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ABSTRACT
FACULTY USE OF INSTRUCTIONAL TECHNOLOGY
IN HIGHER EDUCATION:
PROFILES OF CONTRIBUTING AND DETERRING FACTORS
By

Thomas Hall Spotts

While technology and computers dramatically affect our lives, their growth in
education for instructional use has been less dramatic. At the higher education level,
technology use is frequent in administration and research, but less in instruction. Why do
some faculty members use instructional technology while others do not? Will an
examination of the use of instructional technology in higher education help to explain
why some faculty members use instructional technology more frequently than others do?

In this study I offered a model suggesting instructional technology use by higher
education faculty members depends on: the faculty member’s perception of change in the
learner, the faculty member, the technology, the environment, and the faculty member’s
perceived value of using an instructional technology. Data was collected for this study by
interviewing twenty-one faculty members at a mid-sized Midwestern university. Faculty
members interviewed represented seven high-level users, seven medium-level users, and
seven low-level users of instructional technology. While the interview data and analysis
was qualitative in nature, I used quantitative methods such as frequency counting in the
analysis to sort the data and identify patterns or differences.

This study found that a variety of factors are involved in a faculty member's

decision to use or not use instructional technologies. Changes in content factors were not



as important as attitude and perceived value in influencing the use of instructional
technologies. To encourage the use of _instructional technologies in higher education,
technologies must be convenient and beneficial to the faculty meq}pgg They must
provide a benefit to the facultﬁy‘r memberthat they have identified as important to them.

The instructional technology must help the faculty member do a better job of what they

define as ;r;p:rtant

Time was an issue important to all levels of users of instructional technology.
Most faculty members at all levels of use commented on needing more time to do things
they thought important, whether it be to learn software, communicate with students, or
prepare for teaching. Benefit to using instructional technologies appeared as an important
contrasting point between the levels of use. Frequent users of instructional technology
were doing so because they saw a personal benefit to use, while low-levels users were
less willing to use a technology unless it was shown to be better than what they were
currently doing. Support was frequently discussed including training support, technical
support, and material support. High-level users were frequently more positive overall,
about the support in their situations and other issues, than the low-level users.

The model I used did not adeqﬁately explain instructional technology use or
represent what seemed to be important to higher education faculty. A new model should
de-emphasize the content factors (learner, faculty, technology, and environment) and
focus more on the attitude of the user and the benefit they perceive in using instructional

technology.
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CHAPTERI1

INTRODUCTION

Digital computers have been on college campuses now for three decades or more.
With their arrival came the expectation that new instructional technologies would
revolutionize teaching and learning in American higher education (Gilbert, 1994,
Geoghegan, 1994b). The picture envisioned was one where the individual needs and
abilities of the students would regulate the pace of the learning. The faculty members
would be mentors rather than lecturers, students would learn by exploration and
discovery, and access to education would be unlimited (Geoghegan, 1994b). Contrary to
predictions and isolated examples of individual success with instructional technology in
the classroom, technology is not being regularly integrated into instruction (Geoghegan,
1994b; Green, 1994; OTA, 1995). Why do some faculty members use instructional
technology while others do not? The use of instructional technologies in higher education
needs further examination.

A trend toward technology in education is evident in the elementary and
secondary schools. From 1985 to 1995, schools spent about $500 million on new
computers. In 1992, high schools typically had fifty-four computers and elementary and
middle schools had about twenty-five (OTA, 1995). Projections at the time said the
number of computers used for K-12 instruction in public and private schools would total

4.95 million for spring 1994 and by spring of 1995 that number would be 5.8 million



instructional computers (OTA, 1995). This shows public education systems place great
importance on newer technologies in education.

This trend is evident in higher education also, as shown by the increased
investments. Fueled by the great promise of computers and new technologies, higher
education made a large investment in electronics technology. In 1994 it was estimated
that the total outlay for computer-related goods and services in higher education was
almost $70 billion over the preceding 15 years (Geoghegan, 1994b). Of that amount, $20
billion was estimated to have gone to the support of teaching and learning: for hardware,
software and wiring to support PC-based teaching laboratories and student “clusters,” for
classroom and residence hall networking, for individual and institutional purchases of
computers used in teaching and leaming (Geoghegan, 1994b). Besides this, many
universities are investing in equipment to do distance learning courses with interactive
video and on-line courses so that they can tap into a new market of students outside their
normal share. The predictions at the time were that American colleges and universities
would spend $6 billion on information technologies alone, with $1.75 billion going to

support the instructional mission (Geoghegan, 1994b).

Classroom Technology Use

The first teacher ever, that priest in preliterate
Mesopotamia who sat down outside the temple with
the kids and began to draw figures with a twig in
the sand, would be perfectly at home in most

classrooms in the world today. Of course, there is



the blackboard, but otherwise there has been little
change in tools and none in respect to methods. The
one new teaching tool in the intervening 8,000 years
has been the printed book. And that few teachers
really know how to use-or else they would not

continue to lecture on what is already in the book.

This is the picture that Peter Drucker painted in 1969 (Drucker, 1969, p. 347). If
we are to believe what others say, this is an accurate reflection of most college
classrooms today, more than 25 years later. Despite the available new technologies and
their potential influence on teaching and learning in higher education, technology's actual
effect in the classrooms of higher education is difficult to characterize as especially
~ widespread or significant at this time. Even the colleges of education (COEs) that prepare
teachers are slow to focus attention to this area in the curriculums. In mést COEs,
technology is not a major part of the teacher's prepar#tion experience. Most of the
instruction is about technology as opposed to teaching with technology across the
curriculum. College professors who prepare teachers for the teaching profession do not
use the technologies themselves in their teaching. They provide little example and serve
as poor models for prospective teachers (OTA, 1995).

Some exceptional faculty members use new instructional technologies regularly,
but many do not. Most articles about technology use in higher education appear to be
based on anecdotal evidence about outstanding professors using the latest innovations in

dramatic and highly effective ways. These articles appear regularly in such publications



as The Chronicle of Higher Education (Jacobson, 1993; Watkins, 1944), Syllabus
(Technology Across Campus, 1994), and T.H.E. Journal (1994), featuring examples of
instructional technology use.

While these efforts are praiseworthy and exemplify exciting potential, this may be

the exception rather than the norm. The research literature suggests little use of

instructional technologies in higher education. Data from the 1993 USC Survey of
Desktop Computing in Higher Education suggested that while demand for technology
resources was strong, campuses did not expand their investments to create the materials

(Green, 1994). In a survey of faculty members at a mid-sized Midwestern university, few

of the university faculty members actively used ir;structional technologies in their
teach}xig. Fewef than 40% of the faculty surveyed had good to expert knowledge of or
experiéné:e wnth newer instructional technologies and less than 20% suggested they used
them weekly (Spotts & Bowman, 1995a). In a report published by IBM Academic
consulting, Geoghegan suggests only a small portion (less than 5%) of courses taught at
the time of the report use information téchnology (Géééheéan, 1994). Albright and Graf
suggest“e“d'ﬂtﬁat while faculty members are becoming more comfortablef@th using
microcomputers, instructiorrn‘zrxvl use of ;:émputcm remains minimal (Albright & Graf,
1992).

During the past 90-plus years we have seen little change in the basic acts of
classroom teaching, in spite of attempts to introduce technology into our education
system (Snider, 1992). The leading technology in higher education is still that of a
teacher delivering a lecture to a large group of students, a technology introduced to

education as an efficient process of educating large numbers. However, technology is an



integral part of daily life where we are constantly confronted with computers, fax
machines, price scanners, and cable television. This includes an explosion of on-line
courses being offered by a variety of institutions targeting a new market of potential
students. Though common in daily life, higher education classrooms do not appear to
reflect these phenomena. University classrooms should lead the field for others to follow,
yet they lag behind.

With the tremendous growth of computers in our society, instructional

technologies are réceiving a good deal of attention. They can enhance, improve, and alter

the current way we teach in higher education. Computers, videos, audio tapes,
information technologies, and multimedia can provide drill and practice, simulate actual
working or emergency conditions in the classroom, enhance presentations, bring the
reality of the actual time and location into the classroom, and provide individualized self-
paced instruction among other things. IWhnologies can enhance
ptesengaﬁnfsﬁyvi@pgt changing the content or structure o_f—‘ th‘e current courses, oOr may
promote change within the course structure and content based on new conceptualizations
of the underlying disciplines (OTA, 1988). Using technology can transform instruction
from a standard scenario of instructor delivery of information to passive students into one
of motivated students working with the instructor to develop knowledge on their own
(Solomon, 1992).

Instructional technologies can also be used by faculty to do tlfjt jobs better,
faster, and more effectively. With the demand for greater accountability rising and the

trend toward increasing class sizes, testing and record keeping are likely to increase also.

