There is the question of

whether self-reported use corresponds to actualSrmgna (1996) and Straub, Limayem,



and Karahanna-Evaristo (1995) measured both amifsignificant differences. Chin
(1996) responded to the latter with three arguments

Looking at the results of Straub, Limayem, and Karama-Evaristo (1995), Chin
(1996) ) showed that they did not show computersuesd use to be particularly
effective (although it was not as bad as ITU). Gletved into philosophical definitions
of reality and concluded that what is measuredebfiniical means may not be any more
“real” than what people claim (e. g. ITU). Chin neaciuch of the difference between
measures dependent on one’s perspective (e. ge\adstver may be a screwdriver to
one person, a poorly-designed hammer to anothdraambject composed of wood and
iron to a third).

Chin’s conclusion was that we could not merely asemputer to capture usage
information, and automatically assume this is aesiop view of the reality of usage than
self-reporting. As an example, he cites a case evhgeers would routinely activate
monitoring functions on their computer — then pexteith work heedless of the
information they conveyed because it was not uséfudlay’s workstation landscape in
which functions are installed for automatic exemutivith or without the user’s conscious
cooperation bolsters that argument.

Trice and Treacy (1988) found significant differeagn usage results depending
on the specific measure used. They suggest thiatr lsesults will be obtained “if the
measures chosen correspond to the measures subgste appropriate reference

theory.”



Hence, Chin and Marcolin (2001) and Jaspersong€amd Zmud (2005)
support Rogers’ (2003, p. 440) call for more reslean what happerefter new
technologies are adopted: the implementation pt&s®e (e.g., McCarthy, Aronson, and
Claffey, 2002) have taken up this mantle, andbégarch fits in this stream.

While those who stop at ITU have data with whiclcatculate statistics, some
consider usage an integral part of a multi-pha8agion process (Rogers, 2003, p. 425-
428; Agarwal & Prasad, 1997; Gallivan, 2001; Goagl&LThompson, 1995; Goodhue,
1998). They consider usage as one of the stepg #terpath of diffusion. This study

focuses on the links between perceptions, ITU,autdal usage.

Definitions

For clarity, it is important to formally define senmportant relevant terms.

Information Technologygould refer to any technology involving informatio

This is limited to technologies involving electromommunication, recording, and
display. Taylor and Todd (1995a) recognized thalfTalsystem” involves hardware,
software, support, and service as a whole. Thsares studies two aspects of a

technology.

Diffusion (Rogers 2003, p. 5) is the entire process by waicinnovation
becomes known to people, selected by them as aledhiaid them in their success, and

brought to bear on the challenges they face.



The first stage of diffusion is adoptioRogers (2003, p. 421) refers to this stage
as “initiation,” and breaks it down to three sedisrevents: knowledge, persuasion, and
decision. Adoption begins with the identificatiohame or more needs, continues with
scanning for possible solutions followed by some sbevaluation of the applicability of
each possible solution to ones’ needs. The end pbadoption is a decision to commit
resources to the innovation. These resources dmutdoney with which to purchase the
right to use it, statements of official sanctioargpnnel to implement and/or support it, or
a hybrid (as in the case of open source softwanerevadoption may mean an
organization contributes to it in order that allynfeave its benefits).

The second stage of diffusion_is implementati®ometimes termed secondary

adoption (Gallivan, 2001), during this stage th@wation is made operational by
establishing the conditions that provide for its@ss. Rogers (2003, p. 421) points out a
mutual adjustment that takes place during this plha&sween the organization and the
innovation in order to obtain traction on the peshlat hand. These may include creating
a technical environment such as a server operagisigm or network, support, and actual
use by its intended beneficiaries. This last aspkithplementation is of crucial
importance because an adoption decision in andelf produces no benefit to the firm —
only use of an innovation reaps the rewards ittbasfer.

The third stage of diffusion is routinizatioim which an innovation loses its
identity as a separate entity. Perhaps this orightostage could be identified as the

time when someone asks why the innovation is céfied..”
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Usage for the purpose of this study, Usage is defireddivity recorded by
automated system logs or detected by manual inspeaft the system, as opposed to
measurement by user reports or intentions.

VoluntarinessSeveral researchers (Agarwal & Prasad, 1997; M&dBenbasat,
1991; Van Slyke, Lou, & Day, 2002; Valier, 2004 vbhaadded voluntariness to Rogers’
original group of Relative Advantage, Compatibili§omplexity, Trialability, and
Observability. Voluntariness may not always be arabteristic “influencing” use or non-
use of an innovation. If peoples’ jobs depend anafsan innovation — as with an ERP
(Enterprise Resource Planning, an integrated sy8tatrprovides support for a wide
span of activities in a firm’s value chain) or G&G3oup Support System, an integrated
set of tools for communicating and recording designd decisions) — the reality of that
fact will select out those whose attitudes prevkam from utilizing it. They may have
negative attitudes about the innovation due to umations or extra work it might create
due to poor design, and they might be provokedtmge the technology in some way
(Morrison, Roberts, & Hippel, 2000; Garud & Rap{p894), but the perception of its
being mandatory hardly affects usage behavioragg¢twho remain in their jobs.

Voluntariness is part of the instrument used aridlaged by Moore and Benbasat

(1991), and is included in this research to mamtainsistency with former research.
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The Missing Link to Performance

It is interesting to note that only one study ia troup reviewed (Lucas &

Spitler, 1999) presumed to make any link at aleein diffusion of an innovation and
measurably superior work performance of individuslisnkatesh (2003) agrees, stating
“...little or no research has addressed the link betwuser acceptance and
organizational usage outcomes.” One may presumeftisamplies either that the entire
field of innovation research is either in its inégnor that that researchers are reluctant
for any number of reasons such as research difficulthe possibility that this moves the
research complexity to a higher level.

Watson et al. (1996) attempted to survey beneditcosts in Executive
Information System (EIS) implementations, and fothrtt with the exception of On-Line
Transaction Processing (OLTP) applications, littkess being done to produce
benefit/cost information. They found some indicatibat routinizing (Rogers 2003, p.
428) tended to produce the perception that becesitAivas beyond question and needed

no justification.

Attempts to Tie ITU to Usage

Taylor and Todd (1995a) found the link between Adl actual usage is
significantly affected by experience. In termslo# previous discussion of the linkage
between SRU and computer-measured usage, theyr steithod is instructive. They used
SRU, but collected the data at a time and pla@lito maximize accuracy (exiting from

a computer lab). This raises the question of wmehlew SRU is collected: on-the-spot,
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under duress of some sort, weeks or months latevitbout framing with respect to
time. If the Internal Revenue Service expects egpeacords to be kept
contemporaneously, why should we expect less efxaerimental design collecting
information as important as actual usage?

Furthermore, as users become more experiencedptreeption of control
replaces the perception of usefulness as a predittdU. Rawstorne, Jayasuriya, and
Caputi (2000) looked at the other side of thisésand found that ignorance about a
system caused a disconnect between ITU and actaallheir case in point was nurses
entering data into patient records. Without theditional clipboards the nurses found it
necessary to take notes at bedside, and theniefaenation into the computer at the
nurses’ station at the end of the shift. It isiagting to note that today hospitals use entry

devices that are either portable or located righhe patient’s room.

The Ease-Of-Use Dropout

Both Davis, Bogozzi, and Warshaw (1989) and Agamawal Prasad (2000)
demonstrated that as users become more experighegdhyecome less affected by ease
of use and more concerned with usefulness of tfentdogy and their control over
information. This supports the contention of Verisht and Davis (1996) that user
training might merit more emphasis versus improvimgrface design.

Karahanna, Straub, and Chervany (1999) showedrtaaition shifts from the
person’s environment at adoption to experience thightechnology at the stage of

continued use. Contractor, Seibold, and Heller §)@®scovered less of a difference.
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One might conjecture that as time goes on, peagaterne more computer-savvy and are
able to handle variations in systems better.

Bhattacherjee and Premkumar (2004) studied the issm another angle using
Expectation-Confirmation theory. They trace théntextogy diffusion cycle through
three stages:

1. Subjects follow guidance from their leaders.

2. Subjects refine their use of technology based eir twn personal
experience.

3. Subjects reject technologies that do not fit thekeds.

The authors suggest that leaders should colleatnrdtion about negative
experiences and correct problems before the thages

Brancheau and Wetherbe (1990) found a relatedrdiftee: younger people are
more willing to try innovations than older peopiaterestingly, this study showed
Information Systems departments playing only a miote.

Burkhardt (1994) discovered a difference betwedmiseabout personal
competence versus beliefs about the technologyg. Sthdy showed that supervisors had
more influence over beliefs about personal competenwhile peers had more influence
over beliefs about the technology. This is not gaipg, since supervisors have more to
say about one’s promotion status while peers argetwvith whom one does the work
assigned.

Duplaga and Astani (2003), studying the implemeoradf Enterprise Resource

Planning (ERP) systems, bound that e of implementation had a significant effect
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on success. Larger organizations which committedurses to move forward quickly
tended to have more success than smaller orgaomzadbrced to move with measured
tread. It should be noted that ERP systems are lesnapd involve a broad fabric of
inter-relationships, so one might reasonably expwremental implementation to be less
successful since each increment would require Yieehead of an unfreeze-change-
refreeze cycle. Discrete innovations with less-clexpelationships to other functions

might well show better success with incrementallengentation.

Diffusion Theory’s Nay-Sayers

Some writers (e. g. Luftman, 1993) simply ignore pferception aspects of the
diffusion process, assuming that a properly-desigystem will yield benefits without
regard to perceptions of the users. Others (&la@pbert, Ashok, & Venkataramanan,
2001) cite time needed for success to build. RoBegs, and Boudreau (2002), studying
ERP, suggest that time is needed for assimilatiorew technology. It is also possible
that widely differing views of a specific innovatiavill yield unanticipated (and often
undesirable) results, as described by Manning (1996

Long spans of time can confound plans based oasidfif (or any other) theory.
It is entertaining to read Mooers’ (1960) predinsdhat we would eventually be able to
successfully store millions of pieces of data and them, and that the meaning of this
heap would also be made clear by technology. Iridimer case the writer under-shot
the mark, and in the latter case success contiougside us. For both reasons he was led

to incorrect conclusions about the impact of tedbgppon people.
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More seriously, Downs and Moore (1976) complairteat tiffusion theory is
“unstable” — meaning that results do not relialoljow from the theory. They identify
the cause as a lack of clarity, and suggest tleat thre different types of innovations and
each appeals to different socioeconomic grouperthe distinguishing factor is cost.
An innovation which costs $50 may, for instancecbesidered unreachable by one
group but trivial by another. Tornatzky and Klei®82) performed a meta-analysis,
confirming this concern.

Not surprisingly given this situation, Surry anddighar (1997) are not optimistic
thatany parsimonious solution to predicting adoption carfdund: “The decision to
adopt an innovation, however, often defies simpigd. Successful products must meet a
myriad of considerations beyond simple instructlafgectiveness or user wants.”
Perhaps Gallivan (2001) is correct in emphasizrggdolitical dimension. Swanson
(1974) was moved to declare that “... managers wnlve themselves with the MIS
will appreciate the system, and that managers whainvolved will be
unappreciative.”

Diffusion theory is not alone in attracting crigan. Igbaria, Parasuraman, and
Baroundi (1996) investigated TTF constructs as a&keveral others, and concluded
that 72% of usage variation was still unexplainediggesting that we are looking at the
wrong things.

It is also possible that an innovation itself isaal idea (Rifkin, 2003, p. 23).

Reasons abound: The innovation may fit poorly sttlategy. It may be frustrating to use
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because of poor human-interface engineering orusecia does not perform properly. It
may actually increase effort required to get thedone.

An additional barrier may be loss of functionali®s new technology is created,
whether it is explicitly an upgrade of former teology or an alternative intended to
eclipse former technology, former characteristiegymot be carried forward. This is
particularly the case in character-mode application

» Perfect Writer initially provided single-key acceesmost editing
functions. A later upgrade required a minimum ob teeystrokes for all
editing functions.

* Turbo Prolog 1.0 had single key block definitions $earch and replace.
Version 2.0 replaced these with double-key sequeeimcerder to bring
consistency with other Borland products.

Alternatively, an idea may not yet have seen itetiFichman, Kemerer, and
Chris, (1993) suggested after non-empirical analgéthe case of Object Orientation
(0O0), that it was unlikely to see early adoptioheTerm “early” is operative here,
because widely-used WWW technologies such scrigginguages and database access
depend heavily on OO techniques and constructer #wome of them do not
implement all the concepts of OO.

Rogers (2003, p. 436-471) cites a number of casesich innovations had
consequences which, in sum, were negative: snowesohimong the Skolt Lapps, steel
axes among Australian aborigines, dichlorodiphemylloroethane (DDT), and the

Internet. A key concept is that change producesrathanges, which may turn out to be
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worse than the original problem. Put another walyisg problems is difficult. Far easier
is movingproblems. For example, Rogers (2003, p. 446-44&3 a case in which oral
rehydration therapy (ORT) sharply reduced infanttaliy in developing countries in
the 1980s. This did not in itself reduce miseryvbweer, as the children who would
otherwise have died after suffering briefly fouhérselves growing up in a society
unprepared to accommodate them by feeding, edgcatnd employing them. A
necessary cognate to ORT was family planning — uingefar more difficult to diffuse

in a population however necessary it might havenlbeeomplement ORT. In a way,
ORT made the problem worse — because children ayeng of starvation over longer

periods of time rather than suddenly due to disease

Importance of the Topic

Adoption — selection of a technology “solution” bgper management — is of
great interest to sellers of technology, and ingpaost of operation. The next phase,
actual implementation of the technology by usersyhere value is produced in an
organization. Whereas Rogers (2003, p. 20) corsidgrlementation to be one of the
phases of diffusion — a phase in which modificabbthe innovation occurs, some (Van
Slyke, Lou, & Day, 2002) exclude implementation aise from the definition of
diffusion. An axiom, on which this research is lthss that these later activities merit
study because without them no value is producegha@icular interest in this case study
is the effect of innovation quality and supporttba perception of effectiveness. Since

the value of the innovation is a result of itsimgic value and the support which aligns
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users with it and it with them, this research make®ffort to separate innovation quality

and support.

Setting and Methodology

The setting of this study is a small, private @nsity in the southeastern
United States that has been using WebCT, a Coussmement System (CMS), to
supplement traditional instruction methods in resiehl education. An initial baseline
was established to determine the infusion levelli@a, 2001) of three innovations
contained in the CMS. This research project stugesdeptions and usage after an
upgrade which involved changes from several sources
1. Improvements in the technology as a new versicgh@CMS was
deployed.
2. Improvements in support, as the support managesesised the need for
additional training and/or adjustments in the cgumfation of the CMS.
3. Further diffusion of the technology as users “itdel¢ others with a desire
to use it and show them how.

4. Changes in mandatory/non-mandatory status of tientdogies studied.

Scope and Limitations

This study identifies perceptions that facilitabesndary adoption, and
perceptions that do not facilitate secondary adoptnasmuch as it is a case study, its

applicability is limited to cases with similar chateristics.
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Advantages and Limitations of the Study Setting

Due to the small setting for this study, informatiwas highly available to the
researcher. Access to the Course Management Sysergranted so that actual use of
technological features could be assessed. An opedech approach of the administration
toward utilization of the system resulted in lifgeessure from administrators for or
against use of the CMS.

Limitations are typical of a case study. The gretyzlied yielded a relatively
small data set which somewhat limited statistieal/@r. In addition, the ability to
generalize conclusions may be limited by the speeifvironment, which may not be

similar in some ways to other environments.

Summary

This chapter has introduced the problem and thectibg for moving this
research forward. It has also provided a graphewagw and text description of the
theory base for this research, shown the importahtfas topic and the need for future
research, and explored scope and limitations isJuesnext chapter will review

literature relevant to this study.
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CHAPTER Il

REVIEW OF LITERATURE

This chapter presents a review of literature onr€®ianagement Systems
(CMS) and Diffusion of Innovations (DOI). The firséction is an introduction to the
literature, focusing on DOI. Following this sectiare brief overviews of alternative
theories related to DOI, Gallivan’s (2001) re-fiaghof the topic, Ely’s (1990) frame of

success factors, tangential theories, and conclssio

Introduction

There is no clearly-documented beginning to mamtarest in how people make
choices that change their lives. At first, this wasught of in prescriptive terms. For
millennia, a concept (which pervaded most cultukes)wn in Western culture as the
“golden rule” hagprescribedappropriate action. Bentham and others, attempting
establish a definition of “good” as they abandotiexldoctrine of the divine right of
kings, suggested that components of a decisiontai@mourses of actioshould(note

the prescriptive stance) be selected for the gsegteod of the greatest number.

Azjen and Fishbein (Ajzen, 1985; Fishbein & Ajz&875) reformulated this idea
asdescriptive suggesting that for each decision there are pteliomponents that if
known could perhaps be manipulated to achieve hehdgsired by others. A major
shortcoming of this approach is that constructcegated ad hoc for each study, limiting

the ability of researchers to develop theory.



Meanwhile, Rogers (2003, p. 15) developed the Biffo of Innovations (DOI)
theory using a consistently-applied set of conssrémr perceptions, relating them to
intent to adopt. Noting difficulties applying thiseory to IT innovations, Moore and

Benbasat (1990) focused on adjusting the consttagtield consistent results.

Ely (1990, 1999) divided adoption into primary aetondary phases. Primary
Adoption considers the commitment of resourcefi¢ate¢chnology and thus applies to
sales of the technology on the vendor side andafdke technology on the buyer side.
Secondary Adoption is actual implementation andstdjent of the technology to an

organization’s needs, yielding actual value.

Secondary Adoption is of interest to vendors oslytey provide support, but
intense interest of users as they finally obtaimei¢s. It is through implementation and

use that value is generated for the firm (Zmud &kep 1992).

Relationships Between Theories

Study of diffusion has yielded a tapestry of thesmand ways in which they relate

to each other. Figure 2.1 is a generalized overaktlese relationships.
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Figure 2.1 Map of Diffusion of Innovation-Related Theories
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In earlier phases of research, models which eatte ¢eom a specific set of
premises arose. During the eclectic phase, autlitasipted to relate these models to
each other. The trend in this century has beerveldp over-arching models that drew
from previous models, into unified theories. Meai@/Ballivan (2001) described DOI
in terms which included political realities andlgied the concept that DOI is actually a
multi-step process which includes adoption (comraiitrto pay), implementation

(delivery to the level below), and actual usageaath level.

