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The purpose of this mixed-methods study was threefold: (a) to identify the
historical antecedents to the current technology status of a community college, (b) to
provide a snapshot of a cohort of faculty involved in deciding upon whether to include
technical innovations into their classrooms, and (c) to determine the effects of two
approaches to staff development on the content learning and anxiety of faculty from these
several discipline areas.

The historical antecedents were investigated using a case study approach
involving review of archival records and stakeholder interviews. This background was
used to identify the community college’s place in the innovation diffusion process.

The quantitative component of the study consisted of a series of technology
training sessions, one on a software product (PowerPoint), one on a hardware product
(SmartBoard from Smart Technologies, Incorporated), and one dealing with the
integration of the two. One group received the training in a traditional (face-to-face)
manner the second group was presented with the identical content in the form of a
streaming media file.

Pre- and posttests on both content and anxiety were administered to the
participants. Additionally, survey instruments were administered to collect demographic
information and to determine the participants’ reaction to the training sessions.

Mean values indicated that both groups increased their content knowledge and
decreased their level of anxiety. An analysis of covariance was performed on both
content and anxiety scores. These results indicated that the Face-to-face Group exhibited
significant (p< .05) improvement on the content exams. There was no significant
difference (p > .05) between the groups in terms of their anxiety scores.



Acknowledgments

The completion of this dissertation represents the end of a very long and often
winding road. While pursuing this degree | changed professional positions (and states)
three times. Each time meant a period of acclimation where getting used to the new job
took priority over degree work, but the completion of the degree always came back to the
forefront.

I am much indebted to Dr. Charles Ansorge who, in the many starts and stops,
continued to believe in my ability to complete the process. It has been quite a ride.
Joining us on that ride were my committee members Dr. David Brooks, Dr. David
Fowler, and Dr. Sheldon Stick. | appreciate their willingness to sometimes use
technology to bridge the distance for committee meetings.

I also owe a debt of gratitude to Dr. Michael Vitale, former suitemate from East
Carolina University, who provided continuing motivation and the occasional statistical
clarification. Even while he was operating projects in two states he had the time to
review my work.

And, finally, to my boys Benjamin, Shane, Dustin, and Scot who often had to be
understanding of their dad going off to the library to do homework. | hope they realize
that this effort was really all for them. May they take the example to heart and keep up

with their homework as well.



Chapter |

Chapter 11

Chapter 111

TABLE OFCONTENTS

Page
LISt OF TADIES ..o i
LISE OF FIQUIES .ttt I
INTRODUCTION. ..ottt st ene e 1
INEFOAUCTION ... e 1
Statement of the Problem ..o 2
PUIPOSE OF STUAY ...t e 2
SIgnIficance Of STUAY .......cooveiiieie e 2
ReSEArch QUESTLIONS .......veiiieiiie ettt 2
StUAY HYPOTNESES. ... .eeiieeiecieece ettt ste e 3
ASSUMPLIONS OF STUAY ... 3
Limitations Of STUAY .......ocveiiec e e 3
Definitions OF TEIMS ..oc.viiiiiiiec e 4
REVIEW OF LITERATURE .....coioiiiiiii e 6
100 [0 od 1To] o S STTSSUSURSS 6
Diffusion of INNOVALION TREOIY .....viiiiiiiiie i s 6
W0 (o] o1 (= GO (<0 o] =T USSR 7
DITFUSTON PrOCESS ...ttt ettt sttt es 7
Reasons Diffusion Fail............cccciiiiiiie e 10
COMPULET ANXIELY ....iitieiieiiiiie ettt ettt neeae s 11
D] a1 o] OSSR 11
MBASUIEIMENT ..iiiii ittt et be e srb e srb e e nnaees 11
Strategies for Staff DeVelopMEeNt..........covviiieieie s 13
Computer AnXiety IN FACUILY........c.cocveiiie e 14
e-1earning’s POLENTIal ...........ccoooiiiiiiiiee s 14
Role Of the RESEAICNEN ........ccvieiececce e 15
SUMMEBIY ettt 16
IMETHOD ...ttt 17
a1 (oo (U Tod 1o} o ISP 17
RESEAICN DESIGN ....cvviviei ittt 17
L] 1110 S SURSPOSSRRSS 17
PAITICIPANTS. ...ttt bbb 19
LT (0N ] S J PSPPSR 20
INSTTUMENTS. ...t e e e e e s nnrre e e e enres 21
SUAY AUILION ...t nne s 23
RESEAICN ASSISTANTS. ... eeviieieiieeie et sre e 24
Experimental EFfeCt ... 26
DU O] | [=Tod 1 o] o ISP 27
CONLENT BXAIMS ...ttt b e b e e sb e e snb e e e nnree e e 28