Computers with the right software offer the instructor a way to ease some aspects of



classroom management. Programs such as spreadsheets, databases, and desktop
publishing may make record keeping and material preparation easier (OTA, 1988, 1995).
Specialty software, such as grading programs or management databases, can help
instructors track student progress and adjust lessons better to meet student needs (OTA,
1995). Besides easing the above management functions, integrating computers into the
classroom may make the instructor’s job less demanding. Students engrossed in
computers may create fewer discipline and absenteeism problems (OTA, 1988). When
instructors realize the benefits for their teaching, administrative tasks, and professional

growth, they may see the wisdom in using the newer instructional technologies. Those

*instructors that do not see beneﬁts are less hkely to ‘enthusiastically adopt new

ctoclogies o vachig OTa, 1995~

To most instructors, improved student learning is an important criterion for
instructional technology use (OTA, 1995; Spotts & Bowman, 1993b). Many who use
instructional technology see that it can help them motivate student learning and address
different student learning styles. It can also expose students to a broader field of experts,
a wider variety of information, and a brand new array of teaching techniques.

Other possible applications involve new advances in interactive programs in
multimedia. These can allow simulation of actual conditions in the classroom without
involving the risk or the expense of many learning situations, like for emergency
procedures or large, expensive equipment operation. The ability of instructors to use such

programs makes it possible to provide near actual practice conditions for students without

the concerns about student injury or equipment damage.



With the growth of information technologies, instructors can select and use
unique combinations or teaching materials from a wider variety of options. This
capability allows faculty to design a more tailored course without relying on only text or
limited sources of information. Greater availability of information also provides the most
up-to-date resources and gives the students a greater source of supplementary
information. Instructors may encourage students to use communications technologies to
contact scientists, industry leaders, or various experts in particular fields for additional
information or help. Leading professors in a discipline from universities nationwide may
give "guest lectures" to classes via a communications network, to complement and
support regular instruction (OTA, 1995).

Instructors clearly would benefit from instructional technology. While classrooms
of today generally resemble those of the last 50 years, instructional technologies used
properly may enhance learning and ease the organizational/ management aspects of
instruction, benefiting both the students and the teachers. It seems most would not
hesitate to use technology because the application and use appears a beneficial situation

for all involved.

The Problem

Despite the greater availability of technology at reasonable prices, a growing
familiarity with technology by faculty, and what seems large investments in technology
for student and-faculty use by the colleges-and-universities (Geoghegan, 1994b),
instructional technology is not being used in the classrooms of higher education at the

level early expectations would have us believe. This situation is not isolated to a limited



number of universities. While the trade publications report on exceptional faculty doing
exciting things in teaching with new instructional technologies, the research literature
reveals little use of new instructional technology in the classrooms of higher education
(Albright & Graf, 1992; Doloughry, 1994; Geoghegan, 1994; Green, 1994; Spotts &
Bowman, 1993b). With technology use common in our daily lives and the benefits of
instructional technology use apparent, it seems that university classrooms should be the
showplaces of instructional technology use. Why\haie~ few faculty members not
attempted to integrate techno@gy very deeply into the WSS?

o '-I'o“z;tt;a;t fut;;e students, mﬁversi&es need to lead not only in research, but in the
classroom and teaching also. Because newer technologies have the potential to be a
powerful tool for helping educators in many aspects of their job, including enhancing
instruction and easing administrative tasks, universities may want to encourage the use of
instructional technologies. To develop strategies and policies that encourage the faculty
to use newer instructional technologies, administrators need to understand what motivates

the faculty decision to use or not use innovative new instructional technologies.

7;{ Barriers cited for infrequent or non use of newer instructional technologies

include the following: fear of technology, too little time to learn the new technologies,
cost, limited technical and administrative support, no available equipment, the rapid pace
of change, and the complexity of technology based instructional systems (Albright &
Graf, 1990; OTA, 1995; Spotts & Bowman, 1993b). Besides these barriers, using newer
instructional technologies represent the unfamiliar compared with traditional educational

methods (chalkboards, lectures, and textbooks) and requires change. As such, faculty

members, based on their resistance to changing what they are doing, frequently reject



innovations like this. This resistance to change further slows the introduction of
computers and technology into the classrooms of higher education (Ely, 1989; Snider,

1992).

A Model for Decision

This study explores the influence of five variables on the decision to use
instructional technology. The variables are the learner, the faculty member, the
technology, the environment, and perceived value. The model, Uc=f (LcFcTcEcV), is
proposed in this study to explain a faculty member’s decision on using instructional
technologies.

The students can influence the effectiveness and value of the technology in a
particular situation. A faculty member's experience, attitude, and style (how they do
things) might also influence the use of technology. Ease of using the technology
influences how it is perceived by the faculty members and will influence the likelihood of
use in instruction. Environmental factors, such as equipment availability, facilities, and
support influences the effort that must be expended to use a technology, and so influences
its use. Finally, if no benefit is derived from using the technology, faculty members will
be less inclined to change how they currently do things. These issues may influence how
readily a faculty member might adapt to new technology. This study examines what
faculty members have to say about these factors.

Evans (1982) points to four major components influencing the process by which
individuals become aware of, evaluate, and finally accept or reject innovations. These

include the innovation itself; the process by which it is introduced, promoted, and



adopted; the characteristics of the individuals or groups in the social system; and the
nature of the social system itself. Rogers’ research emphasizes four elements in the
diffusion process: channels of communication, characteristics of the innovation, phases in
the process, and influence of the social system (Rogers, 1995). These components or
elements suggested by innovation diffusion research imply important areas in deciding to
use newer technologies in teaching. They encompass the technology, the environment,
and the individuals involved in the social system. The innovations are the newer
technologies that faculty members consider. The characteristics of the groups and
individuals in the system are the learners and the faculty members using the technologies.
The social system itself would be the university community and immediate working
conditions.

The areas of the learner, faculty, technology, and environment are also indicated
in survey research. During 1993 and again in 1995, I conducted a survey of the faculty at
a Midwestern university, collecting information about the use of instructional technology
in higher education. The most frequently cited factors encouraging or inhibiting
technology uses were related to the areas of learner, faculty member, technology, and
environment (Spotts & Bowman, 1993a, 1995a). This suggested that these areas might be
influential in a faculty member’s decision to use instructional technologies.

In open-ended questions of the survey was the "show me that it is better than what
I am currently doing" attitude was frequently expressed by faculty members. Responses
to some questions implied that instructors needed proof of benefits or advantages to using

a new technology. Cuban, in his book Teachers and Machines, suggests a similar notion.

He implies that teachers use methods that make efficient and convenient use of their time

10



(Cuban, 1986). Teachers will use technologies if it meets their test of efficiency. It
seemed logical then, that value or benefit might also be influential in deciding to use an

instructional technology.

Scope and Limitations of the Present Study

Qualitative research is most often associated with the disciplines of anthropology
and sociology. It is used interchangeably with naturalistic, ethnographic, subjective, or
postpositivistic research (Borg & Gall, 1989). I use qualitative research much as
described by Gay (1996). It refers to a collection of narrative data on many variables to
gain insights about why some people feel or think the way they do, what they believe,
and what meanings they attach to context. The intent was to select a limited sample and
gain more in-depth understanding.

Qualitative research permits a deeper understanding of why behavior or action
may occur, but it does not permit making inferences of broad applicability from limited
cases. That requires the collection of information from a larger, more representative
sample. In this study, the data was collected from faculty members at a single
Midwestern university during a specific time. This means that the circumstances and
general atmosphere of the university influenced information collected then and the
perceptions of these factors by those interviewed. Factors unique to this university and
time make this study atypical and caution is warranted when making any generalizations,
no matter how limited.

Since the purpose of this study was to find out why decisions are made, a

qualitative approach was used. Qualitative data does permit a description of the faculty

11



member's perceptions on factors and how they influence decisions about instructional

technologies.

Contributions of the Study

The purpose of this study is to provide information to administrators, educators,
and instructional designers who wish to promote newer instructional technologies to
faculty VW __tp_gm. This study examines factors that may influence
instructional technology use and describes the perspectives of different level users on
these factors.

The contributions of this study are in three areas. First, it offers detailed
information that complements a 1995 Faculty Development Survey on instructional
technology use by faculty at a mid-sized Midwestern university. The survey provided a
variety of information on faculty knowledge/experience, frequency of use, bamers to use,
incentives for use, and demographics of the respondents. The survey could not offer
informagg; about why some faculty use instructional technologies and others do not.
This study examines factors influencing faculty members' decisions that may help answer
that question. This information may help institutions strategically direct resources to
needed areas. Without knowledge about why faculty members decide as they do,
institutions act on the assumption that all faculty members should use technology because
it benefits them. Equipment and software could be introduced where not needed

(situations where faculty members probably cannot use it) or wanted and training could

be provided that is not useful because it does not address the problems. If institutions do

12



not begin to understand why some faculty members do not use instructional technologies,
resources may be directed in the wrong area or at the wrong problem.

Second, information generated from this study may help individual faculty
members decide the use of new technologies in their teaching. Knowing the motivation
and barriers perceived by other faculty members can enable individuals to evaluate
rationally what benefits are available and take advantage of incentives offered by
universities to encourage use.