Interestingly, Gallivan (2001) assumed that infimres come only from levels
above in the organization, culminating at the el with whichever authority selects
available innovations and makes them availableurghmse and support. Thus the
innovations available to an individual are subjddtescreening, yielding a smaller
number than those selected at the interface betthesdirm and the environment. This
pyramid-form approach is questionable. Althougk utside the scope of this
dissertation to cover alternative routes innovaioray take into an organization, several

come to mind:
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1. Organizational units may create innovations thevesel

2. Innovations can be made available by free shanngrious ways,
notably use of Open Source. Piracy is a variatiothss theme with a
negative moral/ethical dimension.

3. Innovations may be brought in from outside the oizgtion by personal
purchase (whether funded by the firm or by thevialial), or piracy.

4. Innovations may be promulgated by firms with amiast in having them
widely used. An example of this would be a downkdad plug-in made
available freely over the Internet.

Gallivan’s (2001) description of a multi-step pess may not be limited to
activities within a single firm. The Internet, fexample, was the result of a large number
of players committing to implement a number of imatbons (which any of them could
have and in some cases had, implemented in incdngatays) using common methods
so that everything could inter-operate. Now we hi&teeprospect of an innovation being
deployed in an environment where the creator i&kelyl to know or even care what sort
of equipment/software the user might have at h&ihd.next step in this is Web Services,
where the interface information is all that is cwerized and the creator has no idea how

or where the service is being used (e.g., Googlpd)la

Some researchers have raised the issue of howedaheology, or use of it, relates
to the way the company works. Bagchi, Kanungo, Baspunta (2003) suggested that
effective use of an Enterprise Resource PlannifiP)ESystem requires re-modeling of

the organization. Ba, Stallaert, and Whinston (30@ise the issue of alignment between
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the technology available and the corporate incemgian. Austin (2001) cited “Moorers
Law” to explain why non-use sometimes occurs: ibimation acquired through

technology raises the cost of doing one’s job sifetem is less likely to be used.

Next is a discussion of various important theomestioned in Figure 2.1.

Original Models

Diffusion Of Innovations (DOI)

Through five editions of his book by that name, Bsg1962, 1971, 1983, 1995,
2003) has promoted and traced a thread of reseasgd on five fundamental factors he
terms Perceived Characteristics of Innovations $p@nd which he posits are key to

understanding adoption decisions. He describes thamin the introduction to his book:

Relative Advantage — The degree to which an innoras perceived as better

than the idea it supersedes.

» Compatibility — The degree with which an innovatisrperceived as being
consistent with the existing values, past expegenand needs of potential

adopters.

» Complexity — The degree to which an innovationascgived as difficult to

understand and use.

» Trialability — The degree to which an innovationyntee experimented with on a

limited basis.

* Observability — The degree to which the resultarofnnovation are visible to

others.
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These five constructs were developed in studiegyatultural innovations, but
have had some difficulty being applied to Inforrmatirechnology. Numerous efforts
have been made (Agarwal & Prasad, 1997; Moore &bBsat, 1991; Venkatesh et al.,
2003) to adjust the list of PCls to give more pcade power to the model. Rogers’
theory is highly pervasive in the literature, apd/fpapers attempt to explain adoption or

diffusion theory without relating to DOI.

In time, DOI as applied to Information Technolagoption by individuals, has

added the constructs of Image and Volenigm (Agarwal & Prasad, 1997).

Theory of Reasoned Action (TRA) and Theory of PethBehavior (TPB)

Icek Ajzen and colleagues have developed the TRAdwmorphed into the
TPB) over the years. This concept is a mathematigatession of long-standing
approach of assigning values to various perceptioas attempt to explain how people

make decisions. As stated by Fishbein and Ajzedq1p. 29), the TRA states that:

“... aperson’s attitude toward any object is a fiorcof his beliefs about the
object and the implicit evaluation responses assediwith those beliefs. The

central equation of the theory can be expresséallags:

whereA; is the attitude toward some obje@t,b; is the belief aboutO, i. e., the
subjective probability thad is related to attribute g is the evaluation of

attributei; andn is the number of beliefs.”
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TPB (Ajzen, 1985, 1991) extends the theory soith#akes into account

perceived as well as actual control over the beimawnder consideration” (Ajzen, 1985).

Connor and Armitage (1998), however, showed evidéhat TPB was hardly

definitive and needed additional constructs.

Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) was propdsgdavis (1989) as
having extreme simplicity, yet strong predictivengs. Adams, Nelson, and Todd (1992)
replicated the initial research, but concluded thahly explained about a third of the
total variation. Perceived Ease of Use (PEOU) arddtved Usefulness (PU) were
found to predict Intention to Use (ITU). Variousidies have shown different coefficients
for PEOU and PU, and Venkatesh (2000) suggestedrdigted that this may be due to a
shift from PEOU in early days of a technology, td &ce it becomes routinized. Davis,
Bogozzi, and Warshaw (1989) obtained similar reasglhowing PEOU dropping in its
importance with experience. In a separate studyd)a®89), suggested that “perceived
ease of use may be casual antecedent to percesedness.” In a replication, Hu et al.
(1999) discovered that higher-level professionadsiess likely to be affected by PEOU,
suggesting that the shift from PEOU to PU may eclatself-efficacy which is likely to

grow over a longer period of time in less-intelhg@sers.

Numerous studies (Agarwal & Karahanna, 2000; Agagsarasad, 2000;
Dishaw & Strong, 1999; Mathieson, Peacock, & CR001; Moore & Benbasat, 1990;

Rawstorne, Jayasuriya, & Caputi, 2000; Taylor & @potl995b) have attempted to
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connect TAM to other theories in hopes of increggrplanatory power by various

combinations, or contrast TAM with other theoriBayis, 1989).

Gefen and Straub (1997) considered a differentcisgender differences. They
found that women differ from men in their expeaias of new technology, but actual use

is the same.

Ginzberg (1981) discovered a link between realistigectations and happiness
with the application, suggesting that expectati@anagement is a significant component

of perceived system success. Oliver (1980) obtasnmadar results.

Model of Personal Computer Utilization MPCU

The Model of Personal Computer Utilization (MPQbg¢ory of Thompson,
Higgins, and Howell (1991, 1994), based on a mpdgbosed by Triandis (1980),
considers factors which influence Intention to Ukes indirectly influencing actual use.
The factors in their first study (Thompson, Higgi&sHowell 1991) are: Social Norm,
Affect, Complexity (considered an obstacle), Jab [Eong-Term Consequences, and
Facilitating Conditions. Their 1994 study (ThompsHiggins, & Howell, 1994) added

Experience to the model.

Computer Self-Efficacy Model (CSE)
Howard and Mendelow (1991) confirmed the intuitba@nection between
computer literacy and choice to use computers. @am@and Higgens (1995a) refined

this concept by researching the effect of peoesteptionof their ability to use
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computers and its effect on thartual success using computers. In an extension of
this research (Compeau, Higgens, & Huff, 1999)ir thgpothesis of a positive
relationship was validated and extended to a wgdeup of subjects. A separate study by
the same authors (Compeau & Higgens, 1995b) fthetdwith further experience the
effect of CSE on performance became less. Latdiestuhave considered the effect of
habit and affect (mood). Verplanken, Aarts, and Yaippenberg (1996) showed habit
to affect choices significantly, but Bamberg, Ajzand Schmidt (2003) discounted habit,
while Limayem, Cheung, and Chan (2003) found iv¢éca moderator between other
factors and ITU. Limayem and Hirt (2003) saw halsita construct that increased TAM’s

explanatory power.

Task-Technology Fit Model (TTF)

TTF theory considers to study alignment betweeard needs (Goodhue &
Thompson, 1995; Goodhue, 1995) This study wasa&igld and the model validated by
Dishaw and Strong (1998) in a software maintenamesgronment. While Goodhue and
Thompson (1995) did not show explanatory powélrik, they suggested that, “A more
compelling interpretation is that in this case ¢hesal effect works in the other
direction...For example, perhaps individuals who thgesystems a great deal and are
very dependent on them will be more frustrated toplems. ...the quality of the data,
production timeliness, and relationship with IS@kdicted higher perceived impact of

information systems, beyond what could be predibtedtilization alone.”

Mark Dishaw and his colleagues have produced asefiarticles relating TTF to

other theories. Dishaw and Strong (1999) determihatla combined TAM/TTF model
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produces better predictions that TAM alone. Dish&twong, and Bandy (2004) proposed
testing a combination of TTF and the Unified TheofyAcceptance and Use of

Technology (UTAUT).

In the end, TAM may not be a viable alternativ®®©l. Plouffe, Hulland, and
Vandenbosch, (2001) compared TAM to DOI, concludiag DOI was had better

parsimony and explained more variation in ITU.

Eclectic Models

TAM-TTF
Dishaw and Strong (1999) saw overlap between TAMETF, and created a

combined model called the TAM-TTF. The combined eldthd more predictive power

than TAM alone. They note significantly that whil&M is a mature theory, TTF was

still undergoing evolution and as such the TTF twass they used should be considered

tentative.

“Decomposed” TPB

Taylor and Todd (1995b) “decomposed” TPB by usiogstructs from Rogers
(1995). They then compared TPB, the “decomposeds, BHad TAM (Davis, 1989).
They found TAM to explain 34% of behavior, TPB tqkin 34% of behavior, and
“decomposed” TPB to explain a “moderate” increas@ado. Their conclusion was that

additional factors were far more significant, aitdaion-specific.
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TAM2

Venkatesh and Davis (2000) studied TAM with adhi#il constructs (Subjective
Norm, Experience, Image, Job Relevance, OutputiQuahd Result Demonstrability)
to explain Perceived Usefulness, in four longitadistudies. They found Subjective
Norm consistently lost impact as experience greavcélved usefulness was impacted
directly by Subjective Norm, Image, Job Relevamrel Result Demonstrability.
Experience negatively moderated Subjective Norrd,@utput Quality positively
moderated Job Relevance. Subjective Norm impacteation to Use, but Intention to

Use explained only 52% of variation in Usage Bebavi

Unified Models

Attempts have been made to unify the various thetseams, as combinations

lost parsimony. Perhaps most notable so far is UTAU

UTAUT

Venkatesh et al. (2003) gathered constructs frorMTESE, TRA/TPB, MCPI,
and IDT to formulate the Unified Theory of Acceptarand Use of echnology
(UTAUT). They concluded that different groups obpée fit different models, and that a

single model did not explain variation in behawail.
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TTF-UTAUT
In yet another attempt to create a comprehensivdembishaw, Strong, and
Bandy (2004) suggested adding TTF constructs to WTAAs of this writing, their

results have not been published.

Gallivan’s Overall Perspective

Gallivan (2001), in a non-empirical paper, encégasd the entire concept of
perceptions and decisions in a framework basedgenaational politics. He described
adoption as being two (or more) phases. The fliasp involves the search for and
selection of a technology to meet a business pnoblde second phase involves the
subsequent implementation and use. He made thetpairfor each level at which a
decision is made, the phases of adoption and imgaéation apply. At high levels,
implementation consists of passing the innovatwothé next lower level. At lower
levels, adoption means acceptance of what is paksed from above. At the final level
where it is brought to bear on the organizatio@eds, implementation means making it

actually work.

Gallivan (2001) suggests that authoritarian stmes influence early stages in the
process, but not necessarily latter stages. Bynsiin, one might posit that an adoption
decision has a limited ability to penetrate dowa dinganization chart — suggesting a

reason why large organizations may appear unwieldy.

Rawstorne, Jayasuriya, and Caputi (1998) notefardiit between what they term
“symbolic adoption” and “actual adoption” which mipthe primary and secondary

adoption phases of Gallivan (2001) .
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Interestingly, Gallivan (2001) did not in his gaally-schemed framework
consider the possibility that an innovation migbine to an implementer from a source

other than above:

* Freely downloadable from the Internet

» Self-purchase by individuals from an outside source

» lllegal copying from an outside source

* Open-source

» Creation within the organization

An alternative view was suggested®wyrry and Ensminger (2003), who
validated Ely’s (1990) model in the Education domasing eight conditions:
Dissatisfaction, Skills, Resources, Time, RewaRidsticipation, Commitment, and

Leadership; in lieu of Rogers’ (2003) PCls.

Tangential Theories and Constructs

Success Factors Theory

Ely (1990) notes that adoption yields nothing direato the organization, but
reaping advantages of an innovation is an enta#fgrent act — probably performed by
an entirely different group of people. Gersick (1P8eated the other side of the coin,
suggesting that significant changes can be higistpigtive. As an alternative to theories
which focus on perceptions, Ely (1990, 1999) ci#esimber of important success factors
in implementation. These are described below imsenf a technology innovation in the
Solomon Islands (Chand et al., 20®&here rural subsistence farmers have been

successfully equipped with email.
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Dissatisfaction with the status quo. The peopleextby the project were
isolated from friends and relatives, and travebabgilable means (usually
hand-paddled canoes) was time-consuming and fatigui

Existence of knowledge and skills. From each vélag be served, a volunteer
operator was selected and trained at a central site

. Availability of resources. A tapestry of governmegndnts provided
equipment for each site and infrastructure. Théesysises shortwave radios
to communicate, and the remote sites use photov@teergy sources to make
them autonomous.

. Availability of time. Surprisingly, this has provedconstraint. Kaitu'u
(personal communication via email, February 17,6208 station operator,
expressed consternation with expectations thapéedsmuch time he needs
to be cultivating crops, transmitting and receivergail for a the local
equivalent of $27 US per month — far from enoughmske up for the cost to
his farming activity. A cognate problem is cultucaincepts of time: At some
stations the local operator has not kept the sdaetuposted, leading to
frustration among users (Chand et al., 2005, p. 49)

Rewards or incentives exist. Simply being ableacmmunicate with a
several-hour turnaround instead of days or weeksawél, is sufficient
incentive for users. For the operator, the feed pgiusers form an incentive
(although it is not enough to really be worth hisiler as stated above).
Participation. Once a few people tried the systachdiscovered it worked,

more came on board until it because a routinegfdifie in the community.
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The facilitative efforts of operators helped, sitoenmunication did not
require active participation of email receivers.

7. Commitment. Reliable access to the system is imaptrihe operator
considers his service to be an important commuwasgget. The computer used
has “died” once, and was out of commission for se@raeks as a result. The
community having no alternatives, simply had tgpbgent.

8. Leadership. The central site at the capital isswadnized and its leaders

have managed to transcend political upheaval icto@try.

Habit Construct

Limayem and Hirt (2003) and Limayem, Hirt, and C(2001) studied the effects
of habit on IT usage, concluding that habit modesdhe link between intention to use
and actual usage. A person who has actually useedafic behavior is more likely to
carry forth their reasoned decision to use it mftiture. Verplanken, Aarts, and Van
Knippenberg (1996) found that habit had a strotfigemce on behavior for routine
activities. Oulette and Wood (1998) went a stefhien;, asserting that application of
rational thinking to behavior is less likely in tme situations — meaning that if you wish
someone to think, you should set up circumstartwasthiey will perceive as unusual.
They divide such circumstances into rarely-perfatrbehaviors, and choices made in the
face of uncertainty. Ajzen (2002) cautioned, howetleat habit is difficult to measure

because one may actually be measupirayiousdecisions.
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Adaptive Structuration Theory

A major challenge for diffusion study is the comyte of life. There is a
dynamic relationship between various actors invblvediffusion. DeSanctis and Poole
(1994) describe this view as Adaptive Structuraiitveory (AST). Creators of
technology may adapt it as they discover needarfamproved fit between the
technology and targeted users. The users may Huapgchnology (Morrison, Roberts,
& Hippel, 2000) or use it in unanticipated waysgea monkey climbing a stick before it
falls over to reach a banana hung from the ceiliatper than using the stick to knock the
banana down). Or, new technology can impact culfinectly. As stated by DeSanctis

and Poole (1994):

Change occurs as members of organizational groupg the structural potential
of these new technologies into interaction, appating available structures
during the course of idea generation, conflict ngg@maent, and other group

decision activities.

This researcher experienced AST when performingitngle task of moving an
email server. Careful planning reduced the downtimess than ten minutes. The
process was interrupted and slightly lengthened Bgmand (issued while the server was
being rolled down the hall) that the system be &vat back on instantly so that payroll
could be run. The person who was responsible gprirsg off on minor exceptions to
payroll policy had within two years switched fromoaling all direct computer use, to
near-total dependence on email for an essentjalistine organization’s processes. The
idea of using paper to establish a trail for thdseisions had not only become secondary,

it had vanished. This stage is termed “routinizdtioy Rogers (2003, p. 428) .
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Compatibility and Connectedness Constructs

New technologies, if radical, can suffer initiallpm a lack of connectedness
with existing technologies. Rogers (2003, p. 15gs the construct Compatibility to
describe this dimension. Hiltz and Turoff (1981by, instance, studied email in an early
incarnation. Their research determined that usarged “group conferences, notebooks
for text composition, and self-defined commands$h& Tiniversal connectivity considered

foundational 25 years later was a distant dream.

A related issue is competing technologies that lsawdar value. Kraut et al.
(1998) describe such a situation, with two viddeghone systems which were
introduced into a company simultaneously. In time of them prevailed and the other
withered — for no particular reason other than ckafhis was a simple case in which
the two systems were incompatible. If they had hegetially compatible (able to
communicate cross-system, but with somewhat redcapdbility), one may safely

assume that the results would have been murky &oesearch standpoint.

Thus the issue of compatibility confounds reseachiEhis phenomenon may
illuminate the analysis of Igbaria, Parasuramad, Baroundi (1996), who were unable

to identify any construct that explained a majortipn of usage variation.

Verplanken, Aarts, and Van Knippenberg. (1996) stubtinat habit injects a non-
rational element that should be accounted for. S&ghynto the contrary, Davis, Bogozzi,
and Warshaw (1989) compared TRA with TAM, determgnihat Behavioral Intention is

a filter through which one’s thoughts must pas®teeaction occurs.
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Over-Arching Trends

What Matters Most?