SUIVEY INSTIUMENTS. ...ttt ettt re e nae s 29

FOCUS gIOUPS ...ttt 29

RESEAICN DIAIY ..o e 30

REITADTITY ..o nre e 30

RV 2 Lo YOS 31

SUMMIBEY .ttt ettt e e st e e sab e e e nnb e e e bt e e e nne e e e e 31

Chapter IV RESULTS ...ttt 32
INEFOTUCTION ... et 32

HiStOrical PEISPECLIVE .....ccvveiicie e 32

Role of Technology Support Personnel ..o 35

Quantitative Data ANAIYSES.......cccciviiieiieieieere e se e e e sre e e e 35

SCOMNG OF DAL ..ot ae s 35

Reliability Of Data.........ccccoeiiieiieeiic e 36

Level of Significance Selected..........coovviiiiiiiieiie i 38

ANAIYSIS OF DALA......c.veieieiieeie e 38

(010 01 1=] 0 | T S PSP UP TR TP 38

N 0D q 1< Y2 USSR 38

SUMMArY OF FINGINGS....cviiiiiieieee it 41

DisCUSSION OF FINGINGS.....cuveiieieiieie i 41

WeaKnesSes OF STUAY ......oovveiiiieiieii it 47
Recommendations for Further Study ..........ccooveeeiveie i 48

QUANTALIVE ANAIYSIS ..ot 48

Y TTo @0 01T o OSSR 48

THANQUIATION ...t et 51

INAEPENAENT AUIL.......ociiiieeeciii et 51

Conclusion Regarding Study Hypotheses..........cccovveviiieiieciiic e 51

Qualitative CONCIUSIONS ..........ceiuieieiieieeie e nae s 52
Recommendations for Further Study ..........ccccceovevieie i 53

SUMMEIY .ttt r e ne e 53

Chapter V.. SUMMARY AND CONCLUSIONS .......cccoiiiiiiiiinieeee s 54
INEFOTUCTION ..ttt 54

PUIPOSE. ... 54

PIOCEAUIES ...ttt sttt st sb et eneeneas 54

RESUITS ...ttt 55

(0] T 1] o] 0 S F USSP 56
APPENDICIES ..ottt 57

Appendix A REQUEST FOR VOLUNTEERS. ..o 58
Appendix B INFORMED CONSENT .....ccoiiiiiiiisisisie et 59
Appendix C DEMOGRAPHICS..........ooi e 61
Appendix D POST EXPERIENCE QUESTIONNAIRE .......cccooviiiiineeese e 62
APPENdiX E FINAL SURVEY .....coo ittt st sneanean 63
APPENCIX F CARS ...ttt e et e e te e s beebeareesteeeesreenteanneas 64

Appendix G POWERPOINT CONTENT QUIZ......cccoviiiiiiiieiiieseeeseeeee e 66



Appendix H SMARTBOARD CONTENT QUIZ ..o 69

Appendix I INTEGRATION QUIZ.......cccocoiiiiiiiiiici 72
Appendix J POST EXPERIENCE SUMMARY ......ccccoiiiiiiiiiin s 75
Appendix K STUDY WEBCT PAGE .........ccccoiiiiiiiiiiii 76
Appendix L AUDITORS STATEMENT ... 77

REFERENCES ... 78



Table

1. Reliability Data
2. Analysis of Covariance for Content data
3. Analysis of Covariance for Anxiety Scores
4. Content Exam Mean Scores
5. Anxiety Exam Mean Scores

6. Average Mean Content Scores by Group

LIST OF TABLES



LIST OF FIGURES

Figure Page
1. Categories of individual INNOVALIVENESS ..........ccoviiiieiiieesie e 8
2. Concept MAP FOr STUAY .....coiveeieciece et eas 18
3. TeStING TIMEIINE c..ccveeceeece ettt sre s 25

3. Breakdown of content teSt reSUIS .....cooeveeeeeee e 43



Chapter |
INTRODUCTION

Colleges and universities have been slow in integrating technologies into their
classrooms despite repeated warnings from a variety of sources (e.g. Commission on
Technology and Adult Learning, 2001; U.S. Congress, 1988) regarding the need for
students to have these skills in order to be successful in the information-based economy
that has developed.