Thirdly, this study provides a baseline of knowledge that should help institutions
and faculty development offices to design suitable programs that help reluctant faculty
members overcome initial barriers to instructional technology use. Instructional designers
can use the information to develop a better understanding of the participants in potential
training programs and direct specific units to focus on problems. Better designed training
programs, perceived by faculty members as beneficial, will further encourage them to

apply the lessons learned, again encouraging expanded use of instructional technology.
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CHAPTERII

BACKGROUND

Technology Definition

To examine the use of technology in hlgher educatlon the term technology must

be defined in relatlon to education and instruction. Dictionaries define the term as the

e o - —T T T

application of science concepts and knowledge to problem solving, which may include
many things, from processes to software and hardware. Educanonal technology,

———

defined by the Association for Educational Communications and Technology (AECT) in
Educatlonal Technology: Definition and Glossary of Terms (1977), is "a complex,
integrated process involving people, procedures, ideas, devices, and organization for
analyzing problems and devising and implementing, evaluating, and managing solutions
to those problems involved in all aspects of human learning."

Instructional technology is related to and considered a subset of educational
technology by some (Thompson et. al., 1992). Thompson (1992) draws upon the AECT
definitions to define instructional technology as educational technology with the proviso
that instructional technology refers to situations where "learning is purposive and
controlled” (1992 p. 2). Thompson (1992) adds that because instructional technology is a
narrower, more specific term, media professionals typically prefer it.

The use of "media professionals” above implies that only instruments of media

are included in the definition of instructional technology. This study requires a clearer

14



definition. "Instructional technology" will refer to the use of products to achieve an
instructional objective and be used interchangeably with educational technology. Like
Armsey and Dahl (1973) I perceive instructional technology as "made up of 'the things of
learning,' the devices and materials used during learning and teaching."

In this study, I often speak of instructional technologies as synonymous with

innovation. The technologies considered are typically current computer-related or

electronic. Though not entirely new, they are perceived as innovative by faculty
members. This is compared with traditional technologies of instruction such as
chalkboards, overhead projection units, and textbooks. It will include medium of
technology such as video, CD-ROM, computers, multimedia, or the implements and
media of communication (Gentry, 1987). As used in education, these are usually
categorized into print technologies, telecommunications, film and video technologies, and
computer technologies (Anandam & Kelly, 1981). Authoring software, presentation
software, word processing software, spreadsheet software, and similar types of software

will be included also.

Typical Recommendations Regarding Instructional Technology Use

Decisions to use instructional technology, whether for instructional delivery or
organizing and planning lessons, should be an integral part of the design of instruction or
the planning phases of teaching. One of the most challenging decisions facing the
instructional designer or teacher is what medium to use. Technologies and materials must
be examined; considering factors like specific objectives of the lessons and the needs of

the learners (Heinich 1993). From a systematic instructional design perspective, the

15



decision is dependent on knowledge of what is being taught, how it is taught, knowledge
of the learners, the learning situation, and many related factors. Unfortunately, the
decision is often taken lightly, done either before or early in the design process, without
consideration of all the factors involved (Dick, Carey 1985). For example, rationale for a
media selection decision may be "we have a video, let's show it" or "we are getting some
computers, let's use them in this class" instead of careful planning and consideration of
the factors involved.

Instructional design literature provides some recommendations and guidelines for
use of instructional media and incorporating it into classroom instruction. The literature
also emphasizes planning and addressing factors in the learning process that are directly
affected by using instructional technologies. Though it does not necessarily address
theoretical explanations of instructional technology use, the literature offers many
taxonomic classifications, conceptual frameworks, and theoretical systems that offer
some insight to faculty members deciding to use instructional technology. Some
examples follow.

Edgar Dale’s "Cone of Experience," published in 1946, is an example of a model
for media selection. It presents a schema for classification of media with accompanying
taxonomic information. In this model, the cone classified media on a concrete-to-abstract
succession, ranging from direct purposeful experiences to symbolic experiences (Seels,
1997). The learner moves from participant in the actual experience, to an observer, to
observing symbols representing the event. Dale suggests the learner could use concrete
experiences to make abstract instructional activities more useful. He proposed the "Cone

of Experience" as a practical guide for identifying the characteristics of instructional

16



media/methods and a guide to apply these to the instructional process (Heinich et al,
1993). He encouraged relating reality to abstract thinking at different points during the
learning process (Seels, 1997), and his model as a guide to selecting the proper media to
accomplish this.

Reigeluth's Elaboration Theory proposes a theory for sequencing instructional
design on the macro level (Reigeluth & Stein, 1983). It suggests an overview of
instruction including an epitome of what is to be taught. The simple-to-complex
sequencing suggested in this theory helps make sure that the learner is aware of the
context and importance of the variety of ideas being taught (Reigeluth & Stein, 1983).
The instructor offers the overview, and then each subsequent lesson gives a more detailed
presentation that elaborates the earlier one. Each lesson builds on the information
previously presented, giving a more detailed view or elaboration. This theory emphasizes
the importance of planning the sequence of lessons and systematically presenting the
material. One important step includes content analysis or task description. By carefully
considering the content to be presented in the lessons, the teacher is encouraged to
consider the best techniques for presenting the lessons. This consideration should include
decisions on the use of instructional technologies that would aid organizing and
presenting content at the different levels of elaboration. The specific lessons and their
objectives must be designed to meet the needs of the learners, and should be a
consideration in decision on instructional technology use. This theory encourages
planning that enables this.

Merrill's Component Display Theory offers a set of prescriptive relationships to

use to guide the user in the design and development of learning activities (Merrill, 1983).
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This theory defines categories of objectives based on performance level and content type.
It also defines primary and secondary presentation forms that will effectively promote the
acquisition of the objective (Merrill, 1983). The Component Display Theory focuses on
the micro level instructional strategies and can be used with any delivery system. These
micro-level strategies may include consideration of available technologies by which to
aid this process. Again, in consideration of presentation, no matter the delivery,
instructional technologies may aid the acquisition of the outcomes and is something to
include in the planning. The Component Display Theory offers a basis to decide
instructional strategies (Seels, 1997).

Keller's motivational-design model addresses the motivational aspects of the
student that the instructional designer or teacher must consider in planning instruction.
The four factors in this model are interest (attention), relevance, confidence, and
satisfaction. These are conditions the instructor should address to make instruction that is
interesting, meaningful, and appropriately challenging (Keller, 1983). The model
integrates motivational strategies with the instructional design process. It helps the
teacher focus on improving student motivation through improved instructional design. In
one component of the model, building relevance, a technique suggested is to vary
instructional strategies during prolonged periods of instruction (Keller, 1983). Some
strategies suggested, grouped activities and cooperative activities, can be aided and
enhanced with newer instructional technologies (computers, GroupWare software,
network servers).

Instructional design theorists Gagne, Briggs, and Wager (1992) suggest the

learning situation, the media, the task characteristics, and learner characteristics are
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categories of factors to consider in media selection. The environment, including budget,
resources, and attitudes toward media are additional determining factors since they may
limit certain media choices. According to Gagne (1992), media selection should be a
rational matter based on theory and research concerning learning effectiveness.

This literature assumes that, if faculty members and teachers have these options,
they will use instructional technology. It assumes that if it is available and appropriate,
faculty members or teachers will use it. Yet do they? Are people going to use the
recommendations or guidelines to integrate instructional technology into their teaching?
What if faculty members or teachers think their time can be better spent? Are the faculty
members or teachers convinced the technology is effective and efficient? The literature
does not ask why some people do or do not use instructional technology. Though
guidelines and recommendations may be available, if the guidelines do not take into
consideration the immediate situation or make sense, then these guidelines are not going

to be used.

Recognition of Additional Factors

Decisions on use of technology in the classroom or selection of media, rather than
being well thought out, are often quick decisions (Dick & Carey, 1985). Are these
decisions often based on a reason such as using a video because it is available, not
because it does a better job of presenting the material than a lecture? The models or
theories cited above do not directly deal with the motivation or the positive and negative
factors that influence the decision to use instructional technologies. These models focus

the instructor on components of instruction that may be aided by instructional technology
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or included in decisions on technologies to use. The models suggest appropriate use of
media or how to decide what media to use when, but do not examine why some people
use instructional technologies and others do not.

Despite the many additional duties, delivery of instruction is still the primary duty
of a higher education instructor. Since many newer instructional technologies encompass
the delivery of instructional material, instructional technology use becomes almost
synonymous with media selection. While most faculty members mean well, I question
whether many consider instructional design models and the recommended factors
selecting instructional technology to use in their teaching. The use of instructional
technology appears dictated more by environmental factors, the situation, emotional
factors, and personal biases that determine the value or personal benefit of the particular
technology.

Consider individual faculty members, their teaching style and beliefs. Modeling
teaching after how one was taught appears common for university faculty members. This
constancy in teaching is due in part to classroom/school structure and the culture of
teaching, including social individual beliefs of the teachers (Cuban, 1986). An instructor
(or a faculty member) is expected to manage a group of 25 or more students for about an
hour. In this time they are to teach a prescribed amount of content, capture the student
interest, match level of instruction to the differences among the students, and show some
evidence that the student has learned (Cuban, 1986). For example, an introductory class
in any discipline may have 25 students enrolled with knowledge and skills varying from
elementary to advanced. In the brief class time, the instructor is expected to gain the

attention, interest, and motivate all the students to learn a prescribed amount with
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instruction matching all levels. The result of this arrangement of classes is that teachers
have allocated their time and efforts to deal with the demands of the situation. They have
modeled their practices to provide simple solutions and ways to cope with the moderate
to large number of students, confined to a space for a given unit of time (Cuban, 1986).
At the university level, as in public schools, it appears that chalkboards, text books,
overhead projectors, and a lecture format offering limited discussion is an orderly frame
work for group instruction that makes efficient use of the instructor’s time. Instructors
model their teaching style to suit the situation, using technologies that have been used in
past situations.