Agarwal and Prasad (2000) studied an innovatiod bgegechnology
professionals. As have others such as Van Slyke, &od Day (2002) and Jurison
(2000), they found the perception of relative adaga overwhelmingly more important
than other characteristics of the innovation. Theted that absence of ease of use as a
factor may have been due to the nature of the gstugied: people whose livelihood
depended on their job being difficult or impossifieothers to do. King and Rodriguez
(1981) apparently concur, finding that while papative design improved attitude
toward systems, actual use and consequent quélityaisions was unaffected.

Increased complexity may change the picture. ltudysof Computer Aided
Software Engineering (CASE) adoption, Purvis, Samlrdy, and Zmud (2001)
determined that management championship and kngelechbeddedness contributed
most to adoption. Management championship implatl dne’s investment in converting
to the new technology was likely to be rewarded, lamowledge embeddedness meant
that one could use the system as a tool for acashipd) work rather than adding it to the
many things one is already doing — similar to tieasion where an organization’s Web
site cases to be an added responsibility and bextimeeselected conduit for
communication with various stakeholders both exeamd internal — e.g., customers,

clients, etc.
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Critigue of Research Designs

One might wonder why perceived complexity is roeftyrassumed by researchers
to be a negative factor for adoption. In fact, ctemjpy in an IT system may be a tool
which can be brought to bear on complex problenttisderm may not be useful (e.g.,
GPS receivers and cell phones, both highly comigelnologies but simple enough to
be operated by anybody). Perhaps a term such ffistittito use” would be better.

A shortfall of many existing research designs & they consider technology
adoption to be a single event (perhaps becauswgle gvent is easier to study), whereas
value is often produced by multiple cycles of admpin which both the innovation and
peoples’ skills are adjusted to align with orgathi@al needs (DeSanctis & Poole, 1994).
To some extent this adjustment relates to diffezenc perception of those organizational
needs between actors at the level of those who ¢brasources, and actors at the level
of implementation and utilization.

Zmud and Apple (1992) recognize this limitatiorsafpshot studies, noting that
“Incorporation remains a key but under-studiecareinnovation research. The failure
to gain the full potential of an adopted innovatforeshadows lost opportunities for

growth and profits for the adopting organization.”

The Subjective Norm Shift

Before implementation, perceptions are based on pdaple see of the
innovation: opinions of early adopters, a felt neEmdmprovement, and the face
appearance of the innovation. After implementafierceptions switch to the user’s own

experience (Agarwal & Prasad, 1997; Bhattachegl@@la; Bhattacherjee & Premkumar,
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2004; Davis, Bogozzi, & Warshaw, 1989; Karahanreub, & Chervany, 1999). This
suggests that for best results managerial inteiveint the early stages should focus on
perception, then shift to support of functionaliDavis (1989) implied this when he said,
“Perceived ease of use may be causual antecedpetdeived usefulness.”

Cooper (1990) appears to agree. He found that gltine adoption stage, classical
DOI constructs seem to work. In later stages (‘$idn”), learning and leadership models
appear to apply more.”In our MRP study, it was ssggd that the lack of explanatory
power of task differences on infusion levels isyMéely attributed in part to political
forces within an organization.” He suggested thadies consider both rational and
political forces, and be longitudinal. Hartwick aBdrki (1994) concur, stating:

Early in the ISD process, subjective norm is theial determinant. On intends to

use the system because others expect it. Laten thleesystem is operational,

attitude is the crucial determinant. One intendsg®e a system because one feels

its use is good, useful, and valuable.

Venkatesh and Morris (2000) and Venkatesh, Moars, Ackerman (2000)
studied gender roles in the diffusion cycle. Inhbstudies, it was found that men use
computers because they are useful, while womerars@uters because they are easy to

use and because other people influence them to try.

Conclusions

This chapter has traced the development of diffutfi@ory through its ancient
roots, initial applications of the diffusion con¢eand early eclectic models. This path
concludes with consolidated models being proposedested as researchers attempt to

reconcile the paradox of richness versus parsimony.
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Through this history in which difficulties applyirigogers (2003) concepts to IT
innovation have provoked numerous extensions ambuowtions with other theories, the
original constructs continue to be used with onfgwa extensions.

Certain over-arching trends appear worthy of spewtce.

1. As subjects become closer to an innovation, theadpe PCIs shift from
subjective norm to usefulness. This intuitivelyreat, because people will use the
best evidence available to them — what other peefilthem before they have
experienced an innovation, then their own expegeti@also may explain some of
the complaints

2. Simultaneously, ease of use is transformed froms#tige influence to a neutral
or possibly negative influence. At the outset, azsgse facilitates adoption. In
time, ease-of-use features become unimportant begacessary procedures
become a habit. Ease-of-use features may evere proarrier to efficiency or
fail to discriminate between those “into” the teology and those who are not
members of the inner circle.

The end-point of research varies from IntentiotVse (ITU) to declared use to
measured use. ITU’s connection to use is contrealeBeclared use captures perceived
importance, but has questionable reliability — esglly if time lags are present.
Measured use may capture habit patterns in whatibgect is accustomed to having a
tool available on their desktop, but may rarelyever use it. The latter problem may
increase in the future, as IT specialists prept@mdard “dashboards” for users which

include tools that may or may not be used — or exeterstood.
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In the maelstrom of uncontrollable variables tHéga adoption and use of new
technologies, it is appropriate to study the pregim@f innovations in a bounded setting.

Such a case study was performed for this reseasctitlined in the next chapter.
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CHAPTER Il

RESEARCH METHODOLOGY

Introduction

This chapter next describes the research frameamikmethodology. Firstis a
review of the purpose of the study, the researctial@nd its variables. The research
guestions to be examined are next, followed byd¢lsearch hypotheses. Also discussed

are the setting, the method of administration efgtirvey, and statistical tests used.

Overview

This research investigated the way the diffusimotess occurs in a particular
situation: the case of a software upgrade. Therétieal framework for this research is
Rogers’ (2003) Diffusion of Innovations (DOI), adapted and tested by Moore and
Benbasat (1991). This framework utilizes the cohoéPerceived Characteristics of an
Innovation (PCIs).

The survey instrument used in this study was apezl by Moore and Benbasat
and has been empirically tested by Van Slyke, lamdl, Day (2002). As with Moore and
Benbasat, Van Slyke, Lou, and Day did not take attmount previous technologies. In
addition, the end-point of their investigation watention to Use (ITU).

This research expands the body of knowledge by exagithe way the PCI-to-
usage chain functions when an innovation is basgarior innovations. Furthermore, it
carries through to actual usage. This researclstigated the diffusion of a software
upgrade of a Content Management System (CMS). @heplar CMS package is

WebCT.



Research Methodology

Theoretical Framework

This research used the Perceived Characteridticmiovations (PCI) constructs
as originally defined by Rogers (1962) and expafatiapted by Moore and Benbasat
(1991). This stream of research also includes Aghand Prasad (1997) and Van Slyke,
Lou, and Day (2002).

Moore and Benbasat separated Rogers’ “Observahility two constructs:
Result Demonstrability (ability of the user to sesults of the innovation) and Visibility
(ability of others to see a person using the intiong They also added Voluntariness.
Moore and Benbasat found all constructs significant

Agarwal and Prasad tested all of the Moore and Bsstidependent variable
constructs against both Intention to Use and Adtlsa. Of all the constructs, only Result
Demonstrability was unequivocally supported foruedtUse although most were
supported for Intention to Use.

Van Slyke, Lou, and Day repeated the test, buhdidest Actual Use. They
found Relative Advantage and Compatibility had stysupport, Complexity and Result
Demonstrability somewhat weaker support, and neifstgnce to Visibility, Trialability,

and Voluntariness.

In view of varying results in subsequent studibis tesearch utilized all of the

Moore and Benbasat (1991) constructs in this rekedihis research also studied the

effect of class size on Intention to Use and aaisabe.
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Research Model

The research model used in this research posiutaae the PCI group and
Intervention Participation (IP) are related to Iabd AU. IP is participation of target
users in seminars given by the Office of Onlinerbédy in preparation for the

installation of the new version.

Study Setting

The setting of this study is a small, private ursitg in the southeastern United
States which uses a CMS for enhancing existingrgtdaased courses and, to a much
smaller extent, delivering courses remotely. Thigersity has approximately 2,200

students and is heavily focused on undergraduatea¢ion.

Population

As a case study, this research considers an @urelation of professors in a
given setting. The group studied consists of alfggsors who taught at least one class
with at least six students during the Fall seme2@06. The population size is
approximately 160. As such it should generalizsitailar environments, but its
application in unlike environments remains untesfddinstructors who had classes with
six or more students at Southern Adventist Univeiciring the Fall 2006 semester were
surveyed and their actual use of the software weasnred by inspection. The former
version of the CMS had been discontinued, anduongirs were being required to

migrate to the new version at this time. The suimsyrument was administered on paper
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as opposed to use of technology such as a Web-Basesly, since the issue at hand is

whether a certain technology will or will not beeds

Anonymity

While it is common practice to preserve anonyroitgubjects in survey-based
studies, this was unnecessary — and impossibl@é gneestudy goals. A key aspect of this
study was comparing attitudes with measured beha&gsuch, anonymity of subjects
would prevent the study from moving forward. Sommity of subjects was not
appropriate in this case.

Anonymity was unnecessary, however, for seveedans:

1. No information collected from subjects by this stusllikely to be used to their
advantage or disadvantage. Any judgments madeesit of this study will bear
on the Office of Online Learning, not the professeho are subjects of the study.

2. When collected data is prepared for publishindhanftnal dissertation, coding
was used so that later researchers could perfatimefuanalyses without
identifying the specific subjects.

3. All data to be used by this study that might bedusethe advantage or
disadvantage of subjects, was already publiclylalvks at
http://beta.southern.edu/Register/CourseSchedple.asd as such is part of the

ongoing culture of the organization whose professoe to be studied.
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Technology Studied

WebCT is a Course Management System (CMS) origindleloped in LINUX. At
the time of the study, the current version was figher-level product, “Vista,” had been
developed by WebCT for corporate customers. Wista based on Microsoft technology
including the Windows server platform and Micros8@L server. In order to consolidate
their product line into a single stream, WebCTadtrced a limited version of the Vista
code base as the next version for educationatuiistns. This product is termed “CE6”
for Campus Edition, version 6.

The reception of CE6 had been mixed. An informdll plousers in the mid-Atlantic
regional users group indicated that sites wereqading with measured tread out of
respect for users of version 4. Since its desighcade base did not stem from the
previous version in use at this site, CE6 requsrgsificant re-training and users at other
sites have questions about its ability to use tt@urseware without difficulty. The
university studied in this research is no exceptiwhile CE6 became available in the
summer of 2005, it was run only on an experimeodsis for instructors who wished to
try it in the winter of 2006. Deployment plans la¢ tinstitution studied called for all users

to migrate from version 4 of WebCT to CE6 by Aug@$i06.

Variables
Intention to Use (ITU) — Dependent Variable

Intention to Use. Respondents were asked to irelib&tr intention to use the
technology. Intention to Use was measured usingntteation to Use scale (Moore &

Benbasat, 1991). The Intention to Use scale cansfdour items measured on a seven
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point scale, ranging from Strongly disagree (1$tmngly agree (7) and average. One of

the items was reverse coded.

Actual Use (AU) — Dependent Variable

Behavior of respondents with respect to technokbeing studied was observed.
Actual Use was measured by manual inspection sEdapport sites in the Course
Management System (CMS). If the technology beingsueed was being used for any
class by that professor as evidenced by the CMStearts used to support that
technology, AU was coded “1” for that professorthié technology being measured was

not being used, AU will be coded “0.”

Relative Advantage (RA) — Independent Variable

Respondents were asked to indicate the extent ihwttey feel the “innovation
is better than the idea it supersedes” (Rogers,300%). Relative Advantage was
measured using the Relative Advantage scale (M&denbasat, 1991). The Relative
Advantage scale consists of five items measurea ggven point scale, ranging from
Strongly disagree (1) to Strongly agree (7) anday® In previous studies where
specific values were reported (Agarwal & Prasa®71Beckett & Aronson, 2005;
Karahanna, Straub, & Chervany, 1999; Moore & Beahd®991), Cronbach alpha values

indicating scale reliability for Relative Advantafgave been .90 or above.
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Compatibility (CO) - Independent Variable

Respondents were asked to indicate the extent ichvttey feel the innovation is
“consistent with the(ir) existing values, past exgeces, and needs” (Rogers 2003, p.
15). Compatibility was measured using the Compléitscale (Moore & Benbasat,
1991). The Compatibility scale consists of threens measured on a seven point scale,
ranging from Strongly Disagree (1) to Strongly Ag(f® and average. In previous studies
where specific values were reported (Agarwal & Bdad997; Beckett & Aronson, 2005;
Karahanna, Straub, & Chervany, 1999; Moore & Beaha®991), Cronbach alpha values

for Compatibility have ranged from .81 to .93.

Ease of Use (EU) - Independent Variable

Respondents were asked to indicate the degreeith wiey believe that using
the innovation would be free of effort (Davis, 1989320). Ease of Use was measured
using the Ease of Use scale (Moore & Benbasat,)19% Ease of Use scale consists of
three items measured on a seven point scale, @frgim Strongly disagree (1) to
Strongly agree (7) and average. In previous studiesse specific values were reported
(Agarwal & Prasad, 1997; Beckett & Aronson, 200ar&hanna, Straub, & Chervany,
1999; Moore & Benbasat, 1991), Cronbach alpha edloeEase of Use have ranged

from .80 to .91.

Trialability (TR) - Independent Variable

Respondents were asked to indicate the extent ichviiney feel the innovation

“may be experimented with on a limited basis” (Rsg2003, p. 16). Trialability was
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measured using the Trialability scale (Moore & Basdt, 1991). The Trialability scale
consists of three items measured on a seven patg, sanging from Strongly disagree
(1) to Strongly agree (7) and average. In prevgiudies where specific values were
reported (Agarwal & Prasad, 1997; Beckett & Arons2®05; Karahanna, Straub, &
Chervany, 1999; Moore & Benbasat, 1991), Cronbdahaavalues for Trailability have

ranged from .71 to .95 except for Agarwal and Rtg3897), which reported .30.

Result Demonstrability (RD) - Independent Variable

Respondents were asked to indicate the extent ichviihey feel the innovation
provides tangible evidence of its benefits (Moor8é&nbasat, 1991). Result
Demonstrability was measured using the Result Detnalpility scale (Moore &
Benbasat, 1991). The Result Demonstrability scatesists of four items measured on a
seven point scale, ranging from Strongly disagoe®ttongly agree. One of the items was
reverse coded. In previous studies where speafices were reported (Agarwal &
Prasad, 1997; Beckett & Aronson, 2005; KarahantrauB, & Chervany, 1999; Moore
& Benbasat, 1991), Cronbach alpha values for R&serhonstrability have been .90 or

above.

Voluntariness (VO) - Independent Variable

Respondents were asked to indicate “the degreditchwise of the innovation is
perceived as being voluntary, or of free will” (Mea& Benbasat, 1991). This scale
consists of two items measured on a seven poifg,seamging from Strongly Disagree

(1) to Strongly Agree (7). Each question for thduibariness construct was measured
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using a 7-point scale from “Strongly Disagree” &trongly Agree and average. In
previous studies where specific values were reddAgarwal & Prasad, 1997; Beckett
& Aronson, 2005; Karahanna, Straub, & Chervany,9198oore & Benbasat, 1991),
Cronbach alpha values for Voluntariness have rafigea .71 to .90 except for Agarwal

and Prasad (1997), which reported .45.

Intervention Participation (IP) — Independent Vhlea

Participation of respondents in support interventi@as measured by inspection
of sign-in logs at seminars held during the sumai@006 by the Office of Online
Learning in preparation for the upgrade. Presehoa@or more seminars was coded “1”

and lack of presence at any of the seminars witidoked “0.”

Size of Class (SC) — Independent Variable

Size of Class is the largest class a given profdaesches. Size of Class is a
numeric variable was determined by reviewing pigdinformation from the
University Website based on enrollment on Septer@pb26006, the day after the last day
to add classes. The largest-sized class a teaakevds used as the basis for this

measurement.

Visibility (VI) — Independent Variable
Visibility is the degree to which an innovatiornvisible to others (Moore &
Benbasat, 1991) . This scale consists of fourstemasured on a seven point scale,

ranging from Strongly Disagree (1) to Strongly Ag(&). Each question for the
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Visibility construct was measured using a 7-poc#ls from “Strongly Disagree” to
“Strongly Agree and average. One of the items waense coded. In previous studies
where specific values were reported (Agarwal & Bdad997; Beckett & Aronson, 2005;
Karahanna, Straub, & Chervany, 1999; Moore & Beaha®991), Cronbach alpha values

for Visibility have ranged from .51 to .83.

The constructs to be used are summarized in Tabjea®ng with mapping to
specific questions in the instrument and other cssr

Table 3.1 Construct Summary

Construct Code Questions/Source

D: Intention to Use ITU 22, 23, 24, 25(rev)

D: Actual Use AU (Inspection of
WebCT sites — V2)

I: Relative Advantage RA 1,2,3,4,5

I: Compatibility COM 6,7, 26

I: Ease of Use EOU 8,9, 16

I: Trialability TRI 17, 18, 19

I: Results Demonstrability RD 10, 11, 12(rev), 27

I: Voluntariness VOL 20, 21

I: Intervention IP (Sign-in Log)

Participation
I: Class Size CS (Published Data)
I: Visibility \ 13, 14, 15(rev), 28

Research Questions

1. Are PCls related to Intention to Use (ITU) and AadtUse (AU) after an upgrade
for each technology?

2. Do subjects who participate in training seminaissh difference in Intention to
Use and Actual Use after an upgrade?

3. Is there a difference in use of these technoldgiésrge versus small classes?
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Hypotheses

We propose the following hypotheses for the sitratvhen an improvement to a CMS in
the form of a software upgrade is deployed. Thepetheses were tested for both

Information Distribution and Assignment Submission.

H1a There is a positive relationship between Relafidgantage and Intention to Use.
Hlo: There is not a positive relationship between RedadAdvantage and Intention to
Use.

H2a: Instructors who actually use a technology sabre higher on the Relative
Advantage scale than instructors who do not actussé the technology

H2o: Instructors who actually use a technology wilt acore higher on the Relative
Advantage scale than instructors who do not actussé the technology

H3a There is a positive relationship between Comgdgitand Intention to Use.