Rogers (1995) has proposed a classification scheme dealing with adopters of
change based on their receptivity. Yet it is a variety of factors that determine the timeline
for technology implementation and faculty acceptance at an individual institution. This
study focuses on a particular phase of classroom technology development at a small
midwestern community college. The timing of this study allows both a glimpse at faculty
attitudes as the community college moved into a new phase of technology acceptance and
an investigation of whether an innovative form of staff development would help resolve
some issues that have held the institution’s progress in technology implementation back
until now. The use of a mixed-method investigation provided the opportunity to gain a
historical perspective, provided a snapshot of the faculty who represent this next stage of
implementation’s attitudes, and determined whether a new approach to staff development
was viable as a means of familiarizing this group of faculty with new technologies and
decreasing computer anxiety.

The historical perspective was addressed by reviewing how the community
college arrived at its current stage of technology acceptance. This was done by reviewing
the historic record and identifying pre-study technology activities of the faculty as a
whole. The snapshot provided perspective on content and anxiety measures as the
participating faculty proceed through a technology training series. And, finally, the
comparison between face-to-face and multi-media based staff development in terms of
both content mastery and effect on computer anxiety was accomplished through
comparison between groups of content and anxiety scores as well as through surveying

attitudes.



Statement of Problem

Nationally and at every educational level, faculty need to identify, secure, and
implement appropriate technology for use in their classrooms (Scrogan, 1989; U.S.
Congress, Office of Technology Assessment,1995). There are a variety of factors that are
involved in this effort, some financial, and others sociological. Consideration must be
given to these factors to assist in this implementation effort, but much of the research
presents fragmented views that may not apply to a particular setting.

Purpose of Study

The purpose of this mixed-methods study was threefold: (a) to identify the
historical antecedents to the current technology status of the community college, (b) to
provide a snapshot of a cohort of faculty involved in deciding upon whether to include
technical innovations into their classrooms, and (c) to determine the effects of two
approaches to staff development on the content learning and anxiety of faculty from these
several discipline areas.

Significance of Study

Case studies provide an opportunity to better understand significant events. Once
an understanding is achieved, parallels can be drawn to similar situation. By examining
this institution’s progress towards technology implementation lessons may be learned that
could assist another institution in achieving their goals more effectively. Further, through
investigation of alternative methods of staff development, this study could offer a new
approach to meeting a growing training need.

Research Questions
The following are the research questions addressed in this study:
1. What were the landmark events that brought the community college to its

current level of technology implementation?

2. What are the characteristics of the faculty who are currently pursuing
implementation of technology into their classrooms?

3. Are there significant differences between traditional (face-to-face) staff
development presentations and technology- (multimedia) based sessions in terms of

learning content and anxiety level?



Research Hypotheses

The following research hypotheses were tested in this study:

1. There is no difference in the mastery of content attained between face-to-face
training participants who have been assigned to on-line training; and,

2. There is no difference between the anxiety levels of training participants in
face-to-face and on-line training conditions.

Assumptions of Study

Since the faculty involved in this study did not have access to technology
equipment in their classrooms, it was assumed that all were at the same basic point in
their understanding of its operation and potential use in a classroom environment. Pre-
tests for the various content areas were used to substantiate this assumption.

This study recognized that there is no conclusive answer regarding gender effects
on computer anxiety. The majority of potential study participants were, in fact, female
and no attempt was made to balance the sample group based on gender or address this
issue.

A certain level of motivation was anticipated with the modification of numerous
classrooms into Smart Classrooms. These modifications included the installation of an
LCD video projector, instructor computer station, a VCR/DVD unit and a SmartBoard
system that provides both whiteboard and computer touch-screen functions.

Limitations of Study

Although results from this study seem promising, certain factors must be
considered that preclude development of broad generalizations.

Results from the faculty from the participating discipline areas may not be
applicable to the faculty body as a whole. Faculty in Allied Health and Nursing may
have similarities to their colleagues in the physical sciences but may not be applicable to
engineering technology areas. The same may be said of the social scientists.

There may also be differences in faculty’s classroom operation (e.g. amount of
lecture, student board work) that would have an impact on instructors’ perceived value of
these new training tools. Research informs us that faculty will only embrace those
technologies that they feel apply to their setting (Elmore, 1996; Kerr, 1991; Wolski,
1999) so this might have an impact on both their desire to learn and level of anxiety.



Since these types of differences can exist between disciplines and between instructors
within a discipline, there was no way to control for the influence of this condition.

In any self-reporting instrument studying anxiety, questions are subject to
interpretation by the individual completing the instrument. Caution must be used when
attempting to draw conclusions on the basis of subjective data.

Faculty who were not scheduled into one of the modified classrooms may have
less motivation to learn the materials, but the likelihood of their having this technology in
their particular classrooms was not revealed until after the training was completed.