What if the learner changes? Most university students fall into the 18-21 year old
full-time student category. However, the U.S. Bureau of Census reports that the
percentage of students 25 years and older attending college is increasing (U.S. Bureau of
Census, 1993). A significant percentage of these students are part-timers with other
responsibilities. Sources report that 45% of college enrollments consist of part-time
students (Jacobson, 1994). If the profiles of the students change, flexible technology
alternatives such as E-mail, networks, and dedicated servers might help meet the
student’s and instructor’s needs.

The comfort levels of newer technologies -- or ease of use - may influence a
faculty member’s perception or attitude toward the instructional technology. A faculty
member may be reluctant to use technologies that they are not comfortable with,
especially in a classroom situation. Video, including direct broadcast, cable, satellite, and
taped programming, is the most common technology used for instruction in schools

(OTA, 1995). This is due in part, to other factors, from increased educational cable
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options to the widespread availability and familiarity with videocassette recorders. Since
videocassette recorders are common in many households, teachers are more familiar with
this technology and do not hesitate to use it in the classroom.

The time and effort necessary to learn to use a new technology may be an
important factor in use also. If a good deal of time is required to learn to use a
technology, a trade off must be made. Is the time better spent on other things? Is the
advantage of using the new instructional technology enough to justify the time spent to
learn it? It seems that if effort is required, faculty members are less inclined to use newer
instructional technologies. Sbmetimes, this resistance by faculty members to expending
additional effort is even greater than monetary incentives (Evans, 1982, pg. 101).

Convenience is frequently affected by availability of equipment and support. If
the software to create material is readily available but the facilities to present the material
are limited, use of this technology may potentially be limited. Is the additional effort
arranging equipment for use worth it? If a faculty member does not have adequate
equipment to try or use new instructional technologies, will they try to get support from
outside sources if it requires additional effort and they are satisfied with their current
methods?

Faculty members and teachers alike appear to use what is convenient and
beneficial to them and question the value of alternatives. They want to know if using an
instructional technology is better than what they are currently doing. Do the new
instructional technologies provide benefit or value to the user? If not, are they likely to
consider it? Faculty members at a university need to perceive a new instructional

technology as essentially superior (their basis may be factors such as timesaving or ease
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of use for example) to an existing technique or instructional method for it to be used
frequently or regularly (Evans, 1982).

What is really going on when a faculty member decides about using instructional
technology? Is the decision well thought out and a part of the planning and design of
instruction using the guidelines as literature recommends or are decisions influenced by

other factors? I thought that this deserved further consideration and should be examined.

Faculty Use of Instructional Technologies

My interest in faculty use of instructional technologies started during the Fall
semester of 1992 when I worked as a faculty associate with the University Office of
Faculty Development at a mid-sized Midwestern university. During that semester, Winter
1993, I helped conduct a survey of the faculty. The focus was to assess faculty familiarity
with and use of instructional technologies. The survey also asked about a variety of
factors that might be perceived as incentives to use these technologies.

The results suggested few faculty members had good knowledge of and
experience with newer instructional technologies. It also suggested that few faculty
members were using them and suggested many factors perceived as incentives or barriers
to instructional technology use. This survey provided descriptive data and facts about the
population with respect to some variables encouraging and inhibiting the use of
technologies. The information though, does not explain why some respond as they do or
what is going on when deciding to use or not use technologies. This study stimulated my
interest in finding out more about why some faculty use technologies in their teaching

and others do not.
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The survey was repeated in 1995 as a follow-up to find out more information and
for comparing to the first survey. With the new survey I included a request for permission
to conduct a follow-up interview. I wanted to use an interview to seek more detailed
information about faculty instructional technc;logy use and why faculty members do or do
not use instructional technology. A discussion of the survey studies is available in
Appendix L.

§&he factors apparently encourage or discourage faculty from using new
instructional technologies in teaching, but do not affect others. In the 1993 and the 1995
surveys, respondents were asked to rate the importance of factors influencing use,
incentives encouraging use, and in the 1995 survey, barriers preventing use. These
questions, as part of the survey designed by the researchers, were submitted for review to
a panel of advisors. The panel consisted of the director of university computing services,
an instructional consultant for computing services, and the director of university media
services. In both the 1993 and 1995 surveys, respondents to the survey rated as most
important factors primarily related to the areas of the learner, the faculty member, the
technology, and the environment. Since the respondents cited these factors as most
important, these areas might be influential in the faculty member’s decision to use or not
to use instructional technology.

The surveys also included some open-ended questions that allowed faculty
members to expand on certain areas. The response to these questions showed some
frustration among members of the faculty concerning using newer technologies.
Frequently, the idea was expressed that newer instructional technologies must be better

than what the faculty members are currently doing. They appeared to want to see proof
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that it would be of value or benefit to them. The responses suggested that perceived value
might be more important than physical barriers.

In reviewing the data and open-ended responses from the survey analysis, I
compared the information and some statements with thoughts I have or statements I find
myself making. I pondered why more faculty members did not use newer instructional
technologies while not even evaluating my own situation. I looked at my immediate
colleagues and myself at the time and realized no one was doing anything remotely
connected with the newer technologies available. What was my reason for not using more
instructional technology?

I word processed notes, assembled packets for my different classes that contained
outlines, handouts, and overheads for the students, but did little else. I used chalkboards,
overheads, some slides, and occasionally a video. I used the slides and videos more often
than not because they were available, rather than because my instruction was designed
specifically to use this media as the most effective option. What things kept me from
doing more?

Though guidelines are available in the literature for media selection, these do not
always consider factors important to the instructors. In the 1993 and 1995 surveys of a
mid-sized university faculty, the learner, faculty mem_ber, technology, environment, and
perceived value were important factors to the respondents. Other literature mentions the
importance of perceived value or benefit to the teacher considering instructional
technology. I do not think these kinds of influences have not been given sufficient

attention. The literature reviewed recommends guidelines to follow and suggests what
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teachers should be doing, but does not appear to consider the above factors that are a part

of the daily reality of teaching.
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CHAPTER 111

A MODEL

Introduction

In examining readings in literature, the results from the instructional technology
surveys, and my own teaching situation, I realized the decisions were not necessarily
made as the literature suggests they should be. The guidelines and recommendations of
instructional design literature, while they might be helpful, did not necessarily deal with
all the issues involved in making a decision to use instructional technology. The literature
does not provide an adequate explanation for why, given equal opportunity to use
technology, some faculty members adopted newer instructional technologies while others
did not. Survey information obtained from the 1993 and 1995 Faculty Development
Surveys, while helpful in understanding who is using instructional technology and what
some inhibiting factors are, does not suggest why some faculty use instructional
technologies while others do not.

Deciding to use instructional technology should consider many factors including
the learners, the content, materials, where instruction is to be delivered, support, and
availability. The decision should be part of the instructional plan from the beginning.
Unfortunately, many faculty members do not consider instructional technologies while

planning instruction, but often decide shortly before teaching or as they go. Immediate
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concerns and perceptions as to the value or advantage of using the technology most likely
influence these decisions.

As for my teaching situation, I did not use technologies that were inconvenient to
use or did not offer an immediate recognizable advantage. If the effort required using a
technology did not yield an equivalent benefit (as judged by me), time might be better
spent on other tasks. The surveys I conducted with Faculty Development Services at the
university showed other faculty members expressed similar and other rationale for using
or not using instructional technology. Faculty members make their decisions based on
issues other than those suggested by instructional design literature.

Several social psychological theories lend support to my model components and
are relevant. Diffusion research identifies elements important to adoption of innovations.
Social-cognitive theory emphasizes the importance of the interaction of cognitive,
behavioral, and environmental factors on behavior. Expectancy-value theory suggests
that perception of value and likelihood of success influences actions. I will elaborate on

these theories below.

Diffusion of Innovation

According to Rogers (1995, pp. 10), diffusion is the process by which an
innovation is communicated through certain channels over time among members of a
social system. It is a special type of communication where the information is about a new
idea. The four main elements identified in diffusion research are the innovation,

communication channels, time, and the social system.
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The innovation. An innovation is typically described as an idea, practice, or
object perceived as new by those considering adoption (Rogers, 1995). As for newness,
the innovation does not necessarily have to involve new knowledge or equipment, but
may be thought of as an individual's perception of the innovation or their decision to
adopt.

Many of these instructional technologies require not only a computer, but also
software. As an example, I suggest presentation technology that is currently very popular.
A computer with necessary memory, speed, and additional peripherals, is needed to use
the presentation software to its fullest extent. Presentation software alone does enable a
faculty member to use this instructional technology. The computer necessary to use the
software and develop the presentation also requires a LCD panel or computer projection
unit to take full advantage of this technology.