H3o: There is not a positive relationship between Catibydity and Intention to Use.

H4a: Instructors who actually use a technology withrgchigher on the Compatibility
scale than instructors who do not actually useebknology.

H4o: Instructors who actually use a technology wilt acore higher on the Compatibility
scale than instructors who do not actually useebknology.

H5a: There is a positive relationship between Eaddsaf and Intention to Use.

H50: There is not a positive relationship between Eddése and Intention to Use.

H6a: Instructors who actually use a technology withrgchigher on the Ease of Use scale

than instructors who do not actually use the telduo
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H6o: Instructors who actually use a technology wilt acore higher on the Ease of Use
scale than instructors who do not actually useebknology.

H7a There is a positive relationship between Tridigband Intention to Use.

H70: There is not a positive relationship between [&lbgity and Intention to Use.

H8a: Instructors who actually use a technology wibhrgchigher on the Trialability scale
than instructors who do not actually use the telduo

H8o: Instructors who actually use a technology wilt acore higher on the Trialability
scale than instructors who do not actually useebknology.

H9a: There is a positive relationship between Redddisnonstrability and Intention to
Use.

H9o: There is not a positive relationship between Refdemonstrability and Intention
to Use.

H10a Instructors who actually use a technology wibhrgchigher on the Results
Demonstrability scale than instructors who do rabtially use the technology.

H10o: Instructors who actually use a technology wilt acore higher on the Results
Demonstrability scale than instructors who do rmbtially use the technology.

H11a There is a positive relationship between Volungss and Intention to Use.
H11o: There is not a positive relationship between Yitduiness and Intention to Use.
H12a: Instructors who actually use a technology wibhrgchigher on the Voluntariness
scale than instructors who do not actually useebknology.

H12o: Instructors who actually use a technology wilt acore higher on the

Voluntariness scale than instructors who do natalt use the technology.
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H13a: Instructors who participated in Intervention Rap@ation will score higher on
Intention to Use than instructors who did not g#pate in Intervention Participation.
H13o: Instructors who participated in Intervention Rapiation will not score higher on
Intention to Use than instructors who did not g#pate in Intervention Participation.
H14a: There is a positive relationship between IntetienParticipation and Actual Use.
H14o: There is not a positive relationship betweenrirgation Participation and Actual
Use.

H15,: There is a positive relationship between the sfzgdasses and Intention to Use.
H15: There is not a positive relationship betweensilze of classes and Intention to
Use.

H16,: Instructors who actually use the technology Wale larger class size than
instructors who did not actually use the technology

H16y: Instructors who actually use the technology wilt have larger class size than
instructors who did not actually use the technology

H17, There is a positive relationship between Visipiand Intention to Use.

H17: There is not a positive relationship betweenMigy and Intention to Use.

H18,: There is a positive relationship between Visipiand Actual Use.

H18y: There is not a positive relationship between Migy and Actual Use.

The hypotheses, variables, and statistical teci@siqre summarized in Table 3.1.
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Table 3.2 Statistical Techniques

Hypothesis Independent Variable Dependent Variable Statistical Test

1 Relative Advantage Intention to Use Pearson’s
correlation
coefficient r

2 Relative Advantage Actual Use t test

3 Compatibility Intention to Use Pearson’s
correlation
coefficient r

4 Compatibility Actual Use t test

5 Ease of Use Intention to Use Pearson’s
correlation
coefficient r

6 Ease of Use Actual Use t test

7 Trialability Intention to Use Pearson’s
correlation
coefficient r

8 Trialability Actual Use t test

9 Results Demonstrability  Intention to Use Pearson’
correlation
coefficient r

10 Results Demonstrability  Actual Use t test

11 Voluntariness Intention to Use Pearson’s
correlation
coefficient r

12 Voluntariness Actual Use t test

13 Intervention Participation Intention to Use t test

14 Intervention Participation Actual Use Chi-squhre

15 Class Size Intention to Use Pearson’s
correlation
coefficient r

16 Class Size Actual Use t test

17 Visibility Intention to Use Pearson’s
correlation
coefficient r

18 Visibility Actual Use t test

The hypothesized relationships among all the t&gaare shown in Figure 3.1.
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Figure 3.1 Model and Variables
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Survey Instrument

Moore and Benbasat (1991) used a multi-stage guvedor developing the

instrument used in this study. An overview of thaicedure is presented here, although a
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detailed description may be found in Moore and Beab (1991). A copy of this study’s
expression of the instrument is found in AppendikHe instrument shown in Appendix |
was used for in Beckett and Aronson (2005), andwsasl without changes in this study.

In the first stage, Moore and Benbasat enteredsitieom existing scales into a
pool categorized according to Rogers’ (1962, 19883, 1995, 2003) original five scales
to which Moore and Benbasat (1991) added VoluneégsnA culling (for items with too-
narrow focus) and expansion (for categories wittufficient items) process was used to
assure that each PCI category had at least 10.i#&esesven-point Likert scale from
“Strongly Disagree” to “Strongly Agree” was used &l items. Additional refinement
revised or eliminated items that appeared redunofaatnbiguous.

Moore and Benbasat then submitted the resultergstto a panel of judges to
ascertain if they had conceptual construct validityis was done by having the judges
themselves sort the items into categories to seghbut prompting, the judges would
place them in the classifications anticipated lgyrésearchers.

Finally, the items were categorized by judges thiofive categories defined by
Rogers. Several rounds of this categorization andping of low-scored items resulted
in high construct validity as shown by CronbacHfsha, for all items.

Moore and Benbasat finally performed field tedtthe instrument, yielding
construct reliability figures as measured by CrammAlpha (Kerlinger & Lee 2000, p.
655)56 ranging from 0.73 to 0.92. In view of itsefal development and validation, this

research used this instrument with only cosmetanges.
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Prior Studies Using Similar Measures and Procedures

Taylor and Todd (1995b) use items from the Moaré Benbasat (1991)
instrument to measure perceived usefulness, eassepind compatibility, in their
comparison of TAM and TPB. Plouffe (2001) adapteeht for use in a comparison
between TAM and DOI.

Hebert (1994) adapted the scale for a study ofdlagionship between
attitudes/expectations and behavior. Revalidatias performed by panel inspection, and
no statistical analysis of validity or reliabilityas performed.

This instrument was adapted by Karahanna, SteubChervany (1999) in a
longitudinal study of adoption/continuation. Croobg's Alpha ranged in this case from
.71 to .90.

The instrument was used by Agarwal and Prasad/{iit®9measure PCls as they
attempted to relate DOI theory to TTF. In this melgthey equated the TTF construct
Ease of Use, with the DOI construct Complexity € #me TTF construct Usefulness with
the DOI construct Relative Advantage.

Van Slyke, Lou, and Day (2002) used the sameunsnt with minor
modifications, and re-validated it in a field stu@ronbachs’s Alpha was calculated,
with scale reliabilities ranging from 0.77 to 0.96.

This instrument was also used by Venkatesh €2@03) to obtain PCls as a
component of their Unified Theory of Acceptance ats& of Technology (UTAUT).

While it would be tempting to use Web-based suteehniques, it is more
appropriate to use traditional paper surveys whignimistering this survey. This research

specifically consider questions of whether givescebnic technologies are acceptable to
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subjects. Using electronic means to collect dataublwhether one will use electronic
technology or not is per setruncation of the data sample — losing input fronofessors
who simply do not prefer to use electronic techgmse for communicating.

The alternative error would be failure to colleatalfrom professors who prefer
electronic communication to the exclusion of figJiout paper surveys. In Beckett and
Aronson (2005), virtually all the professors usthg technologies under study submitted

survey forms.

Reliability of the Instrument

In view of the use of this survey instrument ihaststudies, a full validation
process was not deemed necessary. A comparisoronbéchs’s alpha figures of
previous studies, as shown in Table 3.3, confitmsdecision by showing similar results

to previous studies.
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Table 3.3 Scale Validation — Previous Studies (Crdvach’s Alpha)
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Procedure

The survey instrument was administered approximdtalfway through the Fall
semester 2006, and collected through FebruaryQ®.2During that time manual
inspection of class sites in the CMS determingbaftechnologies studied were actually

used.

Data Analysis and Strategy

H1, H3, H5, H7, H9, H11, H13, H15, and H17 wersdd using Pearson’s
correlation. Correlation requires that both vamghbe continuous. Kerlinger and Lee
(2000, p. 53) set forth several requirements fassifying a variable as continuous:

1. The variable has “a rank order, a larger valugnefiariable meaning more of the
property in question than a smaller value.”
2. The variable is contained within a range.

Likert scales of PCls, and usage qualify as cootistbecause they meet this definition.
Sims (1999, p. 51) declares correlation as theagiate statistical test for a
bivariate hypothesis in which both variables ansticmous. Since all variables to be used
in these hypotheses are continuous and the hymsitaes bivariate, correlation will be

used for data analysis.

H2, H4, H6, H8, H10, H12, H16, and H18 were testsidg a t-test. The
independent variable is binary, and the dependemdble is continuous as classified by
Kerlinger and Lee (2000, p. 53). Sims (1999, p.fékcribes a t-test as appropriate for

such cases.
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H13 was tested using Chi-Squared. Both indeperat@htiependent variables are

binary. Sims (1999, p. 29) prescribes Chi-Squaseapgpropriate for such cases.

Limitations

Weems and Onwuegbuzie (2001) suspected that wherseecoding is used, “the
positively worded items and the negatively wordedis may not be measuring the same
underlying trait.” One possible explanation of thiay be culture: Some languages’
handling of double negatives (e.g., Spanish) witeéase confusion. Another
consideration is the amount of mental effort reggiito decode the question. In view of
this factor, it may be better to code all itemsippoaly. Reverse coding in the instrument
was preserved in order to leverage previous researd validation, but this issue must
be recognized as having been left unaddressed.

It could be argued that lack of anonymity in thisdy may limit negative
statements and ratings. The researcher’s lacktbbaty over respondees, combined
with a mandate to preserve their anonymity witlpees to supervisors, essentially

eliminate this potential problem.

Conclusion/Summary

Chapter Il presented the research design and melkbgy for this study. The
sample and corresponding population were identifiéek survey instrument was
identified, and evidence of its validation was pdad. The research variables and
operational definitions, research questions, ambtheses were set forth. The
procedures, research and design, and an outlidatafcollection methods were

presented.
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Chapter IV will present the results of the datalgsia and lead into Chapter V.
Chapter V will encompass the conclusions to be driam the results of the data, a

summary, and implications for future research.
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CHAPTER IV

ANALYSIS & PRESENTATION OF FINDINGS

Introduction

This chapter presents the results of the statisditalysis methods described in
the previous chapter. It begins with a summanhefresults, followed by a demographic
description of the study respondents. An analyste@hypothesis testing is then

conducted.

Fundamental Analysis of Data

In this section, the basic features of the datkectdd are described beginning
with survey procedures, and continuing with the gli@ndescription and response rate.

Demographic characteristics of the respondentslacepresented.

Survey Procedure

One hundred seventy-five surveys were distribteal| instructors of classes in
which at least six students were enrolled duriregRhll semester at the institution used
for this case study. Distribution began on Noven€006, and was performed by
hand-delivering to faculty member or support spefifson in each department. A second
distribution was performed in early February, 20@7/maximize the return rate. In two
cases faculty members were based at remote losasorthe form was mailed. All

surveys distributed included postage-prepaid poressed return envelopes.



Response Rate

One hundred twenty surveys were returned by Fepd@r2007, for an overall
return rate of 68.6%. Three of the four major sutgs had response rates higher than
50%, and the fourth was nearly 50% at 46.8%. Baf®001, p. 256) suggests that 50%
is an adequate response rate, so the overall respate was deemed adequate for this

study. See Table 4.1.

Table 4.1 Cross Tabulation — Survey Response Rates

Full-Time Instructors

Degree Responses Population Percentage
Doctorate 9 10 90.0%
Masters 18 37 46.8%

No Graduate Degree 1 4 25.0%

Total 28 51 54.9%

Adjunct Instructors

Degree Responses Population Percentage
Doctorate 58 73 79.5%
Masters 32 49 65.3%

No Graduate Degree 2 2 100.0%

Total 92 124 73.8%

All Instructors

Degree Responses Population Percentage
Doctorate 67 83 80.7%
Masters 50 86 58.1%

No Graduate Degree 3 6 50.0%

Total 120 175 69.2%

Since Hypotheses 14 and 16 did not require sumgyanses but depend on
published data and Website inspection by the rekegrthese hypotheses have 175 cases

for a 100% response rate.
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Respondent Demographics

The respondent sample includes 67 doctorates @hol8ers of the masters
degree, as well as three with no graduate degiésough similar to the degree makeup
of the total group (83 doctorates, 86 masters sandithout graduate degrees), the

sample shows a slight bias in favor of doctoratestd a higher response rate.

Missing Data

Some respondents either answered no questionsiiegar given technology, or
gave incomplete responses. If any answers fonatagct were missing, the entire case

was discarded for that construct in the specifigdilyesis.

Outliers

As is customary with instruments using a Likertlscao outliers were identified

or discarded.

Analysis of Measures — Instrument Validity and Rleility

Since a previously validated instrument was utesting for validity was not
required. Cronbach’s alpha values were, howevéeulzded for the PCI variables as
shown in Table 4.2 to determine reliability. All@ach’s alpha values were above the

.70 suggested by Hair et al. (1998).
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Table 4.2 Scale Validation — This Study (Cronbach’élpha)

Number of Items Information Assignment

Distribution Turn-in
Intention to Use 4 .879 .856
Relative Advantage 5 947 .982
Compatibility 3 .849 .854
Ease of Use 3 .837 .804
Trialability 3 778 .889
Result Demonstrability 4 .828 .878
Voluntariness 2 795 871
Visibility 4 739 .697

Analysis of Hypotheses

Each hypothesis was tested for two technologigermation Distribution and

Assignment Turn-in.

Analysis of Hypothesis One

H1la There is a positive relationship between Relafidgantage and Intention to Use.
Hlo: There is not a positive relationship between RedaAdvantage and Intention to
Use.

Relative Advantage and Intention to Use measumethé Information
Distribution technology were gathered for 104 resjsnts who were instructors of
classes with at least six students during the )6 semester to determine if there is a
significant positive relationship between Relathgvantage and Intention to Use. The
mean Intention to Use was 4.08 (s.d. = 1.55). MRelative Advantage was 4.14 (s.d. =
1.59). The results of the correlation indicatd thare is a significant positive
relationship between Relative Advantage and Inbentio Use (r =. 76; p < .01). Thus,

Hypothesis One is supported. See Table 4.3.
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Table 4.3 Relative Advantage and Intention to Use&;orrelation and Descriptive
Statistics, Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Relative Advantage 4.14 1.59 76**

**p <.01;n =104

Relative Advantage and Intention to Use measunrethéAssignment Turn-In
technology were gathered for 90 respondents whe wstructors of classes with at least
six students during the Fall 2006 semester to oeter if there is a significant positive
relationship between Relative Advantage and Inbento Use. The mean Intention to
Use was 3.88 (s.d. = 1.32). Mean Relative Advantege3.88 (s.d. = 1.69). The results
of the correlation indicate that there is a siguifit positive relationship between Relative
Advantage and Intention to Use (r = .730; p < .0hus, Hypothesis One is supported.

See Table 4.4.

Table 4.4 Relative Advantage and Intention to Usé& orrelation and Descriptive
Statistics, Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Relative Advantage 3.88 1.69 A3**
**p <.01;n =90

Analysis of Hypothesis Two
H2a: Instructors who actually use a technology sabre higher on the Relative

Advantage scale than instructors who do not actuesk the technology.
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H2o: Instructors who actually use a technology wilt acore higher on the Relative

Advantage scale than instructors who do not actuesk the technology.

The Relative Advantage measure was gathered fdnfbemation Distribution
technology for 104 respondents who were instruaibdasses with at least six students
during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokapre significantly higher on the
Relative Advantage scale than those who do not.nié@n score on the Relative
Advantage scale was 3.56 (s.d. = 1.54) for thend@iuctors who did not use the
technology. The mean score on the Relative Advansagle was 4.50 (s.d. = 1.53) for
the 64 instructors who did use the technology. A-taled t test was used to determine if
Relative Advantage is higher for instructors whtuatly use the technology than those
who do not. The results indicate that the instmgcteho actually use the technology
score significantly higher on the Relative Advartagale (t = -3.04, p <.01). Thus,
Hypothesis Two is supported. See Table 4.5

Table 4.5 Relative Advantage and Actual Use, T-Tesinformation Distribution
Technology

Relative Advantage

Non-Users Users
Mean 3.56 4.50
Standard Deviation 1.54 1.53
Sample Size 40 64

t=-3.04; df =102; p<.01

The Relative Advantage measure was gathered fokghgnment Turn-in

technology for 90 respondents who were instruadbrdasses with at least six students
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during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokapre significantly higher on the
Relative Advantage scale than those who do not.nié@n score on the Relative
Advantage scale was 3.67 (s.d. = 1.62) for then8@uctors who did not use the
technology. The mean score on the Relative Advansagle was 5.62 (s.d. = 1.26) for
the 10 Instructors who did use the technology. A-tailed t test was used to determine if
Relative Advantage is higher for instructors whtuatly use the technology than those
who do not. The results indicate that the instngcteho actually use the technology
score significantly higher on the Relative Advamtagale (t = -4.49, p <.01). Thus,

Hypothesis Two is supported. See Table 4.6.

Table 4.6 Relative Advantage and Actual Use, T-Tesfssignment Turn-in
Technology

Relative Advantage

Non-Users Users
Mean 3.67 5.62
Standard Deviation 1.62 1.26
Sample Size 80 10

t=-4.49; df = 13.05; p < .01

Analysis of Hypothesis Three

H3a There is a positive relationship between Comgdagitand Intention to Use.

H3o: There is not a positive relationship between Catibygity and Intention to Use.
Compatibility and Intention to Use measures fer liformation Distribution

technology were gathered for 105 respondents whe imstructors of classes with at

least six students during the Fall 2006 semestdetermine if there is a significant

positive relationship between Compatibility anceimtion to Use. The mean Intention to
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Use was 4.08 (s.d. = 1.55). Mean Compatibility @& (s.d. = 1.46). The results of the
correlation indicate that there is a significansipoe relationship between Compatibility
and Intention to Use (r =.70; p <.01). Thus, Hyyesis Three is supported. See Table

4.7.