Definitions of Terms

Allied Health. Allied Health faculty represent the discipline areas of Occupational

Therapy, Pharmacology, Radiology, and Sonography.

Computer Anxiety. The uncomfortable feeling individuals may experience when

using various forms of technology.
Computer on Wheels (COW). Multimedia cart with a computer, VCR and/or

DVD, and LCD projection system.

Fields. This represents an organizational structure that includes multiple
departments or discipline areas.

Instructional Technology Center. Established at the community college in 1997 as

part of a Title I11 grant, this area provides staff development and support in technology
for all faculty and staff of the community college.

Local Experts. Faculty who had previously participated in training experiences
dealing with one of the instructional tools of the study. These experts were called upon to
validate the study’s content evaluation instruments and the central questions used in both
the focus group sessions and the exit survey.

Nursing. Faculty in this area represent both Associate Degree Nursing and
Licensed Practical Nursing levels.

SmartBoard™. A whiteboard input device that provides the ability to annotate
presentations and capture these revised presentations either as a series of images (JPG), a
web page (HTML), or a video with annotations and voice narration (AVI) for later

review.



Smart Labs. Smart labs consist of an instructor computer station, a SmartBoard,
LCD projection device, student stations, classroom management software
(SynchronEyes), and may include video capabilities such as a VCR, DVD, and/or
presentation station (document camera).

Smart Classrooms. Smart classrooms consist of a SmartBoard, and LCD

projection device. Faculty are provided with an instructor computer station or a docking
station that allows them to use their own laptop computer.

Social Sciences. Faculty in this area represent the disciplines of Geography,

History, Human Services, Psychology, and Sociology.
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REVIEW OF LITERATURE

Introduction

The purpose of this chapter is to outline the theoretical framework and relevant
research that shapes this study. The study is grounded in the diffusion of innovation
theory first proposed by Everett Rogers (1995) in 1962 and his concept of adopter
categories. This study builds from Rogers’ generalized theory to the current state of
technology adoption at the community college where this study is based. Several factors
can influence the adoption of an innovation. Two factors that are considered by this
study are computer anxiety and availability of training opportunities. This chapter
identifies relevant studies regarding computer anxiety as well as those discussing
research on innovative staff development delivery practices to broaden the availability of
training for faculty.

Diffusion of Innovation Theory

Chin (1993) stated that new tools and techniques could not resolve the problems
in education today. He reports “...it is more and more obvious that the job cannot be
done without them.” Numerous authors (Garland, 1991; Heinich, 1991; Latham, 1988;
Leggett, 1996; and, Saettler, 1968) point to various innovations that promised change in
the classroom and wonder what happened to that change.

In 1962 Everett Rogers (1995) proposed a theory of diffusion of innovation. His
work was focused not on changes in educational technology but in settings as varied as
the failure of an effort to have rural Peruvian villagers boil their drinking water to the
adoption of hybrid corn crops by farmers in 1930s lowa. His is a theory of
communication and how communication can influence decisions regarding adoption of
innovation. He defines diffusion as the process through which “an innovation is
communicated through certain channels over time among the members of a social
system.” The innovation diffusion process consists of the following steps: (a)
knowledge, (b) persuasion, (c) decision, (d) implementation, and (e) confirmation.
Rogers further states the importance of a change agent in the process.



Knowledge is the point when an individual or group first becomes aware of the
existence of an innovation and begins to learn about it. Persuasion occurs when the
individual or group forms an opinion regarding the innovation (positive or negative).
Decision involves activities that lead to a choice to adopt or reject the innovation.
Implementation is when the innovation is initially put to use. And finally, confirmation
involves the individual or group seeking reinforcement for their decision or reversal of
the decision to implement the innovation if the implementation has been found to go
against cultural codes.

Adopter Categories

Rogers (1995) presents the concept of categories of innovativeness. He states that
progress of the acceptance of an innovation within a population can be characterized in
the distribution curve seen in Figure 1. He has coined terms for each of five categories:
(a) innovators, (b) early adopters, (c) early majority, (d) late majority and (e) laggards.
Innovators are the first to adopt a new technology. They can be found from the far left of
the curve to a point minus two standard deviations from the mean. Early adopters are the
next to adopt and are from minus two standard deviations from the mean to minus one
standard deviation. The early majority can be found from the mean date of acceptance of
the innovation to minus one standard deviation. Late majority goes from the mean date
to plus one standard deviation, and the laggards are in the area greater than one standard
deviation above the mean.