Characteristics of innovations as perceived by individuals help explain adoption.
These characteristics include the following:

The relative advantage of the innovation. This is the degree to which the
innovation is perceived as better than what it replaces. This can be
measured in economic terms, social terms, convenience or just satisfaction
(Rogers, 1995). The actual advantage of the innovation is not as important
as the perceived advantage. If a faculty member does not perceive a new
technology as improving student leaning or saving the faculty member
work for example, it is less likely to be adopted. This benefit or advantage
then influences the faculty member's perceived value of the technology,

improving the likelihood that it will be considered.
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The compatibility of the innovation. This is whether it is consistent with
values, needs, and experiences of those evaluating it (Rogers, 1995). As
for instructional technology use, this should include the faculty member's
existing materials and work. If the technology is not adaptable to the

faculty member's existing material it is less likely to be welcomed.

Complexity. This refers to how hard it is to understand the technology or
to use it (Rogers, 1995). If an innovation is readily understood and easy to
use, it is more likely to be adopted by the social system. If a computer
technology is difficult to use, a faculty member is more likely to use their
time on other tasks instead of trying to figure out the technology and learn

how to use new software.

Trialibilty. This refers to the degree to which an innovation may be tried
experimentally. An innovation that can be experimented with on the
installment plan is generally adopted more quickly than those not (Rogers,
1995). If a faculty member can try a new instructional technology on a
limited basis, They may find it has some benefit and be inclined to decide
to use it. Without some partial experimentation first, most faculty
members will not try new technology. In this sense it is a benefit of those
éncouraging use to make it easy for faculty members to try new

technology out by providing accessibility.
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Observability. This means how visible innovations are to others. If an
individual sees the benefits, they are more likely to adopt (Rogers, 1995).
This is similar to the importance of modeling to learning suggested in the
social cognitive leaning theory. If a faculty member works with colleagues
that use newer technologies in their teaching regularly, they can more
readily evaluate the advantage of use without going through the trial and
error of trying it themselves initially. By observing other’s successful use,
they may be inclined to decide to use it in their instruction. This may be
considered an environment factor, as the colleagues worked with are part

of the environment.

Communication channels. Diffusion theory defines communication as the process
by which participants share information concerning a new idea with each other in
reaching an understanding (Rogers, 1995). This can encompass a variety of means of
transferring information, including mass media and interpersonal. Most people rely on
subjective evaluation rather than research studies when examining innovations. As such,
the information is more likely conveyed to the individual from other individuals who
have adopted the innovation rather than by reviewing scientific studies (Rogers, 1995). In
faculty decisions on instructional technologies, I think many evaluate other’s use of it
when deciding, but also want scientific studies that document any advantages over
traditional methods. Faculty members often want to see some proven advantage over
their current practice or methods when considering new instructional technologies. This,

based on survey response, appears to be the nature of the university social system.
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Time. In diffusion research, time is involved in 1) the diffusion process, from
first knowledge to adoption or rejection, 2) the rate of individual’s adoption of the
innovation compared with others in the system, and 3) the system rate of adoption of the
innovation over a given period. While time is a factor in the components, the rate of

adoption of technology is not within the scope of this study.

Social system. A social system in diffusion theory is a set of interrelated units
engaged in joint problem- solving to accomplish a common goal (Rogers, 1995). This can
be a set of individuals, groups, or organizations. The system defines the boundaries
within which the diffusion occurs. The structure of the system, interpersonal links within
the system, and the norms can be influential on the adoption decision.

In higher education, the university serves as the social system. Faculty,
administrators, staff, students, and all the expectations of our culture in university
systems, may potentially influence a faculty member’s instructional technologies
decision.

The factors from diffusion research discussed above do not directly parallel the
component areas in the proposed model and they were suggestive in my consideration of

factors that influence decisions to use instructional technology.

Social Cognitive Learning Theo
Social cognitive learning theory suggests behavior, internal personal factors, and
external environment are all interlocking determinants of each other. The decision to use

technology in instruction is influenced by personal internal factors and external
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environmental factors. It also emphasizes the importance of observation and behavioral
modeling in learning about or considering a new behavior. It provides support for the
components in deciding to use instructional technologies because it recognizes many
factors that determine whether people will act on what they have learned (Marcus, 1985).

Social-cognitive learning theory explains human behavior as reciprocal
interaction between cognitive, behavioral, and environmental determinants (Bandura,
1977). These components encompass internal cognitive perceptions and external situation
factors, similar to the decision factors suggested. The suggested model in this study
equates technology use as influenced by internal and external factors in several
component areas. Internal factors such as faculty perceptions, beliefs and attitudes,
alongside external factors such as the teaching environment and physical determinants,
contribute to the decision to use instructional technologies.

Bandura's theory suggests behavior, internal personal factors, and environmental
factors are all interlocking determinants of each other (Bandura, 1977). The weight of
any one component will vary with different circumstances and different individuals. The
study model representing technology use is similar in that the behavior (use) is related to
internal personal factors and environmental external factors in the four component areas.
Like the above theory, the weight of any component may vary with the circumstances or
the individual faculty member. It includes faculty beliefs, attitudes, and perceptions in the
four areas and external influences such as environmental factors.

The decision to use a new instructional technology typically represents a change
in the way a faculty member does things so is frequently met with resistance. Lewin

(1948) views any situation in which potential for change exists as a dynamic balance of
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forces working in opposite directions. One set of forces moves toward the anticipated
change (driving forces) and an opposite set of forces restrains the situation from moving
in the direction of change (restraining forces). The two sets of forces working opposite
each other create an equilibrium or balance that may be altered by either sets or forces.
Change, therefore, is to alter the balance between the driving and restraining forces that
keep a situation in balance or as is (Bennett, 1962). The decision to use a new
instructional technology is similar. Using a new technology is a change or alteration in
the balance of forces of the model component areas. Forces favoring a change in a
situation, like new software, available equipment, and support, may outweigh restraining
forces such as technology anxiety or time investment. In weighing these forces, the

faculty member accesses the value of the new technology.

Expectancy-Value Theory

Expectancy-value theory suggests that potential value of an outcome related to
action may direct behavior. In evaluating the factors, the faculty member analyzes the
effort expended against the benefit offered by the technology. If the potential value is
perceived as a benefit, the faculty may be more willing to use the instructional
technology.

Expectancy-value theory is a motivational theory that suggests the value of an
outcome related to actions and the perceived likelihood that outcome will occur, instigate,
or direct behaviors. The decision to use a new instructional technology in teaching is a
change in the way a faculty member does something. Changing internal and external

influential factors motivates this action. As factors change, so do faculty members'
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expectations of related outcomes. For example, as faculty members perceive a change in
the type of student they have in classes compared with the past classes, their expected
outcomes may also change. This may motivate consideration of an instructional
technology to increase the potential for the desired outcome.

Expectancy-value theory has some roots in work related motivational theory.
Vroom's theory (1964) suggests people make choices between alternatives and these
choices are related to perception and the formation of beliefs and attitudes. Atkinson
included the individual's disposition to strive for success or avoid failure as a variable in
motivation. In this theory, motivation includes variables that would make someone
undertake a task and variables that would make someone avoid a task (Atkinson, 1957;
Spitzer, 1977). Weiner extended this to address an individual's perceptions of their
abilities to undertake a task and how this relates to motivation to do a task. He relates the
nature of causal inference (what one ascribes success or failure to) and the relationship of
this to behavior (Gredler, 1992; Weiner, 1986). A faculty member’s perception of change
in the model component areas relates to their expectation of success or failure in using
technology in teaching. The decision to employ instructional technologies in the teaching
process, possibly motivated in part by faculty attributions, could be related to faculty

perceptions of changes in the four model component areas.

Conceptual Model

The model for this investigation of instructional technology is derived from
experience, survey results, diffusion theory, social learning theory, and expectancy-value

theory. The model for this study proposes that five primary areas influence the process
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by which a higher education faculty member becomes aware of, evaluates, and decides to
use or not to use a newer instructional technology. These are:
Learner - a recipient of the instructional material and the focus of the

instructional process.

Faculty member - a part of the social system and the individual using the

technology.

Technology - the actual instructional technology considered or applied.

Environment - the physical surroundings and the context into which the use must

be incorporated.

Value - whether the technology use is perceived as a benefit or of some value to

the faculty member.

I do not suggest these to be the only influential factors, but for this study I focus on these
five items.

The model shows the potential for change of components to represent better ways
faculty members would analyze the situation to decide on instructional technology use. If
faculty members perceive change in their working environment (administrative pressure)
or the technology (easier software), they may discern a value to using the instructional

technology not previously realized. In the model:
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Uc=f(L.F.T.E.V)
where

Uc=change in use L.=the change in learners

F.=change in faculty T.=change in technology E.=change in the environment

V=perceived value

Learner

The learner area concerns what the faculty member thinks about the students they
teach. It concerns differences faculty members see in the students compared with students
in the past, why they think these things are changing, and if this has had any influence on

their instruction.

Faculty

Faculty area concerns the faculty member’s attitudes, personal/teaching style, and
how they prepare or organize classes. It primarily examines how they do things and if

changes in these areas have affected their use of instructional technologies.