Table 4.7 Compatibility and Intention to Use, Corrdation and Descriptive Statistics,
Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Compatibility 3.81 1.46 70**

**p <.01; n =105

Compatibility and Intention to Use measures forAlssignment Turn-In
technology were gathered for 90 respondents whe wstructors of classes with at least
six students during the Fall 2006 semester to oeter if there is a significant positive
relationship between Compatibility and Intentioritee. The mean Intention to Use was
3.88 (s.d. = 1.32). Mean Compatibility was 3.78.(s. 1.45). The results of the
correlation indicate that there is a significansipoe relationship between Compatibility
and Intention to Use (r =.76; p <.01). Thus, Hyesis Three is supported. See Table
4.8.

Table 4.8 Compatibility and Intention to Use, Corréation and Descriptive Statistics,
Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Compatibility 3.71 1.45 76%*

**p <.01;n =90
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Analysis of Hypothesis Four

H4a: Instructors who actually use a technology wibhrgchigher on the Compatibility
scale than instructors who do not actually useehbnology.

H4o: Instructors who actually use a technology wilt score higher on the Compatibility
scale than instructors who do not actually useehbnology.

The Compatibility measure was gathered for thermédion Distribution
technology for 105 respondents who were instruabdasses with at least six students
during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokapre significantly higher on the
Compatibility scale than those who do not. The nms@mre on the Compatibility scale
was 3.27 (s.d. = 1.33) for the 41 instructors witbrbt use the technology. The mean
score on the Compatibility scale was 4.16 (s.d.45)ifor the 64 instructors who did use
the technology. A one-tailed t test was used terdahe if Compatibility is higher for
instructors who actually use the technology tharséhwho do not. The results indicate
that the instructors who actually use the technpkxgpre significantly higher on the
Compatibility scale (t =-3.18, p <.01). Thus, HWipesis Four is supported. See Table
4.9.

Table 4.9 Compatibility and Actual Use, T-Test, Inbrmation Distribution
Technology

Compatibility
Non-Users Users
Mean 3.27 4.16
Standard Deviation 1.33 1.45
Sample Size 41 64

t=-3.18; df = 103; p < .01
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The Compatibility measure was gathered for the gkssent Turn-in technology
for 90 respondents who were instructors of clasgtisat least six students during the
Fall 2006 semester and their WebCT course Websies inspected, to determine if
those who actually use the technology score sicamtly higher on the Compatibility
scale than those who do not. The mean score oGdh®atibility scale was 3.54 (s.d. =
1.40) for the 80 instructors who did not use tlolt®logy. The mean score on the
Compatibility scale was 5.03 (s.d. = 1.25) for ieinstructors who did use the
technology. A one-tailed t test was used to deteenfiCompatibility is higher for
instructors who actually use the technology tharsétwho do not. The results indicate
that the instructors who actually use the technpkapre significantly higher on the
Compatibility scale (t =-3.22, p <.01). Thus, Hipesis Four is supported. See Table

4.10.

Table 4.10 Compatibility and Actual Use, T-Test, Asignment Turn-in Technology

Compatibility
Non-Users Users
Mean 3.54 5.03
Standard Deviation 1.40 1.25
Sample Size 80 10

t=-3.22;df=88; p<.01

Analysis of Hypothesis Five

H5a: There is a positive relationship between Eaddsef and Intention to Use.

H50: There is not a positive relationship between Edddse and Intention to Use.
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Ease of Use and Intention to Use measures fdntbemation Distribution
technology were gathered for 105 respondents whie wstructors of classes with at
least six students during the Fall 2006 semestdetermine if there is a significant
positive relationship between Ease of Use and tittierio Use. The mean Intention to
Use was 4.08 (s.d. = 1.55). Mean Ease of Use v@ds(8.d. = 1.40). The results of the
correlation indicate that there is a significansipge relationship between Ease of Use
and Intention to Use (r = .56; p <.01). Thus, Hyesis Five is supported. See Table
4.11.

Table 4.11 Ease of Use and Intention to Use, Coreglon and Descriptive Statistics,
Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Ease of Use 3.94 1.40 .56**

**p <.01; n = 105

Ease of Use and Intention to Use measures for #sggAment Turn-In
technology were gathered for 90 respondents whe wstructors of classes with at least
six students during the Fall 2006 semester to oeter if there is a significant positive
relationship between Ease of Use and Intentiong®. The mean Intention to Use was
3.88 (s.d. = 1.32). Mean Ease of Use was 3.80%£s1d28). The results of the correlation
indicate that there is a significant positive relaship between Ease of Use and Intention

to Use (r = .65; p < .01. Thus, Hypothesis Fivsupported. See Table 4.12.
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Table 4.12 Ease of Use and Intention to Use, Coreglon and Descriptive Statistics,
Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Ease of Use 3.80 1.28 .65**
**p <.01;n =90

Analysis of Hypothesis Six

H6a: Instructors who actually use a technology withrgchigher on the Ease of Use scale
than instructors who do not actually use the telduo

H6o: Instructors who actually use a technology wilt acore higher on the Ease of Use

scale than instructors who do not actually useehbnology.

The Ease of Use measure was gathered for the lafamDistribution
technology for 105 respondents who were instruaibdasses with at least six students
during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokapre significantly higher on the Ease
of Use scale than those who do not. The mean scotiee Ease of Use scale was 3.41
(s.d. = 1.34) for the 41 instructors who did nat tise technology. The mean score on the
Ease of Use scale was 4.28 (s.d. = 1.34) for thegfuctors who did use the
technology. A one-tailed t test was used to deteenfiEase of Use is higher for
instructors who actually use the technology tharsétwho do not. The results indicate
that the instructors who actually use the technpbkapre significantly higher on the Ease

of Use scale (t =-3.22, p <.01). Thus, Hypoth&sisis supported. See Table 4.13.
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Table 4.13 Ease of Use and Actual Use, T-Test, Imfoation Distribution
Technology

Ease of Use
Non-Users Users
Mean 3.41 4.28
Standard Deviation 1.34 1.34
Sample Size 41 64

t=-3.22;df =103; p<.01

The Ease of Use measure was gathered for the Assignlurn-in technology for
90 respondents who were instructors of classesatildsast six students during the Fall
2006 semester and their WebCT course Websitesingected, to determine if those
who actually use the technology score significahtgher on the Ease of Use scale than
those who do not. The mean score on the Ease ofddde was 3.67 (s.d. = 1.20) for the
80 instructors who did not use the technology. Mean score on the Ease of Use scale
was 4.83 (s.d. = 1.48) for the 10 instructors witbuse the technology. A one-tailed t
test was used to determine if Ease of Use is hifgiltenstructors who actually use the
technology than those who do not. The results atdithat the instructors who actually
use the technology score significantly higher anBEase of Use scale (t =-2.82, p <.01).

Thus, Hypothesis Six is supported. See Table 4.14.

Table 4.14 Ease of Use and Actual Use, T-Test, Agsinent Turn-in Technology

Ease of Use
Non-Users Users
Mean 3.67 4.83
Standard Deviation 1.20 1.48
Sample Size 80 10

t=-2.82;df=88; p<.01
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Analysis of Hypothesis Seven

H7a There is a positive relationship between Tridigband Intention to Use.

H70: There is not a positive relationship between &gty and Intention to Use.
Trialability and Intention to Use measures for bi@rmation Distribution

technology were gathered for 105 respondents whie wmstructors of classes with at

least six students during the Fall 2006 semestdetermine if there is a significant

positive relationship between Trialability and imien to Use. The mean Intention to

Use was 4.08 (s.d. = 1.55). Mean Trialability wal64(s.d. = 1.44). The results of the

correlation indicate that there is a significansipige relationship between Trialability

and Intention to Use (r = .40; p <.01). Thus, Hyesis Seven is supported. See Table

4.15.

Table 4.15 Trialability and Intention to Use, Corrdation and Descriptive Statistics,
Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Trialability 4.16 1.44 40**

**p < .01; n =105

Trialability and Intention to Use measures for &ssignment Turn-In technology
were gathered for 91 respondents who were instisictfoclasses with at least six
students during the Fall 2006 semester to deterihthere is a significant positive
relationship between Trialability and Intentiondse. The mean Intention to Use was
3.88 (s.d. = 1.32). Mean Trialability was 4.04 (ssd..44). The results of the correlation
indicate that there is a significant positive rielaship between Trialability and Intention

to Use (r = .55; p <.01). Thus, Hypothesis Segesupported. See Table 4.16.

78



Table 4.16 Trialability and Intention to Use, Corrdation and Descriptive Statistics,
Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Trialability 4.04 1.44 55**
**p<.01;n=91

Analysis of Hypothesis Eight
H8a: Instructors who actually use a technology withrgchigher on the Trialability scale
than instructors who do not actually use the telduo
H8o: Instructors who actually use a technology wilt acore higher on the Trialability
scale than instructors who do not actually useehbnology.

The Trialability measure was gathered for the Imfation Distribution
technology for 104 respondents who were instruabdasses with at least six students
during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokapre significantly higher on the
Trialability scale than those who do not. The meeare on the Trialability scale was
3.65 (s.d. = 1.42) for the 40 instructors who did use the technology. The mean score
on the Trialability scale was 4.47 (s.d. = 1.3'f)tfee 64 instructors who did use the
technology. A one-tailed t test was used to deteenfi Trialability is higher for
instructors who actually use the technology tharséhwho do not. The results indicate
that the instructors who actually use the technpkapre significantly higher on the
Trialability scale (t =-2.95, p <.01). Thus, Hybesis Eight is supported. See Table

4.17.
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Table 4.17 Trialability and Actual Use, T-Test, Inbrmation Distribution
Technology

Trialability
Non-Users Users
Mean 3.65 4.47
Standard Deviation 1.42 1.37
Sample Size 40 64

t=-2.95; df =103; p<.01

The Trialability measure was gathered for the Assignt Turn-in technology for
91 respondents who were instructors of classesatildsast six students during the Fall
2006 semester and their WebCT course Websitesingected, to determine if those
who actually use the technology score significahtgher on the Trialability scale than
those who do not. The mean score on the Triatglsitiale was 3.95 (s.d. = 1.38) for the
81 instructors who did not use the technology. Mean score on the Trialability scale
was 4.77 (s.d. = 1.72) for the 10 instructors witbu$e the technology. A one-tailed t
test was used to determine if Trialability is higha instructors who actually use the
technology than those who do not. The results atdithat the instructors who actually
use the technology score significantly higher anThialability scale (t =-1.71, p = .05).

Thus, Hypothesis Eight is supported. See Table. 4.18

Table 4.18 Trialability and Actual Use, T-Test, Asggnment Turn-in Technology

Trialability
Non-Users Users
Mean 3.95 4.78
Standard Deviation 1.38 1.72
Sample Size 81 10

t=-1.71;df =89; p=.05
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Analysis of Hypothesis Nine

H9a: There is a positive relationship between Reddéismonstrability and Intention to
Use.

H9o: There is not a positive relationship between RedeResults Demonstrability and

Intention to Use.

Results Demonstrability and Intention to Use meastor the Information
Distribution technology were gathered for 107 resjemts who were instructors of
classes with at least six students during theZef)b semester to determine if there is a
significant positive relationship between Resul&gsridnstrability and Intention to Use.
The mean Intention to Use was 4.08 (s.d. = 1.5%amResults Demonstrability was
4.43 (s.d. = 1.45). The results of the correlatm@hcate that there is a significant
positive relationship between Results Demonstigiaind Intention to Use (r = .64; p <

.01). Thus, Hypothesis Nine is supported. See Talil@.

Table 4.19 Results Demonstrability and Intention tdJse, Correlation and
Descriptive Statistics, Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Results 4.43 1.45 .64**

Demonstrability

**p <.01; n = 107

Results Demonstrability and Intention to Use meastor the Assignment Turn-

In technology were gathered for 92 respondentswdre instructors of classes with at
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least six students during the Fall 2006 semestdetermine if there is a significant
positive relationship between Results Demonstigiaind Intention to Use. The mean
Intention to Use was 3.88 (s.d. = 1.32). Mean Re€démonstrability was 4.17 (s.d. =
1.50). The results of the correlation indicatd thare is a significant positive
relationship between Results Demonstrability aridrition to Use (r = .76; p < .01. Thus,

Hypothesis Nine is supported. See Table 4.20.

Table 4.20 Results Demonstrability and Intention tdJse, Correlation and
Descriptive Statistics, Assignment Turn-in Technolgy

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Results 417 1.50 76**

Demonstrability

**p <.01;n =92

Analysis of Hypothesis Ten

H10a Instructors who actually use a technology withrgchigher on the Results
Demonstrability scale than instructors who do rbtially use the technology.

H10o: Instructors who actually use a technology wilt score higher on the Results

Demonstrability scale than instructors who do rmbtially use the technology.

The Results Demonstrability measure was gatheneithéolnformation
Distribution technology for 105 respondents whoemestructors of classes with at least
six students during the Fall 2006 semester and WebCT course Websites were
inspected, to determine if those who actually heetéchnology score significantly

higher on the Results Demonstrability scale thasehvho do not. The mean score on
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the Results Demonstrability scale was 3.77 (s1l42) for the 41 instructors who did not
use the technology. The mean score on the ReseitoBbstrability scale was 4.83 (s.d. =
1.34) for the 66 instructors who did use the tetbgny A one-tailed t test was used to
determine if Results Demonstrability is higher ifestructors who actually use the
technology than those who do not. The results atdithat the instructors who actually
use the technology score significantly higher anResults Demonstrability scale (t = -
3.91, p <.01). Thus, Hypothesis Ten is suppoi$ed: Table 4.21.

Table 4.21 Results Demonstrability and Actual Usdl,-Test, Information
Distribution Technology

Results Demonstrability

Non-Users Users
Mean 3.77 4.83
Standard Deviation 1.41 1.33
Sample Size 41 66

t=-3.91; df = 105; p < .01

The Results Demonstrability measure was gatherneithéoAssignment Turn-in
technology for 92 respondents who were instruadbrdasses with at least six students
during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokgpre significantly higher on the
Results Demonstrability scale than those who doTiwé mean score on the Results
Demonstrability scale was 4.00 (s.d. = 1.42) fer&& instructors who did not use the
technology. The mean score on the Results Demduigracale was 5.73 (s.d. = 1.27)
for the 10 instructors who did use the technol@dgpne-tailed t test was used to
determine if Results Demonstrability is higher ifmgtructors who actually use the

technology than those who do not. The results atdithat the instructors who actually
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use the technology score significantly higher anResults Demonstrability scale (t = -

3.71, p <.01). Thus, Hypothesis Ten is suppoi$ed: Table 4.22.

Table 4.22 Results Demonstrability and Actual Usé,-Test, Assignment Turn-in
Technology

Results Demonstrability

Non-Users Users
Mean 4.00 1.42
Standard Deviation 5.73 1.27
Sample Size 82 10

t=-3.71;df =90; p< .01

Analysis of Hypothesis Eleven

H11a There is a positive relationship between Voluntgss and Intention to Use.

H11o: There is not a positive relationship between Yitduiness and Intention to Use.
Voluntariness and Intention to Use measures ®information Distribution

technology were gathered for 107 respondents whie wstructors of classes with at

least six students during the Fall 2006 semestdetermine if there is a significant

positive relationship between Voluntariness andnhbn to Use. The mean Intention to

Use was 4.08 (s.d. = 1.55). Mean Voluntarinesswh8 (s.d. = 1.76). The results of the

correlation indicate that there is not a significpositive relationship between

Voluntariness and Intention to Use (r = .02; p 2).8hus, Hypothesis Eleven is not

supported. See Table 4.23.
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Table 4.23 Voluntariness and Intention to Use, Cowlation and Descriptive
Statistics, Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Voluntariness 5.18 1.76 .02
p=.82;n=107

Voluntariness and Intention to Use measures foAgsgnment Turn-In
technology were gathered for 92 respondents whe wstructors of classes with at least
six students during the Fall 2006 semester to oeter if there is a significant positive
relationship between Voluntariness and Intentioblse. The mean Intention to Use was
3.88 (s.d. = 1.32). Mean Voluntariness was 5.2 &1.61). The results of the
correlation indicate that there is not a significpositive relationship between
Voluntariness and Intention to Use (r = .09; p 2 Bhus, Hypothesis Eleven is not
supported. See Table 4.24.

Table 4.24 Voluntariness and Intention to Use, Coglation and Descriptive
Statistics, Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Voluntariness 5.24 1.61 .09
p=.42;n=92

Analysis of Hypothesis Twelve
H12a: Instructors who actually use a technology wibhrgchigher on the Voluntariness

scale than instructors who do not actually useehbnology.
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H12o: Instructors who actually use a technology wilt acore higher on the

Voluntariness scale than instructors who do natalt use the technology.

The Voluntariness measure was gathered for thenation Distribution
technology for 105 respondents who were instruaibdasses with at least six students
during the Fall 2006 semester and their WebCT @eWsbsites were inspected, to
determine if those who actually use the technokapre significantly higher on the
Results Demonstrability scale than those who doTio# mean score on the
Voluntariness scale was 5.23 (s.d. = 1.73) fodth@nstructors who did not use the
technology. The mean score on the Voluntarineds seas 5.14 (s.d. = 1.79) for the 64
instructors who did use the technology. A one-thileest was used to determine if
Voluntariness is higher for instructors who actyakse the technology than those who do
not. The results indicate that the instructors wbtually use the technology do not score
significantly higher on the Voluntariness scale (25, p = .40). Thus, Hypothesis
Twelve is not supported. See Table 4.25.