Diffusion Process

Rogers (1995) also represents adoption of the innovation in term of an S-shaped
cumulative curve in addition to the bell-shaped frequency curve. The S-shaped curve
represents a slow start to acceptance, with a rapid climb reaching its maximum rate of
increase when one-half of the group accepts the innovation, then tapering off when the
innovation is almost fully accepted. Elmore (1996) views this type of growth as being a
result of an accelerating loop, where information exchange begins slowly but then
“snowballs into a cumulative force.” This is in contrast to Latham’s (1988) view of

instructional innovations that represents a four-year cycle of death. Latham’s observation
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Figure 1. Categories of individual innovativeness

(Figure 7-2, Adopter Categorization on the Basis of Innovations (p 262), from Diffusion of Innovations, 4™
Edition by Everett M. Rogers. Copyright © 1995 by Everett M. Rogers. Copyright © 1962, 1971, 1983 by
The Free Press. Reproduced by permission of The Free Press, a Division of Simon & Schuster Adult
Publishing Group. All rights reserved.)



is that most innovations hit their peak of interest at around a year and a one-half. At that
point there is a precipitous drop in enthusiasm, usually coinciding with the arrival of a
new innovation just when the previous one has begun to come down from its high point.

Several models exist that enumerate influences on adoption. Rogers (1983)
theory of perceived attributes used the acronym STORC to describe influencing factors.
STORC stands for (a) Simplicity, (b) Trialability, (c) Observability, (d) Relative
Advantage, (e) Compatibility. Simplicity and conversely complexity looks at how easily
understood the concept is. Trialability speaks to whether the innovation can be
experienced without having to make an irreversible commitment. Observability is the
extent to which the effects of the innovation can be detected. Relative Advantage
measures the value of the innovation against what has been used in the past.
Compatibility looks at whether the innovation is consistent with the value structure of a
system.

To this list Sherry (2000) added “S” for support. By support, Sherry was referring
to whether or not there is enough commitment of time and resources to be sure the
innovation will be successful within a system. This would include administrative and
political support for the innovation in terms of initial resources (whether funds are
available to provide the innovation for those who want it), training resources (to assist
those wanting the innovation to know how to best use the new resource), and
maintenance (commitment to continuing service and support once the initial
implementation is finished). Other researchers have come to similar conclusions.

Stockdill (1992) sees the critical factors as the technology having a proven track
record, relative advantage, compatibility, useability, trialability, and observability.
Wolski (1999) views the influences as simply perceived usefulness and perceived ease of
use.

Wilson (1998) feels that less attention should be spent discussing theories, and
more time should be focused on using these theories to aid in needs assessment, planning,
and implementation of change within organizations. Surry (1997) believes the study of
diffusion theory could result in a “systematic, prescriptive model of adoption and

diffusion.”
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To all of these approaches authors such as Bailey (1998), Dalton (1989), and
Kelty (2002) add the need for staff development activities which focus on activities that
are directly applicable to the instructors’ classroom. They point to the human need being
greater than the technological. Kelty wants the teacher to return to his or her class
“bursting with ideas” on how to implement the skills they were presented. But lack of
staff development is not the only reason diffusions fail.

Reasons Diffusion Fail

In order to plan for success, it is also necessary to investigate possible reasons for
failure of a technology to be implemented. The barriers to the use of technology have
changed somewhat since the publication of the 1988 Office of Technology Assessment’s
(OTA) report. This report (U.S. Congress, 1988) suggested that the barriers included
“lack of equipment, inadequate or inappropriate training, and, for some, anxiety about
new technology.” Leggett and Persichitte (1998) indicated five top obstacles they
identified in their review of 40 years of research. The obstacles, referred to through the
acronym TEARS consisted of a lack of (a) time, (b) expertise, (c) access, (d) resources,
and (e) support.

Rogers (1995) also considers the loci of control over the diffusion-adoption
process. He identified three potential sources of innovation: (a) an individual adopter, (b)
a collection of individuals, or (c) a central authority figure. The individual adopter makes
a decision with a “take it or leave it” approach. The collection of individuals could be a
faculty development group or collective bargaining unit. In that situation there either
needs to be consensus within the group or at least an acceptance that some members of
the group could experiment with a technology. And, finally, the central authority could
be a local administration, pressure from community groups (e.g., PTA) or some state or
federal mandate. Tenner (1996) echoes this point when he questions whether institutions
have the money and the will to deploy technology. He writes, “The question is whether
some combination of employer self-interest, collective bargaining, and legislation can
require using what is already there.” Sherry (2000), however, values the mutual roles of
the individual and the community in the adoption process. Before individuals can value

an innovation they must not fear it.