Technology

This area includes the faculty member’s perceptions on the technologies

themselves and their perspective of whether they are getting better or more complex.
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Anxieties, attitudes toward technology, and conditions at the university regarding

technology are also included.

Environment
Environment area consists of the individual faculty member’s working conditions
and perceptions about the university support of technology in instruction. It includes not

only physical environment, but also the climate or attitude of the working situation.

Value

Value is the faculty member’s perception of how useful the instructional
technology is, both personal and functional. It might include a judgement of improved
student learning or personal time saved. In this study it is difference between the
perceived benefit (positive value) and perceived costs (negative factors).

Examples of things considered in each component area are listed below.

Learner:
learner knowledge - how the faculty perceives the student's knowledge
and expertise with technology such as computers; for example if the

learner is computer literate as defined by the faculty member.

learner motivation - how the faculty perceives the student's drive or

actions toward the learning goals.

38



learner experience - the experience in using a variety of technologies that

may be used in the classroom.

type of student - whether students are considered traditional students (18-
21 year old, full-time student being fully or partially supported by parents)
or non-traditional (older student, working full time with outside job and

family responsibilities).

student outside responsibilities - variety of non-school responsibilities that

compete for time with the student’s school demands.

Faculty:
personal beliefs and attitudes about teaching and learning - whether the
member holds to behavioral or cognitive theories, what the faculty
member thinks are the responsibilities for participants in the process.
teaching style - closely related to the above (beliefs/attitudes), for example

lecture only, mix lecture and discussion, and cooperative.

class preparation - how the faculty member prepares for class, including

developing materials and information gathering.
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class management/organization - what a faculty member does to keep
evaluation scores, student information, and similar functions; for example,

the use of spreadsheets or other software.

course information gathering - how a faculty member researches the

material for class; for example, whether or not they use on-line resources.

Technology:
technology anxiety - faculty feeling insecure in or not competent with

technologies; uneasy about using to the point of fear in extreme cases.

technology knowledge - how much the faculty member knows about the

technologies.

technology experience - actual experience using technologies in teaching.

attitude toward technology - faculty member's internal disposition toward

technology.

beliefs about technology in teaching - dependent on attitude toward
technology, but a faculty member's thoughts about the place of technology
in teaching; for example, it is effective in increasing learning or more

efficient.
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technology interactivity - how much does the technology allow the user to

interact or participate.

technology ease of use - is the technology quick and simple to use;

sometimes referred to as user friendly.

technology flexibility - how responsive to change in use is the technology;

can it be used in a variety of ways and settings.

technology adaptability - how easy can it adjust to current teaching

situations; depends on flexibility.

Environment:
faculty motivation - the faculty member's internal drive that leads toward
incorporating technologies in teaching or developing new materials for

technology use.

faculty desire to stay current - how important to the faculty member is it to

stay current with methods in the field, such as by using current

instructional technologies.
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administrative pressure - administrative dictates that faculty will use
technologies in their teaching for the potential recruiting benefit, for

example, or so that they can teach larger classes.

technical support - how available is help to solve hardware and software

problems, especially when occurring right before or during classroom use.

training - is training available to faculty to learn to use new hardware and

software.

material resources - readily available material in field of study.

other faculty doing similar work - colleagues at the same university or

similar situations utilizing technologies to share ideas and problems with.

funding for projects - money available to develop materials or purchase

subject specific materials.

recognition or similar support - merit pay, promotion/tenure recognition,

university or similar recognition for using instructional technologies and

developing materials in the area.

42



new learning theories - adaptability of new learning theories to the use of

technologies in instruction.

Value:
increased or improved student learning - a faculty member perceives a

difference because of the technology use, which implies an advantage

time saved - technology shortens time spent on a task and a faculty

member has time to pursue other tasks

recognition - colleagues and administration recognize work done with

instructional technology and this is rewarded in some fashion

eases tasks - technology allows a management or organizational task to be

done easily

personal improvement - teaching or other job related skills improve and

are acknowledged by evaluations or other vehicles

The model proposed suggests the decision to use instructional technology depends
on the faculty member’s perception of change in the component areas that may attach
value to using the instructional technology. The perception by the faculty member of

these five components helps in their decision to use the newer instructional technology.

43



As they analyze the areas, they decide if any benefit is expected by using the technology.
If benefit or perceived value exceeds inhibiting circumstances associated with the
component areas, the technology is used. Each level of user, high, medium, and low,
decides to use based on their individual perceptions of the four components in their
situation. This study examines high, medium, and low level users to see if perceptions of

the factors and perceived benefits do influence use.

Questions Guiding the Present Research

The primary purpose of this research is to provide information about faptors that
influence the faculty use of instructional technology. By studying these factors,
administrators and educators may better promote or encourage the use of instructional
technologies among higher education faculty members. This leads to two main research
questions.

A. Why do some faculty members readily use instructional technologies and

others do not?

B. Do high users of instructional technology differ from low users based on

the four components of the model and the value they perceive from using

that instructional technology?



CHAPTERI1V

LITERATURE REVIEW

Review of the Literature
This literature is organized into areas related to the model components discussed
in Chapter III. These components are the learner, the faculty member, the technology, the
environment, and perceived value. I have also included some instructional design
literature that contains guidelines for use of technology in teaching and some related

technology literature.

Overview of Literature

Thompson et. al (1992) report that research on technology in education has been
published for nearly 90 years. Published reports are dominated by evaluation research,
comparison studies, intra-medium studies, and studies of the interaction between the
learner’s aptitude and experimental treatments. Much of the literature involves
effectiveness of a particular technology, computer-related research, or research on student
use and attitudes rather address the degree of faculty use or why it is or is not used. This
literature does not show the extent to which these technologies are being used by faculty
in higher education. For example, while a variety of research is available in the literature
on the effectiveness of individual technologies like televised instruction or computer-

based learning (CBL) and the effects of technologies such as computers on students, few
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studies examine technology use in higher education. Few studies examine faculty use
instructional technologies, how they use them, or why they do or do not use the
technologies. Studies that do address technology use in the classroom usually focus on
specific technologies such as computers and address general education (K-12) as opposed
to higher education.

I also found some differences in terminology. Educational computing is in reality
only a segment or subset of educational technology (Thompson, et. al., 1992), which
includes a wider variety of devices. But there is a tendency to equate educational
computer use to educational technology, and some of the technology related articles
reviewed focus or concentrate on computing only.

Most of the research studies found that concern the uses of technology in
education were at the K-12 level of education, weighted toward elementary or middle
school. Other articles available in the literature are discussion articles where the author
expands on his or her own thoughts on the topic of technologies in education, based on
their own experiences and/or readings. Many anecdotal references also appear in trade
journals. Most of these frequently cite case studies of exceptional faculty members or
teachers using an instructional technology. Once again, little research addresses the use of

instructional technologies by faculty in higher education.

Use of Technolo.

Why do some use it and others do not? Why do they choose some methods over
others? Why use the different technologies? Why do some faculty members avoid

technology? The literature does little to answer these questions
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When preparing for instruction, instructors must decide what to do and how to do
it. They must decide intend the outcomes of the instruction are to be and what actions are
necessary to achieve them. This procedure, as an activity done by teachers and
instructors, is instructional design, concerned with optimizing the process of instructing
(Reigeluth, 1983).

" Instructional theory offers a conceptual framework on which to base design of
instruction. Reigeluth (1983) suggests that a theory‘ of instruction should consist of three
major components: methods, conditions, and butcomes. According to Reigeluth (1983),
the methods are the ‘(Vi\ii’féi'ent ways to achieve the desired outcomes under different
conditions. The conditions are factors influencing the effects of the methods, and as such
are vel;y“important when prescribing methods. The outcomes are of course the effects that
are the measure of the value of the methods under the conditions.

i Instructional theofies attempt to identify as many variables that influence
outcomes as possible, primarily focusing on what the teacher does. Instructional
conditions that affect the instructional methods necessary to derive the desired outcomes
include subject matter characteristics, learner characteristics, and external environmental
conditions. These conditions may be variables that influence the organizational, dglivery,
and management strategy necessary to produce the desired instructional outcomes; When
considering how to achiéve the leame; outcomes, the instructor should consider all these
variables.

An essential decision made in instructional design is what medium to use as a

vehicle for instructional communications and stimulation (Gagne, Briggs, & Wager,

1992). The instructor has a great variety of media from which to choose, both print and
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non print, and must decide which materials will most satisfactorily achieve the desired
outcomes. In making these decisions, the instructors should consider the requirements of
the learning situation, the characteristics of the medium technology, and the expected

outcome.

Learner Related Literature

In Gagne's work with instructional design, he describes a set of events designed to
enable learners to achieve the target objective or desired outcomes. The instructor usually
deliberately arranges these events. The form of the events (usually communications to
the learner) is specified for each objective. These are fit to each set of circumstances to
affect the learning process (Gagne, et. al. 1992). Important in deciding the event forms
are the audience (learner) characteristics.