Table 4.25 Voluntariness and Actual Use, T-Test, formation Distribution
Technology

Voluntariness

Non-Users Users
Mean 5.23 5.14
Standard Deviation 1.73 1.79
Sample Size 41 64

t =-.25; df = 105; p = .40

The Voluntariness measure was gathered for thegAssnt Turn-in technology

for 92 respondents who were instructors of clasgtisat least six students during the
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Fall 2006 semester and their WebCT course Websites inspected, to determine if
those who actually use the technology score sicamtiy higher on the Results
Demonstrability scale than those who do not. Thamszore on the Voluntariness scale
was 5.19 (s.d. = 1.65) for the 82 instructors witbrbt use the technology. The mean
score on the Voluntariness scale was 5.65 (s.cb&) for the 10 instructors who did use
the technology. A one-tailed t test was used terd@ne Voluntariness is higher for
instructors who actually use the technology thaséhwho do not. The results indicate
that the instructors who actually use the technpbimnot score significantly higher on
the Voluntariness scale (t = -.86, p = .20). Thiypothesis Twelve is not supported. See

Table 4.26.

Table 4.26 Voluntariness and Actual Use, T-Test, Aggnment Turn-in Technology

Voluntariness

Non-Users Users
Mean 5.19 5.65
Standard Deviation 1.65 1.56
Sample Size 82 10

t=-86,df =90, p=.20

Analysis of Hypothesis Thirteen

H13a Instructors who participate in Intervention Papation will score higher on

Intention to Use than instructors who did not m#pate in Intervention Participation.

H13o: Instructors who participate in Intervention Papation will not score higher on

Intention to Use than instructors who did not m#pate in Intervention Participation.
The Intention to Use measure was gathered fomttoerhation Distribution

technology for 107 instructors of classes witheaist six students during the Fall 2006
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semester and their WebCT course Websites weredteshdo determine if those who
were involved with Intervention Participation scaergnificantly higher on the Intention
to Use scale than those who do not. The mean scotfee Intention to Use scale was
4.00 (s.d. = 1.51) for the 90 instructors who dud participate in intervention. The mean
score on the Intention to Use scale was 4.69 £s1d62) for the 17 instructors who did
participate in intervention. A one-tailed t testsnased to determine if Intention to Use is
higher for instructors who actually use the tecbgglthan those who do not. The results
indicate that the instructors who participateditervention score significantly higher on
the Intention to Use scale (t =-1.79, p = .04)ug§,Hypothesis Thirteen is supported.
See Table 4.27.

Table 4.27 Intention to Use and Intervention Partigation, T-Test, Information
Distribution Technology

Intention to Use

Non-Users Users
Mean 4.00 4.69
Standard Deviation 1.52 1.62
Sample Size 90 17

t=-1.79; df = 105; p = .04

The Intention to Use measure was gathered for g#sgAment Turn-in
technology for 92 instructors of classes with astesix students during the Fall 2006
semester and their WebCT course Websites weredteshdo determine if those who
were involved with Intervention Participation scargnificantly higher on the Intention
to Use scale than those who do not. The mean scotfge Intention to Use scale was
3.78 (s.d. = 1.28) for the 78 instructors who did participate in intervention. The mean

score on the Intention to Use scale was 4.41 £s1d51) for the 14 instructors who did
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participate in intervention. A one-tailed t testsnesed to determine if Intention to Use is
higher for instructors who actually use the tecbgglthan those who do not. The results
indicate that the instructors who participateditervention score significantly higher on
the Intention to Use scale (t = -1.65, p = .051ug, Hypothesis Thirteen is almost

supported just fails. See Table 4.28.

Table 4.28 Intention to Use and Intervention Partigation, T-Test, Assignment
Turn-in Technology

Intention to Use

Non-Users Users
Mean 3.78 4.41
Standard Deviation 1.28 1.51
Sample Size 78 14

t=-1.65; df =90; p = .051

Analysis of Hypothesis Fourteen
H14a: There is a positive relationship between IntetienParticipation and Actual Use.
H14o: There is not a positive relationship betweenrirgation Participation and Actual

Use.

Records of participation by 175 instructors wereoted from the department
supporting WebCT, and the corresponding WebCT eoWsbsites were inspected for
evidence of Actual Use of the Information Distriiout technology. The results of the chi-
square statistic indicate that significantk?(= 17.36; p < .01) more instructors

participating in the intervention actually used teehnology than would be expected if
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Intervention Participation and Actual Use were latesl. Thus, Hypothesis Fourteen is
supported. See Table 4.29.

Table 4.29 Intervention Participation and Actual U, Cross Tabulation and Chi-
Squared, Information Distribution Technology

Intervention Actual Use — Total
Participation Information Distribution
not used used
no participation 92 2 94
participation 63 18 81
Total 155 20 175

X°=17.36;df=1;p< .01

Records of participation by 175 instructors in tagntion Participation were
obtained from the department supporting WebCT ,taadorresponding WebCT course
Websites were inspected for evidence of Actual &fgsae Assignment Turn-in
technology. The results of the chi-square statisticcate that the number of instructors
participating in the intervention was not signifitlg (X* = .933; p = .33) larger than
would be expected if Intervention Participation #&wudual Use were unrelated. Thus,
Hypothesis Fourteen is not supported. See Tab 4.3

Table 4.30 Intervention Participation and Actual U, Cross Tabulation and Chi-
Squared, Assignment Turn-in Technology

Intervention Actual Use — Total
Participation Information Distribution
not used used
no participation 142 17 159
participation 13 13 16
Total 155 20 175

X°=.933;df=1;p=.33
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Analysis of Hypothesis Fifteen

H15, There is a positive relationship between the sfzgasses and Intention to Use.
H15: There is not a positive relationship betweenSiee of Classes and Intention to
Use.

The Intention to Use measure for the Informatiastiibution technology was
gathered for 107 respondents who were instructockaeses with at least six students
during the Fall 2006 semester and institutionabres were inspected for class size, to
determine if there is a significant positive radaship between Size of Classes and
Intention to Use. The mean Intention to Use wa8 {sd. = 1.55). Mean Size of Classes
was 32.95 (s.d. = 22.74). The results of the tatioe indicate that there is not a
significant positive relationship between size lasses and Intention to Use (r =-.04; p =

.34). Thus, Hypothesis Fifteen is not supportee. Bable 4.31.

Table 4.31 Size of classes and Intention to Use, @dation and Descriptive
Statistics, Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
size of classes 32.95 22.74 .042
p=.34;n=107

The Intention to Use measure for the Assignmenb-mitechnology was
gathered for 107 respondents who were instructockaeses with at least six students
during the Fall 2006 semester and institutionabres were inspected for class size, to
determine if there is a significant positive redaship between Size of Classes and

Intention to Use. The mean Intention to Use wa8 881. = 1.32). Mean Size of Classes
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was 32.95 (s.d. = 22.74). The results of the tation indicate that there is a not
significant positive relationship between size lasses and Intention to Use (r =.02; p =

.02). Thus, Hypothesis Fifteen is not supportee. Bable 4.32.

Table 4.32 Size of classes and Intention to Use, @dation and Descriptive
Statistics, Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
size of classes 32.95 32.95 .02*
*p =.02; n=92

Analysis of Hypothesis Sixteen

H16,: Instructors who actually use the technology Wale larger class size than
instructors who did not actually use the technology

H16y: Instructors who actually use the technology wilt have larger Class Size than

instructors who did not actually use the technology

The teaching loads of 175 instructors were insgeti@letermine their Class Size
and their WebCT course Websites were inspectedtermine if those who actually use
the technology for Information Distribution havemificantly higher Class Size than
those who do not. The mean Class Size was 28d.454.7.31) for the 94 instructors
who did not use the technology. The mean Class\ww#ge38.53 (s.d. = 26.79) for the 81
instructors who did use the technology. A one-thileest was used to determine if Class
Size is higher for instructors who actually usetgmhnology than those who do not. The

results indicate that the instructors who actuadlg the technology score have
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significantly larger Class Size (t = -3.00 p < .Olhus, Hypothesis Sixteen is supported.

See Table 4.33.

Table 4.33 Class Size and Actual Use, T-Test, Infmiation Distribution Technology

Class Size
Non-Users Users
Mean 28.14 38.53
Standard Deviation 17.31 26.79
Sample Size 94 81

t=-3.00; df =133.13; p< .01

The teaching loads of 175 instructors were insgeti@letermine their Class Size
and their WebCT course Websites were inspectedtermine if those who actually use
the Assignment Turn-in technology have significamigher Class Size than those who
do not. The mean Class Size was 32.03 (s.d. = PloPthe 159 instructors who did not
use the technology. The mean Class Size was 42.d.3134.00) for the 16 instructors
who did use the technology. A one-tailed t test used to determine if Class Size is
higher for instructors who actually use the tecbgglthan those who do not. The results
indicate that the instructors who actually usetdaehinology score do not have
significantly larger Class Size (t = -1.17, p =).IBhus, Hypothesis Sixteen is not

supported. See Table 4.34.

Table 4.34 Class Size and Actual Use, T-Test, Assigent Turn-in Technology

Class Size
Non-Users Users
Mean 32.03 42.13
Standard Deviation 21.22 34.00
Sample Size 159 16

t=-1.17; df = 16.20; p = .13
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Analysis of Hypothesis Seventeen
H17, There is a positive relationship between Visipiand Intention to Use.

H17: There is not a positive relationship betweenMigy and Intention to Use.

Visibility and Intention to Use measures for théohmation Distribution
technology were gathered for 107 respondents whie wmstructors of classes with at
least six students during the Fall 2006 semestdetermine if there is a significant
positive relationship between Visibility and Intemt to Use. The mean Intention to Use
was 4.08 (s.d. = 1.55). Mean Visibility was 4.24i(s= 1.33). The results of the
correlation indicate that there is not a significpositive relationship between Visibility
and Intention to Use (r = .14; p = .07). Thus, Hyy@sis Seventeen is not supported. See

Table 4.35.

Table 4.35 Visibility and Intention to Use, Correldion and Descriptive Statistics,
Information Distribution Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 4.08 1.55
Visibility 4.24 1.33 14
p=.07;n=107

Visibility and Intention to Use measures for thesigament Turn-in technology
were gathered for 92 respondents who were instisictfoclasses with at least six
students during the Fall 2006 semester to deterihthere is a significant positive

relationship between Visibility and Intention toé&J3he mean Intention to Use was 3.88
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(s.d. = 1.32). Mean Visibility was 3.70 (s.d. =8).1 The results of the correlation
indicate that there is a significant positive nelaship between Visibility and Intention to

Use (r =.20; p = .03 Thus, Hypothesis Seventesnpported. See Table 4.36.

Table 4.36 Visibility and Intention to Use, Correldion and Descriptive Statistics,
Assignment Turn-in Technology

Mean Standard Deviation  Correlation
Intention to Use
Intention to Use 3.88 1.32
Visibility 3.70 1.15 .20*
*p =.03; n=92

Analysis of Hypothesis Eighteen
H18,: There is a positive relationship between Visipiand Actual Use.

H18y: There is not a positive relationship between Migy and Actual Use.

The Visibility measure was gathered for the InfotimaDistribution technology
for 107 respondents who were instructors of clags@sat least six students during the
Fall 2006 semester and their WebCT course Websies inspected, to determine if
those who actually use the technology score sicamtly higher on the Visibility scale
than those who do not. The mean score on the Yfigibcale was 3.91 (s.d. = 1.39) for
the 41 instructors who did not use the technolddne mean score on the Visibility scale
was 4.44 (s.d. = 1.25) for the 66 instructors witbuse the technology. A one-tailed t
test was used to determine if Visibility is higlier instructors who actually use the
technology than those who do not. The results atdithat the instructors who actually
use the technology score significantly higher anWsibility scale (t =-1.98, p = .03).

Thus, Hypothesis Eighteen is supported. See TaBle 4
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Table 4.37 Visibility and Actual Use, T-Test, Infomation Distribution Technology

Visibility
Non-Users Users
Mean 3.91 4.44
Standard Deviation 1.39 1.25
Sample Size 41 66

t =-2.026; df = 105; p = .02

The Visibility measure was gathered for the AssigntriTurn-in technology for
92 respondents who were instructors of classesatildsast six students during the Fall
2006 semester and their WebCT course Websitesingected, to determine if those
who actually use the technology score significahtgher on the Visibility scale than
those who do not. The mean score on the Visilslitgle was 3.78 (s.d. = 1.17) for the 82
instructors who did not use the technology. Themszmre on the Visibility scale was
3.08 (s.d. = 0.77) for the 10 instructors who dsé the technology. A one-tailed t test
was used to determine if Visibility is higher faistructors who actually use the
technology than those who do not. The results atdithat the instructors who actually
use the technology score significantly higher ansibility scale (t = 1.85, p = .04).

Thus, Hypothesis Eighteen is supported. See TaB& 4

Table 4.38 Visibility and Actual Use, T-Test, Assigment Turn-in Technology

Visibility
Non-Users Users
Mean 3.78 1.17
Standard Deviation 3.08 0.77
Sample Size 82 10

t=2.55;df = 14.61; p = .04
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Conclusion

In this chapter the sample data were presenteslba@his for determining
reliability and validity of the instrument useddollect the sample data was shown. The
results for each of the hypotheses described inetbearch design were reported and

analyzed.
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CHAPTER V

SUMMARY AND CONCLUSIONS

Introduction

This chapter presents the conclusions of our stiidy divided into six sections.
The first section summarizes and interprets thelt®sThe second through fourth
sections discuss the implications for the caseyssetting, practice, and the information
systems research field respectively. The fifthisactuggests future research based on
the results of this study. The final section codeliwith the meaning of our results and a

discussion of reliability, validity, and limitatign

Summary

Our purpose was to test the Rogers (1962, 19783,11994, 2003) model of
diffusion as it extends to actual use in the cdsbeoupgrade to a Course Management
System (CMS). The Moore and Benbasat (1991) ingniiwas used to collect data
regarding Perceived Characteristics of an InnonaiRCls) and Intent to Use. Class size
data was obtained from published records of th&uti®n in which the study was
conducted. Actual Use data was obtained by inspgthie CMS Websites of the classes.

This research aimed at showing links between RA@tsnt to Use, and Actual Use
and to answer the following questions: (1) Are P€lated to Intent to Use and Actual
Use after an upgrade for each technology? (2) bgests who participate in training
seminars show a difference in Intent to Use andidldvse after an upgrade? (3) Is there

a difference in use of these technologies in laegsus small classes?



All teachers with classes of at least six studdntsng the Fall semester of 2006
were surveyed regarding their PCls and Intent t® td® technologies that were part of
the CMS. From 175 teachers qualifying, 105 usab&stijonnaires regarding one of the
technologies were returned and 90 usable quesii@snagarding the other technology
were returned. Correlation, t-test, and Chi-squarealyses were used to analyze the
study’s model. Our findings support much of the elas originally developed by

Rogers and extended by Agarwal and Prasad (1997).

Interpretations

The study research questions were answered byfatimg eighteen hypotheses.
Thirteen hypotheses were supported for both tecgmed, two were supported for
neither, and results were split for three. The ertgliresults of our study indicate a
significant relationship between the five origieahstructs of Rogers and both Intent to
Use and Actual Use. These results show an ambiviaktionship between both
Voluntariness and Visibility, and Intent to Use. MNiationship was found between
Voluntariness and Actual Use. Paradoxically, whiberelationship was found between
Class Size and Intent to Use, a significant refesigp was found between Class Size and
Actual Use.

The 18 hypotheses were designed in pairs. Thebrakent Variable (1V) of each
pair was the same. The DV of the first of each pais Intent to Use, while the
Dependent Variable (DV) of the second of each was Actual Use. An overview of the

hypotheses, results of previous research, andtindy is shown in Table 5.1.
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Table 5.1 Hypotheses Overview
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1 Relative Intention to Use ~ **  ** I
Advantage
2 Relative Actual Use *k kk
Advantage
3 Compatibility Intention to Use *k o kk ok g ok kk k% kk
4 Compatibility Actual Use *x kK
5 Ease of Use Intention to Use b *k - * *k kK
6 Ease of Use Actual Use *k kk
7 Trialability Intention to Use *x * o kk k%
8 Trialability Actual Use *roOK
9 Results Intention to Use *k ++ - % *k  kk
Demonstrability
10 Results Actual Use *k  kk
Demonstrability
11 Voluntariness Intention to Use -- -- + - -
12 Voluntariness Actual Use -
13 Intervention Intention to Use *k * o~
Participation
14 Intervention Actual Use *k
Participation
15 Class Size Intention to Use --
16 Class Size Actual Use *k
17 Visibility Intention to Use -- * o . K
18 Visibility Actual Use %

~p =.051; * p <.05; * p <.01; -- Not significat; ++ “Significant” with no p-
value given
+ “Marginally Significant” with no p-value given
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Although results for the Information Distributioechnology and the Assignment
Turn-in technology are similar in this study, seldrypotheses show more support in the
former case than the latter. Two possible reasasexplain this difference:

1. The Assignment Turn-in technology is more comptexge than the
Information Distribution technology, resulting ievfer instructors achieving
success with it.

2.  The Assignment Turn-in technology is not perceigsdielding as much
benefit as the Information Distribution technologfe Assignment Turn-in
technology does not impart an economy of scalefdotan instructor’s
workload, and instructors who have actually usexdtén indicate that it is
cumbersome. A typical comment is that it does fmotk well at all for me in
regard to students turning in assignments.”

We will consider these differences in more detaitn

Hypothesis One posits a relationship between Rel#®dvantage (RA) as the
independent variable and Intention to Use (ITU)hesdependent variable. This
hypothesis was tested for two technologies: theriétion Distribution technology and
the Assignment Turn-in technology. The resultsgath that instructors who believe that
the technology provides greater advantage thamaliges to that technology are more
likely to report an intention to use that technglog

This finding is consistent with Rogers (2003, pOR2vho states that previous
Diffusion of Innovations (DOI) research identifiB#\ as “one of the strongest predictors
of an innovation’s rate of adoption.” Previous @sé in information technology

innovations is likewise unanimous in its supportro$ relation (Agarwal & Prasad,
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1997; Agarwal & Prasad, 2000; Hebert & Benbasa®@41®louffe, 2001; Van Slyke et
al., 2002).

The implication that RA is associated with ITUfastamount to saying that
people are more likely to plan usage if they think worthwhile to do so. The results of
tests for this hypothesis support the notion tleatgte think in a rational manner —they
align theirintentionswith the evidence they perceive. It does not, &y, imply that
they act in a rational manner — that tlaeyin accordance with the evidence they
perceive.

The negative aspect of this hypothesis is illusttdty selected comments from
subjects who chose not to use the innovation:

“My own webpage & class listserves suffice for nfied., improvement in
RA perceived.)

“It's cheaper for students to purchase handouts fifte campus book
store. Students asked to have handouts placee inotbk store. So | decided not
to use WebCT for distributing handouts & syllal{i.e., negative RA perceived.)
Comments associated with RA and ITU suggest thstituiators surveyed in this

study focus on the contribution of the technologyheir primary goal. Specifically,
comments in this study focus on usefulness oféhbrtology to the overall educational
process rather than the instructor experience albimes, the concept of RA is interpreted
by subjects in a manner consistent with the culbtdithe setting. Accordingly,

Hypothesis One is supported by this research.
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Hypothesis Two posits a relationship between Redadidvantage (RA) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostitution technology and the
Assignment Turn-in technology. This hypothesis eateHypothesis One beyond
intention, to actual use. Actual use was measuyaddpecting Websites in the WebCT
Course Management System, to determine if instraatere actually using the
technologies in question. The results indicate ithgttuctors who believe that a
technology provides greater advantage than alteesato that technology, are more
likely actually to use that technology.

This extension is a significant contribution ofsthesearch, since AU
measurement in other studies of RA (e.g., Juri2080; Moore & Benbasat, 1990;
Moore & Benbasat, 1991) and similar constructs.(@&dams et al., 1992; Kettinger &
Grover, 1997; Rawstorne et al., 2000; Straub ¢.8P5; Szajna, 1996; Taylor & Todd,
1995; Teo et al., 1999; Venkatesh & Davis, 200@0eHargely been limited to self-report
statistics.

By measuring artifacts of subject behavior, thiesrch obtained AU information
without the possibility of contamination by theexft of good intentions on subjects’
perceptions. Thus, the results of tests for Hypmth&wo clearly show a positive
relationship between the perceived characteristRand AU.

Hypothesis Three posits a relationship betweem@&dibility (CO) as the
independent variable and Intention to Use (ITU)hesdependent variable. This
hypothesis was tested for two technologies: therin&tion Distribution technology and

the Assignment Turn-in technology. The resultsgath that instructors who believe that
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the technology is consistent with their values aedds, are more likely to report an
intention to use that technology.

This finding is consistent with Rogers (2003, pOR4vho states that “The
compatibility of an innovation...is positively relak¢o its rate of adoption. Past diffusion
research suggests that compatibility may be somelebsimportant in predicting the
rate of adoption than is relative advantage.” Rneviresearch is unanimous in its support
of this hypothesis (Agarwal & Prasad, 1997; Agar&&trasad, 2000; Grover, 1993;
Hebert & Benbasat, 1994, Plouffe, 2001; Van Slykale 2002). Plouffe (2001) shows
less support for Hypothesis Three than Hypothesis, @hich is in line with Rogers’
statement.

The implication that CO is associated with ITUtaatamount to saying that
people are more likely to plan usage if they thimk technology being considered will
work well for them. The results of tests for thigobthesis support the notion that people
think in a rational manner — they align thieitentionswith the evidence they perceive. It
does not, however, imply that they act in a rationanner — that thegct in accordance
with the evidence they perceive.

The negative aspect of this hypothesis is illusttdty selected comments from
subjects who chose not to use the innovation:

“Works well if students know how to access & hale appropriate

‘viewers’ to look at the materials.” (i.e., concedhabout CO).

“l used WebCT 4.0 without difficulties. AlthoughGis an upgrade, it has
been the biggest pain to work with. Also, | wasuasd my stuff would be on

there by the tday of class and it wasn't. (i.e., negative CQcpired).
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Comments associated with CO and ITU suggest tisatictors surveyed in this
study focus on the compatibility of the technolagyheir primary goal. Specifically,
comments in this study focus on compatibility witle educational process rather than
the instructor’s processes alone. Thus, the corafepO is interpreted by subjects in a
manner consistent with the culture of the setthkagrordingly, Hypothesis Three is
supported by this research.

Hypothesis Four posits a relationship between Gaiitity (CO) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostitution technology and the
Assignment Turn-in technology. This hypothesis edtethe link of Hypothesis Three
beyond intention, to actual use. Actual use wassonea by inspecting Websites in the
WebCT Course Management System, to determinetiuictors were actually using the
technologies in question. The results indicate ithgttuctors who believe that a
technology is consistent with their values and seace more likely to actually use that
technology.

This extension is a significant contribution ofsthesearch, since AU
measurement in other studies of CO (e.g., Mooree&itiaisat, 1990; Moore & Benbasat,
1991; Taylor & Todd) have largely been limited &dfgeport statistics.

By measuring artifacts of subject behavior, thiesrch obtained AU information
without the possibility of contamination by theesft of good intentions on subjects’
perceptions. The results of tests for Hypothesigs [Eearly show a positive relationship

between the perceived characteristic of CO and AU.
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Hypothesis Five posits a relationship between Bas&tse (EOU) as the
independent variable and Intention to Use (ITUjhesdependent variable. This
hypothesis was tested for two technologies: theriétion Distribution technology and
the Assignment Turn-in technology. The resultsgatk that instructors who believe they
can understand how to use the technology are nkalg to report an intention to use
that technology.

Research is mixed in its support of this hypothesith the majority supporting it
(Agarwal & Prasad, 1997; Agarwal & Prasad, 2000n \&&yke et al., 2002) and a
minority failing to support it (Plouffe, 2001). Thack of compulsion in this setting may
provide an explanation for the positive resultthis study as compared to some studies
in the research literature. While our results supthus hypothesis for both the
Information Distribution and Assignment Turn-in b@ologies, support was stronger in
the case of the Information Distribution technoladlygn the Assignment Turn-in
technology.

On the surface, this might seem natural becausAsbignment Turn-in
technology is more difficult for instructors to ilement and yields less benefit. But some
studies give full support to more complex technaegThe disparity between our results
for this hypothesis and those of others may stemm forganizational culture, e.g., a
technology may actually be preferred if it is colesed more difficult to use because it
provides a differentiating factor between differamrker groups, whereas in the setting
of this study no such benefit is conferred.

The implication that EOU is associated ITU, istéamount to saying that people

are more likely to plan usage if they think it msgible to do so. The results of tests for
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this hypothesis support the notion that peoplektimra rational manner — they align their
intentionswith the evidence they perceive. It does not, h@ramply that they act in a
rational manner —that thectin accordance with the evidence they perceive.

The negative aspect of this hypothesis is illusttdy comments from subjects
who chose not to use the innovation:

“Technology takes too much time to learn and mamnfEhe one
workshop | attended was way over my head” (i.egatige EOU perceived).

“Like any software, WebCT is a tool. It has prosl @ons — fits some
students better than others” (i.e., no EOU improseinperceived).

Comments associated with EOU and ITU suggest tiséitlictors surveyed in this
study focus on the ease of use of the technologfyetio primary goal. Specifically,
comments in this study focus on ease of use welettucational process rather than the
instructor’s processes alone. Thus, the conceO4f is interpreted by subjects in a
manner consistent with the culture of the setthkarordingly, Hypothesis Five is
supported by this research.

Hypothesis Six posits a relationship between E&&ése (EOU) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostitution technology and the
Assignment Turn-in technology. This hypothesis ed#ethe link of Hypothesis Five
beyond intention, to actual use. Actual use wassonea by inspecting Websites in the
WebCT Course Management System, to determinetiuictors were actually using the
technologies in question. The results indicate ithgttuctors who believe they can

understand how to use a technology are more liikefictually use that technology.
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This extension is a significant contribution ofsthesearch, since AU
measurement in other studies of EOU (e.g., Adamat ,1992; Kettinger & Grover,
1997; Moore & Benbasat, 1990; Moore & Benbasat1i®awstorne et al., 2000; Straub
et al., 1995; Szajna, 1996; Taylor & Todd, 19959 €eal., 1999; Venkatesh & Dauvis,
2000) have largely been limited to self-reportistas.

By measuring artifacts of subject behavior, tessarch obtained AU information
without the possibility of contamination by theexft of good intentions on subjects’
perceptions. Thus, the results for Hypothesis &arty show a positive relationship
between the perceived characteristic of EOU and AU.

Hypothesis Seven posits a relationship betweeaalility (TR) as the
independent variable and Intent to Use (ITU) asdigyigendent variable. This hypothesis
was tested for two technologies: the Informatiostitution technology and the
Assignment Turn-in technology. The results indi¢agg instructors who believe that
“the innovation may be experimented with on a ledibasis” (Rogers, 2003, p. 258) are
more likely to report an intention to use that teaogy. Rogers suggested that other
factors such as innate personality and the positidhe innovation on the diffusion
curve might affect TR. Previous research of tlyisdthesis in information technology
innovations is mixed, with some finding significen@garwal and Prasad, 1997) and
others not finding significance (Van Slyke, LouDfay, 2002).

Given the impact of a Course Management Systenmanstéructor’s work, it is
reasonable that they should like to test new metthedore commitment. The results of
tests for this hypothesis support the notion tleaigbe think in a rational manner — they

align theirintentionswith the evidence they perceive. It does not, hegemply that
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they act in a rational manner — that tlaeyin accordance with the evidence they
perceive.

There were no comments that could be specificatytb TR. Several comments
indicated that instructors felt a need to move th&ese technologies but had not yet done
So.

In view of the significant positive correlation fodi between TR and ITU,
Hypothesis Seven is supported by this research.

Hypothesis Eight posits a relationship betweenlabiéity (TR) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostitution technology and the
Assignment Turn-in technology. This hypothesis edtethe link of Hypothesis Seven
beyond intention, to actual use. Actual use wassonea by inspecting Websites in the
WebCT Course Management System, to determinetiuictors were actually using the
technologies in question. The results indicate ithgttuctors who believe that “the
innovation may be experimented with on a limitedi®a(Rogers, 2003, p. 258) are more
likely to report an intention to use that technglog

This extension is a significant contribution ofsthesearch, since AU
measurement in other studies of TR (e.g., MooEefbasat, 1990; Moore & Benbasat,
1991) have largely been limited to self-reportistats.

While one should be cautious about the number sé¢<a the sample, the
reduced support in the case of Assignment Turnag imdicate that it is less valuable or

more difficult to implement.
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By measuring artifacts of subject behavior, thiesrch obtained AU information
without the possibility of contamination by theexft of good intentions on subjects’
perceptions. Thus, the results of tests for HypghEight show a positive relationship
between the perceived characteristic of TR and AU.

Hypothesis Nine posits a relationship between Refddémonstrability (RD) as
the independent variable and Intent to Use (ITUhasdependent variable. This
hypothesis was tested for two technologies: therinétion Distribution technology and
the Assignment Turn-in technology. The resultseath that instructors who believe that
they can observe the results of using the techyadog more likely to report an intention
to use that technology. This finding is consisfaetvious research (Agarwal & Prasad,
1997; Van Slyke, Lou, & Day, 2002).

The implication that RD is associated with ITUtastamount to saying that
people are positively influenced by the perceptiat they will know if they have
succeeded or not. The results of tests for thi®thgsis support the notion that people
think in a rational manner — they align thieitentionswith the evidence they perceive. It
does not, however, imply that they act in a rationanner — that thegct in accordance
with the evidence they perceive.

There were no comments that could be specificatyto RD. Instructors showed
no indications that they were unsure of resultggssting that in this setting the
instructors felt they had accurate knowledge of tlmsvuse of the Course Management
System affected both themselves and the students, The concept of RD is interpreted
by subjects in a manner consistent with the culbtdithe setting. Accordingly,

Hypothesis Nine is supported by this research.
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Hypothesis Ten posits a relationship between Refdimonstrability (RD) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostibution technology and the
Assignment Turn-in technology. This hypothesis edtethe link of Hypothesis Nine
beyond intention, to actual use. Actual use wassonea by inspecting Websites in the
WebCT Course Management System, to determinetiuictors were actually using the
technologies in question. The results indicate ithgttuctors who believe that they can
observe the results of using the technology areertikely to actually use that
technology.

This extension is a significant contribution ofsthesearch, since AU
measurement in other studies of RD (e.g., Moorea&itiasat, 1990; Moore & Benbasat,
1991) has largely been limited to self-report stats.

By measuring artifacts of subject behavior, thiesrch obtained AU information
without the possibility of contamination by theesft of good intentions on subjects’
perceptions. Thus, the results of tests for Hypmth€en show a positive relationship
between the perceived characteristic of RD and AU.

Hypothesis Eleven posits a relationship betweeumalriness (VO) as the
independent variable and Intent to Use (ITU) asdigyigendent variable. This hypothesis
was tested for two technologies: the Informatiostiitution technology and the
Assignment Turn-in technology. The results do ndtdate that instructors who believe

that their use is voluntary are more likely to né@m intention to use that technology.
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Previous research has been mixed, with some (Ad&waasad, 1997; Agarwal
& Prasad, 2000) supporting the hypothesis and stftéebert & Benbasat, 2002; Plouffe,
2001) finding no support.

It is reasonable for this particular link to vargr setting to setting. In the face of
little compulsion, one would not expect a connettietween the perception of
compulsion and ITU.

Only one comment out of a sample of over 100 ci€das an issue: “Covertly
the administration has made its use mandatory (ieg&valuations: Tool is crafted in a
manner where faculty who don’'t use WebCT receileeer overall evaluation.)” This
lack of response on the VO issue suggests that thgenerally no perceived
compulsion, and apparently drove responses whigbecBlypothesis Eleven to be
rejected by this research.

Hypothesis Twelve posits a relationship betweeruwtariness (VO) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostibution technology and the
Assignment Turn-in technology. This hypothesis edtethe link of Hypothesis Eleven
beyond intention, to actual use. Actual use wassonea by inspecting Websites in the
WebCT Course Management System, to determinetiuictors were actually using the
technologies in question. The results do not irtditilaat instructors who believe that their
use is voluntary are more likely to actually use tichnology.

This extension is a significant contribution ofsthesearch, since AU
measurement in other studies of VO (e.g., Mooreeliasat, 1990; Moore & Benbasat,

1991) have largely been limited to self-reportistats.
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By measuring artifacts of subject behavior, thiesrch obtained AU information
without the possibility of contamination by theexft of good intentions on subjects’
perceptions. Thus, the results of tests for Hypmgh&welve show a no relationship
between the perceived characteristic of VO and AU.

Hypothesis Thirteen posits a relationship betwdarlrention Participation (IP) as
the independent variable and Intent to Use (ITUhasdependent variable. This
hypothesis was tested for two technologies: therinétion Distribution technology and
the Assignment Turn-in technology. Agarwal and Rda@002) support a relation using
a similar construct. The results indicate thatrungbrs who participated in seminars
designed by management to increase knowledge #mutnovation, are more likely to
report an intention to use that technology — by &r the less complex Information
Distribution technology. Our results support thygothesis for the Information
Distribution technology, but do not support it tbe Assignment Turn-in technology.

Frustration with the seminars appeared in sombhe@tbomments:

“I do not use WebCT. | have attended 6-8 sessibnsstruction.”
“The one workshop | attended was way over my head.”

The disparity between results of the two techniel®gupports the notion that the
Information Distribution technology is becoming timized (Rogers 2003, p. 428) at this
institution, but the Assignment Turn-in technolagstill at an earlier stage of diffusion.
The department supporting WebCT has respondedtonemts such as those above by
focusing significant attention on tuning these a¢gemnce the study data was collected.

Given the results of the two tests, Hypothesistékrin is supported by this

research — for technologies in the routinized stegéffusion.
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Hypothesis Fourteen posits a relationship betwetarniention Participation (1V)
as the independent variable and Actual Use (AUhaslependent variable. This
hypothesis was tested for two technologies: therinétion Distribution technology and
the Assignment Turn-in technology. This hypothesi®nds the link of Hypothesis
Thirteen beyond intention, to actual Use. Actua¢ Wsas measured by inspecting
Websites in the WebCT Course Management Systedgteamine if instructors were
actually using the technologies in question. Tlseilts indicate that instructors who
participated in seminars designed by managementtease knowledge about the
innovation, are more likely to actually use thathteology — but only for the less complex
Information Distribution technology. This dispgrguggests that the Information
Distribution technology has become routinized & thstitution, but the Assignment
Turn-in technology is still at an earlier stageddfusion.

The difference in support between these two tedgies may also reflect the
difference in complexity between them. Informatistribution can be comprehended
easily and implemented with relatively little learg. Assignment turn-in on the other
hand has multiple variables in its necessary candigon and requires far more
technology to be brought on-line both on the inguand the student sides. In addition,
the value to be gained from assignment turn-in alternatives (e.g., handing the
instructor a paper at class time or email attachs)es less.

By measuring artifacts of subject behavior, thiesrch obtained AU information

without the possibility of contamination by theexft of good intentions on subjects’
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perceptions. Accordingly, Hypothesis Fourteen jgosuted by this research — for
technologies in the routinized stage of diffusion.

Hypothesis Fifteen posits a relationship betweas€Bize (CS) as the
independent variable and Intent to Use (ITU) asdigyigendent variable. This hypothesis
was tested for two technologies: the Informatiostiitution technology and the
Assignment Turn-in technology. The results indidhgd instructors with larger classes
are not more likely to report an intention to usattechnology.

Our results do not support this hypothesis foregithe Information Distribution
technology or the Assignment Turn-in technologye Beonomy of scale may not be
recognized by prospective users before implemema@ther reasons may prevail. One
response suggested that an instructor may pergdasd money if they distribute
materials through the CMS instead of selling therough the campus bookstore:

“There is no way a student will be able to buy mepof the specific
nature that | require in my classes.”

For the Materials Distribution technology, lacksefpport for this hypothesis is
interesting. WebCT technology enables certain typpesaterials distribution far better
than other means — and some instructors have hegnvgcal in meetings about this
advantage. But such cases may still be considdrieéding edge” by the majority of
instructors, and thus ignored.

In the case of Assignment Turn-in technology, theless economy of scale for
larger classes because the turn-in process isss@ianbersome when the technology is
used, so one might not expect a relation. In thetbenefit may be negative as suggested

by one comment:
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“There are items that do not work well at all foe n regard to students
turning in assignments. | have the students pubtiee assignment page, fill it
out, and turn it in to me in class.”

Accordingly, this research does not support HypsithEifteen.