Gagne stresses the importance of the relationship between the learner
characteristics and the effectiveness of the learning. The instructional designer must
account for how the outcomes of learning may be brought about in different learners. A
variety of learners, especially at the higher education level, must be addressed by the
instruction. Their characteristics will differ considerably. They may have different levels
of experience and learning, different learned capabilities, and different abilities and traits.
Instructional technologies may be selected to address the factors and adapt to the
differences.

If the focus of the decision is on delivery or media selection alone, some

instructional designers use models or methods like Dale's "cone of experience" which
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considers learner variables (Heinich, 1993). Dale's model most noticeably emphasizes the
reading level of the learner, but many other characteristics must be considered.

As an example, consider the work place and how this is affecting higher
education. The impact of technology and information has affected the work place and, as
a result, the worker within the workplace. Many professions frequently require workers
to upgrade skills in science and engineering to keep pace with the exploding availability
of information that may have an impact on the way things are done. Displaced workers
also find the need to upgrade skills or develop new skills to secure new positions in the
work force. Lifelong learning has become a necessity for many workers if they expect to
compete successfully in a complex, information-based society (Stern, 1986-87).

This emphasis on education in the work place has contributed to some potential
change in current education. A shift in the characteristics of student populations is
occurring, and higher education needs to adapt or to address this change. To quote Gentry
(1991) in Instructional Technology

. . . the college population is becoming older and more
part-time in their attendance. Because of family and job
responsibilities, these individuals are much more critical of
demands on their time. Given the educational
establishment's control over certification, these students
have had to adjust to universities and colleges designed for
younger, full-time students. But increasing numbers are
opting for educational systems (when available) that are

more flexible in terms of when where, and how they learn.
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As non-traditional students become aware of more flexible

alternative educational programs, they will pressure

existing institutions and newly formed ones to bend in that

direction. (p. 29)
These students make up a population that is often called non-traditional students,
traditional students being the younger 18 - 21 group with parental support who attend
institutes of higher education immediately after completion of secondary school. The
U.S. Bureau of Census statistics shows that the proportion of college enrollment of
students 25 years and older, has increased from 28% in 1971 to 41% in 1991 (U.S.
Bureau of Census, 1993). Some sources state that about 45% of all college enroliments
consist of part-timers (Jacobson, 1994). New and different instructional technologies may
offer flexible alternatives that would be helpful in meeting the needs of the changing
student profile.

Other types of leamers or non-traditional learners include those who require
special conditions such as the growing numbers of women, minorities, disabled, low-
income groups (Gentry, 1991) and distance learners. In each case, these learners may
have special needs that may be served by technologies. Geographic distances may be
overcome by telecommunications technologies, allowing campuses and remote cites to
enjoy the same classes and lectures. Students with visual disabilities may be served by
technologies that help reading. Hearing impaired students may read text on a screen
instead of hearing a lecture. Physically disabled students can join classes from the
comfort of their quarters through two-way video and other distance education technology

systems. Women, minorities, and foreign students might find greater opportunity to
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participate or feel more comfortable joining class discussions held over computer
conferencing networks or E-mail. With more time to formulate questions and statements,
students with limited language skills or naturally shy students may be more willing to
join in the discussions. Women and minorities may feel greater equity and opportunity in
online discussions. An online class discussion may benefit the group as a whole because
it gives more opportunity for every member to join the discussion. Sometimes one or two
outspoken members dominate face to face classroom discussions and the class time is
over before the shy students have a chance to speak.

Clark and Peterson, in reviewing research on the teacher's thought process (1986),
suggested several factors that may affect what a teacher attributes as céuses for a student's
performance. These include factors such as the teacher's perception of a student's past
performance and student characteristics (social class, race, and gender). If an instructor
attributes low performance on computer oriented projects to student technical
sophistication, gender, or past experience, they may decide to use a different technology
or approach the problem with different instructional technologies.

In addition to general education literature mentioning learner and instructional
technology, trade publications and other journals often have case descriptions of learners
benefiting from the use of instructional technology in all levels of education. For instance
students at the Open School: Center of Individualization in Los Angeles use computers
set into their desks to do math and create dynamic simulations of ocean life, according to
an article in Scientific American (Kay, 1991). It predicted that with the arrival of
notebook size computers, children could probably carry them with them wherever they

go. However, the author warned about technology use as a responsibility for both the
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learner and the teacher. Education must not allow computer representations replace the
ideas themselves. Teachers need to nourish or promote the learning and expressing
aspects with the technology, or risk students with instant access to the world's
information becoming numb instead of enlightened (Kay, 1991).

Other examples of how higher education is using technology to benefit students
can readily be found by looking at the trade journals. A recent article in the T.H.E.
Journal reviewed several programs resulting from IBM Teacher Preparation grants. At
the Curry School of Education, University of Virginia, an IBM grant in the early 1980s
helped link preservice teachers and their supervisors to university faculty members. The
goal was to reduce the isolation of student teachers and bring the resource of the
university faculty to the teachers. Success of this project made it the prototype for the
Virginia Public Education Network (PEN). The group is now working on developing a
graphical-user environment to prepare preservice teachers for the transformation into the
digital environment of multimedia, and simulations. It is the goal of the Curry School of
Education to prepare "teachers to reach the vision of teachers as technology experts and
advocates" (Ashburn & Cilley, 1991). This is a good example of how student needs
encouraged the development of a technology solution.

Despite the time needed for evolutionary changes, the demand for increased
instructional technology use in higher education is becoming more urgent. As Albright
and Graf (1992) note, "Societal pressures alone will mandate that we make significant
changes in our approaches to teaching as we near the turn of the century." (p.13). Both
the demands of the marketplace and the demands of the students themselves will require

institutions to use more instructional technologies. Most of today's college students have
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grown up with technology and often are "more technologically literate than many of their
professors” (p.13). Traditional technologies will no longer be acceptable for instruction.
"The 'chalk-and-talk' era is just about over for many disciplines. Colleges and universities
will have to incorporate technology into their curricula or they simply will not be
competitive with institutions that have made the transitions" (Albright & Graf, 1992,
p.13).

Some technologies have advantages that might encourage or promote their use in
instructional situations, which are dictated by the learner population. The use of visual
images and sound to enhance lectures may pique student interest and motivate student
learning (OTA, 1995). The uses of these technologies do not always require major
changes in course structure or content and that helps the probability of faculty adoption.
Essentially, the faculty members do not have to change the way they are doing things
currently. The use of such technologies may inspire pedagogical changes by the faculty,
which also inspires students and influences students and learners, helping them gain a
better understanding (Gilbert, 1994).

In other instances, faculty members help overcome barriers that exist in the
traditional instructional structure that might hinder student participation, using new
teaching approaches structured around a particular technology. For example, using
electronic mail, computer conferencing, or similar telecommunications technologies
changes the nature of the interaction between faculty members and students as well as
between students. An online discussion forum allows students to think about their
answers and formulate questions and responses that they are more confident about. Not

having the restrictions of a scheduled class time also allows participation at ones
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convenience. Likewise, communication between the professors and students is eased by
not having the restriction of scheduled office hours. Students and faculty may
communicate on a more regular basis without worrying about detracting from more
substantive academic issues (Gilbert, 1994).

Newer technology permits students and faculty alike to spend some instruction
time at individual computer work stations either at home or in locations about campus.
From the workstations the students may find information, instruction, and interact with
faculty and other students without ever having to leave their home or work location.
Faculty members on the other hand, can deliver instruction, information, and
communicate with students without ever entering the classrooms. The technology to do
this is available and this structure of instructional delivery is currently feasible, being
used in some cases in distance education.

In distance education courses, the circumstances of the students typically include
the separation from teachers and do not permit the student to participate in face-to-face
classroom instruction. Regardless if the separation is the result of geographic constraints
or time/schedule conflicts, telecommunication technologies, interactive television, and
televised instruction permit education to continue. It has been an effective for teachers to
continue to learn and professionally develop (OTA, 1995). Technology can provide
teachers seeking continuing education access to new ideas, other professionals or master
teachers outside their immediate area, and support needed as they apply the new
techniques (OTA, 1995).

Business or industry is generally considered advanced or ahead of the academic

world in the application of technology, such as the telecommunication technology
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required in distance learning. A similar trend for individual home workstations was
evident in industry not too long ago. In the business area or in industry,
telecommunication has had a major impact on how people conduct their business.
Computer networks have allowed an alternative method to exchange data/information
and access to information sources more readily. Fax machines have become a necessity
in offices and have replaced standard mail in many uses. These and similar
telecommunication innovations have promoted the notion of home work -- or what
futurist Alvin Toffler has phrased "electronic cottage." (Lubar, 1993) Many white-collar
positions involve using and manipulating data and as such, workers spend more time
interacting with their computers than with other workers. With periodic concerns about
energy consumption by transportation, and environmental concerns over pollutant
concentration resulting from traffic, it made sense that the modern worker in the
information age might be better staying at home than commuting into work. Since many
jobs primarily involved utilizing computers, workers could dial up computers from their
homes to download data and upload finished work and reports, then make the necessary
contact with coworkers utilizing the fax and telephone and not have to commute to work.
This offered the worker increased flexibility in addition to the advantages to be reaped
environmentally (Lubar, 1993).