Hypothesis Sixteen posits a relationship betweers<8ize (CS) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostitution technology and the
Assignment Turn-in technology. This hypothesis edtethe link of Hypothesis Fifteen
beyond intention, to actual Use. Actual Use wassuesd by inspecting Websites in the
WebCT Course Management System, to determinetiuictors were actually using the
technologies in question. The results indicate ithgttuctors with larger classes are more
likely to actually use that technology — but ordy the Information Distribution
technology.

The disparity between results of this hypothessftar the Information
Distribution technology and the test of Hypothdsiteen is interesting, since it indicates
that there is lack of intention yet actual use ogecuthe use ratio was actually higher than
the intent, when in most of life action falls shoftintentions! One possible explanation
for this disparity might be that instructors ofgar classes do nbke the technology and
wish there was something better-suited to theidagleut theyisethe technology
because it is available. It is also possible thatructor attitudes toward the technology
degrade once they begin using it, but they feektieno alternative.

The disparity between results of this hypothessftar the Information

Distribution technology and the same hypothesisfteghe Assignment Turn-in
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technology is less of a mystery. The Informatiostbibution technology is less difficult

to use and yields more benefit, especially in laggsses; whereas the Assignment Turn-
in technology is more difficult to use and yieldfé benefit in many cases (depending

on the complexity of the assignments to be turngd i

By measuring artifacts of subject behavior, thssesch obtained AU information
without the possibility of contamination by theexft of good intentions on subjects’
perceptions. Given the mixed results and multiplesible explanations for apparent
disparities, our research does not provide cleapat for Hypothesis Sixteen.

Hypothesis Seventeen posits a relationship betweshility (VI) as the
independent variable and Intent to Use (ITU) asdéygendent variable. This hypothesis
was tested for two technologies: the Informatiostfiibution technology and the
Assignment Turn-in technology. Visibility is roughgquivalent to Rogers’ (2003, p.
258) characteristic of “Observability.” The resuhglicate that instructors with who
believe their use of a technology is visible toesthare not more likely to report an
intention to use that technology.

The relationship between VI and ITU has previousgn tested with mixed
support. While most previous research (Agarwal &ad, 1997; Van Slyke, Lou, &
Day, 2002) does not support this hypothesis, thexesome support (Plouffe, 2001). Our
research shows Hypothesis Seventeen was not saggdortthe Information Distribution
technology, but was supported for the Assignmembiin technology. We suspect that
this results from a difference between the rouéidiztate enjoyed by the Information

Distribution technology (in which visibility is nlmnger a significant factor), and the
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early stage at which the Assignment Turn-in tecbgplremains (in which relationships
to other teachers are a key factor so visibilityriportant).

Accordingly, this research provides mixed supportHypothesis Seventeen —
suggesting that there is at least one moderatitgrfanvolved.

Hypothesis Eighteen posits a relationship betweisibMty (V1) as the
independent variable and Actual Use (AU) as thesddpnt variable. This hypothesis
was tested for two technologies: the Informatiostibution technology and the
Assignment Turn-in technology. This hypothesis edtethe link of Hypothesis
Seventeen beyond intention, to actual Use. Actisa&l Was measured by inspecting
Websites in the WebCT Course Management Systedgteamine if instructors were
actually using the technologies in question. Trseilts indicate that instructors with who
believe their use of a technology is visible toesthare more more likely to actually use
that technology.

This extension is a significant contribution ofsthesearch, since AU
measurements in other studies of VI (e.g., Mooigefabasat, 1990; Moore & Benbasat,
1991) have largely been limited to self-reportistats.

By measuring artifacts of subject behavior, thiesrch obtained AU information
without the possibility of contamination by theexft of good intentions on subjects’
perceptions. Thus, the results of tests for HypmthEighteen clearly show a positive
relationship beween the perceived characteristi¢l @nd AU.

It is interesting to compare results for Hypoth&gsenteen with those for
Hypothesis Eighteen with respect to the Informafastribution technology. The former

uses Intent to Use as DV, while the latter usesidldtse. It may be that Information
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Distribution has become routinized for those whehwto use it, but routinely resisted by
those who do not wish to use it. Yet when facedh wérving students, instructors who

perceive that their use or non-use is visible acliually use the technology.

Generalizability
In view of the similar results of this study to dies in other contexts, it is
reasonable to assume that the same results of yotheses will generalize well to

similar settings. Settings where voluntarinesgs$s Imay result in different results.

Implications for the Case Study Setting

Although the suite of technologies representecheyWebCT Course
Management System have been in place for seveaad yatilization is mixed. Use of the
Information Distribution technology is fairly widesead, and well understood by a
substantial group of instructors. The Assignmentia is used far less. The question at
hand is whether low usage is due to an early posdn the diffusion time curve, whether
the benefits are outweighed by the costs, or whhelieefunctionality delivered is actually
a poor match to needs. The recent acquisition di@Veby its competition raises the
guestion of the next move for the campus in quastidether continued standardization
on a product which may become a dead end or Issédhtity as it is merged with
another product line, is better than switchingriatiernative. It should be noted in this
context that actual use of WebCT'’s technologiesrditve years in place has been
insubstantial in areas not supported by the Moatielternative technology which is

free. On the other hand, complaints about WebC'E lnéten centered on its rate of
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change (which is considered high by those who camplClearly, this institution must
soon make a non-structured decision about theduwil€ourse Management System
software.

Another question raised repeatedly in survey contsierthe targeting of
educational events related to the technology. Tmmection between these events and
actual use is tenuous, and several respondentsteehed the suggestion that resources
would be better spent on individual rather tharugrtutorials. Study results support the
suggestion that economy of scale is more effeatitie less-complex technologies. On
the other hand, there is great appreciation fooomgsupport by the office charged with

that responsibility.

Implications for Practice

The support for Intervention Participation’s lirtksintent to Use and Actual Use
is interesting, since it shows support in the cddaformation Distribution but not
Assignment Turn-in. It would appear that the semsieing held are effective at
inducing attitudes and behavior in the case ofdhmer, simpler, technology — but not
the latter. This could either be due to less peezk{and achieved) value of the
Assignment Turn-in technology, or an earlier plaeatron the curve of diffusion over
time. The amount of time required to use the tetldgyomight answer this question, but
if the value of the Assignment Turn-in technologymproved by reducing its

complexity, a tipping point might be reached faagen of value rather than mere time.
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The link between visibility and Intent to Use / Aat Use bears attention by
practitioners, who need to recognize where thdijesais are in the diffusion cycle

because inverse relationships can arise.

Implications for Research

There is a need for more understanding of theaotams between innovations
and various groups of people the organizationgeratian considering each as unrelated
entities. Jasperson, Carter, and Zmud (2005) rezedrnhat for optimal success, the
nature of the innovation itself is molded to betkgn with business needs, and support
activities connect from perceived needs of usethgavay the innovation is made
available. Gallivan (2001) viewed innovation in tantext of the firm’s politics. A
synthesis of these two approaches would be helpful.

In the same line, Agarwal and Prasad (2000) foundeaful to consider the effect
of user training but failed to connect this witle tdoption cycle per se. This study
showed some counterintuitive results between mgiand attitudes, which would bear
more investigation.

The relationship between class size and usageafid@e management system
(CMS) might indicate where, if ever, the tippingmas that triggers effective use of a
CMS as opposed to traditional methods. Percepaibosit lack of user-friendliness can
be eclipsed by the amount of work involved in mdmlirnatives. Study of the
sensitivity of perceptions to the volume of worldagase of use, would be helpful.

The progress of the diffusion process is sometidegscted as an S-shaped curve

(Rogers 2003, p. 273) . While the S-shape may denithematical justification for
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terming this process “diffusion,” another aspeéi tmay justify study is the role of
different players in the drama. To illustrate, ades the first derivative of the diffusion
curve, which happens to be a bell curve. The hagtiie bell curve indicates the amount
of change occurring — which simultaneously shovesaimount of money changing
hands, the non-productivity, and stress being egpeed by those implementing the
innovation. Meanwhile, the S-curve itself showstabmtion to success of the
organization or individual, while at the same tisiwing success of the change agents.
This perspective of actors and their motives majdyuseful research questions in the
future.

Related to this is the relationship between haleitceived usefulness, and
adequate alternatives. One might expect that adgmfaan alternative combined with
the inertia of habit would cloud perceptions ofqgeved usefulness. There appears to be
an interesting comparison here: males have trauwdiliy been considered more likely to
stick with the first adequate alternative when ghog, yet research in diffusion

(Venkatesh & Morris, 2000) shows them to be moréngi to try new technologies.

Suggestions for Future Research

More research is needed to determine the relatiphsiween management
interventions and attitudes including Intentiortxge. Data from this study suggests that
the “fit” between management interventions and ns&turity play a role, but specific
guidelines need to be developed based on research.

In the case of a Course Management System, orgemmzaays a role and should

be considered in further research. In some casasskructor works with the CMS
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directly. In others an assistant of some kind pemthe CMS interaction. In others a
support department does more of the work. Resedmahild be performed to determine
the effect of organizational styles on attituded anccess.

A topic unaddressed by this research is the iskpeogram errors. The constructs
Ease of Use and Complexity, as well as complaihtsimbersome procedures, could
hide disconnects between specifications and theetet product. This research does not
consider fractured implementation or malfunctiamnirpoor design, and how each might
affect diffusion. One might expect that poor impéatation can often be surmounted by
changes in user behavior, but incorrect underlgesign is more difficult to surmount
and thus may result in permanent impacts on paorepand usage. While this issue
might be considered a limitation, one can arguetti@effects program errors are a part
of all computer technologies and so they shoulthbieided in any research.

Another aspect of the whole malfunction/misdesggue is that users may
actually prefer a poorly-functioning product becattss differentiates them from those
who have not or cannot adapt to it.

Finally, apparent malfunction or misdesign can be tb poor training — either
incorrect training or lack of training. This carpipen at multiple levels, depending on
where it happens. If misuse of a technology ocmeeely in one user’s work, the effects
are limited to that user. Misuse of a technologg design level affects all levels of
design below the error.

Most importantly, a link should be established kesw perceived characteristics

of innovations and effectiveness of individual®oaganizations. Are peoples’ perceptions
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useful indicators of effectiveness? Do those pdicep, when incorrect, influence

effectiveness either positively or negatively?

Reliability and Validity

Although the Cronbach alpha values for this statyin line with research
practice, the small number of actual users forAkgignment Turn-in technology
suggests that conclusions based on that aspdut study should be used with caution.

Validity of the constructs used was extensivelygedy Moore & Benbasat (1991).

Limitations

The most challenging limitation faced by this stiglthe fact that the entities
studied are active. For instance, in the origireaigh one of the technologies studied was
use of the WebCT gradebook. After the instrumerd developed, however, the
department supporting WebCT switched their supi@oanother product out of
frustration with WebCT’s gradebook. Any knowleddmat this on the part of the
subjects may taint the results. As a result of shiscific problem, testing of hypotheses
using the gradebook technology was omitted fromamalysis.

A second challenge was the dynamics of innovatsmif. Different actors in the
process operate on different time-cycles. Sevenansents on the survey sheets
indicated that while the Information Distributiocgchnology itself was worthwhile, it
changed at a rate faster than the users coulddnddghamics inject a dimension of

variables that can confound easy explanation cawieh
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A third challenge is that of alternative technaésgy As mentioned above, one
aspect of the study (Online Gradebooks) was abattbacause the support office
switched to an alternative. For some technologi€sase Management System (CMS)
cannot provide optimal methods for all users, ardesat least will be temped to use

alternatives.

Conclusions

Rogers (1962, 1971, 1983, 1984, 2003) model iglglsapported using the
Moore and Benbasat (1991) instrument in this daseept for the constructs of
Voluntariness and Visibility, support is strong.adn environment with high
Voluntariness and Visibility, one could reasonagsypect little relationship between
these variables and either Intention to Use or &ldtise. Support for hypotheses relating
Intervention Participation (in this case trainirgrsnars) to Intention to Use and Actual
Use is less strong, and relates primarily to ts-lmplex technology. Support for
relating Class Size to these DVs is even weakearssiply because class sizes at this

institution are generally smaller than the norm.
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APPENDIX A

SURVEY COVER LETTER



O ( school of s

Ompufing

Q
(date)

(name)
(department)
Processing code: (identifier)

Dear Colleague:

Many of you will remember filling out a survey fore during the Winter semester of
2005. This was a great help for my dissertatiorassh. This survey is a follow-up to
determine what, if any changes have come in theewskhe many things the Office of
Online Learning has done to improve their supparfdculty and students.

Your help is needed to maintain the momentum of tts project, whether or not you
currently use or anticipate using WebCT — and whethr or not you completed the
earlier survey.

Thank you very much for your help in filling outetlsurvey.

Sincerely,

John Beckett, Associate Professor of Computing
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APPENDIX B

SURVEY INSTRUMENT



Distributing Materials

Please answer the following questions with regard to the use of
WebCT for distributing materials such as syllabi and
handouts to students.

(Every third row is shaded for your convenience.)

Strongly Disagree

Neutral

Strongly Agree

1. Using this technology enables me to accomplish tasks more
quickly.

2. Using this technology improves the quality of work | do.

3. Using this technology makes it easier to do my job.

4. Using this technology enhances my effectiveness on the job.

5. Using this technology gives me greater control over my work.

6. Using this technology is compatible with all aspects of my
work.

7. | think using this technology fits well with the way | like to work.

8. | believe that it is easy to get this technology to do what | want
it to do.

9. Learning to operate this technology is easy for me.

10. I would have no difficulty telling others about the results of
using this technology

11. | believe | could communicate to others the consequences of
using this technology.

12. | would have difficulty explaining why using this technology
may or may not be beneficial.

13. | have seen what others do using this technology.

14. In my organization, one sees this technology being used by
many individuals.

15. This technology is not very visible in my organization.

16. My interaction with this technology is clear and
understandable.

17. Before deciding whether to use this technology, | was able to
properly try it out.

18. | was permitted to use this technology on a trial basis long
enough to see what it could do.

19. | am able to experiment with this technology as necessary.

20. My management does not require me to use this technology.

21. Although it might be helpful, using this technology is certainly
not compulsory in my organization.

22. 1 would use this technology even if its use were not required.

23. I would recommend this technology for use in other
organizations.

24. | would recommend the use of this technology to other
individuals.

25. | prefer means other than this technology to interact with
others.

26. Using this technology fits into my work style.

27. The results of using this technology are apparent to me.

28. It is easy for me to observe others using this technology in my
organization.

Comments regarding the Information Distribution function of WebCT:
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Gradebooks

Please answer the following questions with regard to the use of
WebCT for communicating grades and scores to students.

(Every third row is shaded for your convenience.)

Strongly Disagree

Neutral

Strongly Agree

1. Using this technology enables me to accomplish tasks more
quickly.

2. Using this technology improves the quality of work | do.

3. Using this technology makes it easier to do my job.

4. Using this technology enhances my effectiveness on the job.

5. Using this technology gives me greater control over my work.

6. Using this technology is compatible with all aspects of my
work.

7. | think using this technology fits well with the way | like to work.

8. | believe that it is easy to get this technology to do what | want
it to do.

9. Learning to operate this technology is easy for me.

10. I would have no difficulty telling others about the results of
using this technology

11. | believe | could communicate to others the consequences of
using this technology.

12. | would have difficulty explaining why using this technology
may or may not be beneficial.

13. | have seen what others do using this technology.

14. In my organization, one sees this technology being used by
many individuals.

15. This technology is not very visible in my organization.

16. My interaction with this technology is clear and
understandable.

17. Before deciding whether to use this technology, | was able to
properly try it out.

18. | was permitted to use this technology on a trial basis long
enough to see what it could do.

19. | am able to experiment with this technology as necessary.

20. My management does not require me to use this technology.

21. Although it might be helpful, using this technology is certainly
not compulsory in my organization.

22. 1 would use this technology even if its use were not required.

23. I would recommend this technology for use in other
organizations.

24. | would recommend the use of this technology to other
individuals.

25. | prefer means other than this technology to interact with
others.

26. Using this technology fits into my work style.

27. The results of using this technology are apparent to me.

28. It is easy for me to observe others using this technology in my
organization.

Comments regarding the Gradebook function of WebCT:
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Assignment Turn-In

Please answer the following questions with regard to the use of
WebCT for students turning in assignments.

(Every third row is shaded for your convenience.)

Strongly Disagree

Neutral

Strongly Agree

1. Using this technology enables me to accomplish tasks more
quickly.

2. Using this technology improves the quality of work | do.

3. Using this technology makes it easier to do my job.

4. Using this technology enhances my effectiveness on the job.

5. Using this technology gives me greater control over my work.

6. Using this technology is compatible with all aspects of my
work.

7. | think using this technology fits well with the way | like to work.

8. | believe that it is easy to get this technology to do what | want
it to do.

9. Learning to operate this technology is easy for me.

10. I would have no difficulty telling others about the results of
using this technology

11. | believe | could communicate to others the consequences of
using this technology.

12. | would have difficulty explaining why using this technology
may or may not be beneficial.

13. | have seen what others do using this technology.

14. In my organization, one sees this technology being used by
many individuals.

15. This technology is not very visible in my organization.

16. My interaction with this technology is clear and
understandable.

17. Before deciding whether to use this technology, | was able to
properly try it out.

18. | was permitted to use this technology on a trial basis long
enough to see what it could do.

19. | am able to experiment with this technology as necessary.

20. My management does not require me to use this technology.

21. Although it might be helpful, using this technology is certainly
not compulsory in my organization.

22. 1 would use this technology even if its use were not required.

23. | would recommend this technology for use in other
organizations.

24. | would recommend the use of this technology to other
individuals.

25. | prefer means other than this technology to interact with
others.

26. Using this technology fits into my work style.

27. The results of using this technology are apparent to me.

28. It is easy for me to observe others using this technology in my
organization.

Comments regarding the Assignment Turn-In function of WebCT:
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Demographic Information

Please enter or correct the following information.

Name

(name from database)

Email address

(email address from database)

Year you began teaching at SAU

(year from database)

Year you were born

(optional)

Status (A=Adjunct, (status from database)
F=Full-time)

Department (department from database)

Number of classes for which you
use WebCT in a year

If you use WebCT, for which
class do you use it most
intensively?

What characteristic or feature of
WebCT is most likely to
discourageyou from using it in
your classes?

What characteristic or feature of
WebCT is most likely to
encourage/ou to use it in your
classes?
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