However, according to Forester (1989), in spite of the promises of working at
home, the trend in business declined for reasons including the inability of many people to
be self managers and the desire of most to have social contact with others. While the
concept of staying at your home to work is enticing initially, eventually it is overcome by

the desire to interact and see what is transpiring at the office in one's absence. Isolation
piring
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does not always suit people; hence, the failure of the "electronic cottage" concept in
business (Forester, 1989). This does not necessarily indicate this would be the case with
education. For example, teachers take courses, workshops, and other forms of training to
fulfill recertification requirements or additional hour’s requirements. Using
telecommunications technologies that permit teachers to work from home or school
allows teachers to “transcend the walls of isolation that separate teachers and extend
formal and informal learning opportunities” (OTA, 1995, p. 16).

While the vision of the student and professor working alone--isolated, yet
interconnected through telecommunication technology--may not be completely plausible,
it is a technique for addressing the ever-changing student profile at the university level.
As students with varied backgrounds enter college and seek education, universities need
to look for ways to serve this market. Working students with family and job
responsibilities would be attracted to and well served by educational structures where
they could take courses from the comfort of their home or office and not have to meet the
requirements of attending a class scheduled in an 8-5 time frame. Distance education
technologies respond effectively to the demand for an increasingly trained workforce and
to the busy lives and work schedule of people (Baird & Monson, 1992). Technology may
also serve the varied needs of handicapped students, or otherwise impaired students that
do not function as well in a traditional classroom. Whether the barrier is English language
skills or a shy personality, the use of certain instructional technologies may serve to
overcome some of these barriers.

Olson and Krendl (1990) summarized and critiqued research on the effectiveness

of computer applications with at-risk students. While the conclusion of their review was
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that existing research in this area provides a superficial picture of instructional success, it
shows the attempt to adopt newer technologies to special learners. Though the studies
summarized were K-12 levels, learners at the higher education level may have special
needs to which some newer instructional technologies may potentially serve.

Another aspect of student/learner influence on instructional technology use in
higher education is the fact that students today have greater access to technologies such
as computers at an earlier age. Children are exposed to televisions, VCRs, and computers
in the home and in school from the very beginning. By the time they reach the university
level, many are very sophisticated technologically. Because of this, university students
expect technology to be used in instruction and be available for their use. A 1986 study
on computer attitudes and knowledge indicates that student access to computers was
greater than that of their teachers, suggesting they were being used to improve student
learning as opposed to enhancing teaching (Marshall & Bannon, 1986). They surmised
that most students and teachers view computers in a positive light and think they will
improve education, but did not address the students’ expectations toward the use in the

classroom.

Summary. The literature had little information on learners influencing the use of
instructional technology in higher education. Trade journals had anecdotal mention of
learners benefiting from instructional technologies or technologies used to enhance
learning for special needs students, but little about influencing the use. Clark and
Peterson (1986) suggested that the teacher's thought process includes perception of

student characteristics influencing the causes they attribute to student performance and
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this may influence preparation. While the literature does not directly address the issue,
related literature does provide support for the idea that changes in learners may influence

technology use.

Faculty Related Literature

The second component addressed in discussing instructional technology use is the
faculty member. The factors offered as inhibiting the use of technologies in teaching are

ones directly related to the faculty membgr Albright and Graf (1992) c1t/ed the following
\

examples faculty commitment to traditional teaching hieth 3, fear of techndlogy, and
T T J
_ hesitancy of faculty members to recognize technology as an integral part of the

c}xix"lculum and undergraduate experience. Besides the above, [reasons, faculty members
often exhibit a "show me it is better than what I am doing" atftggude or require proof that it
will be advantageous to the learner (Spotts & Bowman, 1993b).

A survey answered by the faculty of the School of Humanities of the University
of Illinois at Urbana-Champaign found that although the humanities was not a technical
discipline, faculty in the school were not intimidated by computer technology (Jacobson
& Weller, 1988). Overall the respondents had a positive attitude toward computers and

were typically self-trained. Perceived obstacles to computer use in the humanities were

A . .
funding for hardware, quality _g)jgvare, and te,t;!'nunic;f'L support. The primary interests of

the faculty in applications software include word processing, desktop computing
applications, graphics, databases, communications and CAI (Jacobson & Weller, 1988).
These data agree with what other computing literature indicates with the exception of the

low incidence of computer anxiety. It is essential to note that while computer use is high
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with the faculty?_ the primary uses of computers were 1“n\ vzltiting and research, with little
instructional applipation (Jacobson & Weller, 1988). A -

Tﬁe thinking, planning, and decision making of a faculty member makes up a
major part of the context of teaching. As suggested by Clark and Peterson (1986), this
context of teaching includes the conditions within which students learn, teachers teach,
and materials and curriculum are interpreted. A teacher’s behavior, including planning
and technology-use decisions, is substantially influenced by their thought process (Clark
& Peterson, 1986). What they think is no small part of guiding their action.

The faculty component of the model includes the faculty member’s thought
process when planning and carrying out instruction. Teachers are an important factor in
the learning process, and how they think and plan relates to the process. Clark and
Peterson’s (1986) discussion of the teacher's thought process relates teacher thinking to
outcome. A teacher’s thinking about the worth of instructional technology influences
their potential use, which can be part of the learning process. The use of technology could
then influence the expected outcome.

Technology such as telecommunications (computers, modems and phone lines)
may give teachers and professors access, through networks, to a wealth of information.
This ranges from research reports on education, to curriculums, lessons for presentation
in class, and other information that can be used to enhance their program and keep
current with the most recent developments in their field. In the past, information access
like this was beyond normal reach of most faculty members and required a full time
assistant to research and record. Using E-mail, conferencing capabilities, and bulletin

boards may allow teachers to confer with colleagues, exchanging ideas on a variety of
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topics from methodology to material topics. Many anecdotal reports in publications have
long suggested that collaborations such these that take place over telecommunications
networks may ease experiences of professional isolation experienced by many educators

(Honey & Henriquez, 1993). Faculty members who understand the advantages of the

technology may be likely to incorporate it into thelr mstructlon

/\
' Teaching style/ based on theories and beliefs may also either inhibit or promote

use of technologies. Clark and Peterson's review of research on teachers' thought process C o -
(1986) implied that teachers do have theories and belief systems that influence their ﬁ'c\(,
perspectives, plans, and actions. Consequently, it seems that faculty members constantly |

\
seeking change and improvements derived from new theories, and experiment based on (\‘ {6 !

— T

these theones and beliefs, may be more likely to try new technologles w1thout wattmg f

empmcal ev1dence of its effectxveness Methods centered on the student as opposed to a

——T

teacher-centered. model may be more suitable to adaptation of technologies.

The process is reciprocal in that the faculty's action will also influence their
thoughts. As suggested in Bandura's social cognitive theory (1978), the action will
influence the cognitive process, much as the cognitive process influences the actions.
Experience may be related to an thinking on technology use when planning instruction,
which will be related to the decision to use the technology. Likewise, the success or
failure of the decision this time will contribute to future use.

F:at‘of technology or anxiety may also influence use of technology in instruction
(Albright & Graf, 1992, Spotts & Bowman, 1993b). If faculty members experience

anxiety with new technologies, such as computer anxiety, they will be less likely to use

them in their instruction. This anxiety may be grounded in the fact that higher education
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administrations are caught up in the fever of offering the latest computer technology to
stay competitive, and expect technology use in classroom instruction. Faculty members
are concerned with the issue of delivering computer-based instruction to their students,
who are sometimes more literate than their instructors. As a result, they are compelled to
learn about the new computer technologies as quickly as possible and as adult learners,
may experience anxiety and frustration during this process. High levels of anxiety can
inhibit learning and prevent individuals from becoming proficient in the use of the
computer (Honeyman and White, 1987). With students more technolqgically capable than
many faculty, instructors seek to avoid uncomfortable classroom situations where the
students would be showing the instructor how to operate the equipment. Teachers feel the
need for greater knowledge of the equipment and greater knowledge of what technologies
to use and where to use them (OTA, 1995).

In addition to inhibiting a faculty member’s ability to become a proficient
computer user, computer anxiety is also going to interfere with that person's ability to be
an effective instructor if teaching with technology. In a study conducted over a two-year
period, Honeyman and White (1987) examined teachers, school administrators and
college staff in computer applications courses. The study indicated that lowering the
anxiety level occurs over time and that the timing of this changé differs according to the
level of previous experience of the participant (Honeytﬁan & White, 1987). The
experience faculty has with the equipment or software may definitely affect the decision
to use the equipment.

This suggests that if technology is to be infused in the classrooms in higher

education, one thing that should be considered is the potential anxiety of the faculty
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members expected to use the technology. Faculty members need time to learn to use the
new technologies like computers until they feel confident to bring it into the classrooms
comfortably. Faculty members often cite lack of time to learn the new instructional
technologies as a reason for not using them. As suggested by Honeyman and White
(1987), "If it is our intent to have the computer become an integral part of the educational
process in today's schools, teachers must be given time to learn the appropriate uses of
the machine. Without adequate time to learn to use the computer, teachers will remain
wary and fearful of the new technology” (p.137). The many factors suggested need to be
considered before instructional technology is readily adapted to teaching. Acceptance is
not necessarily a quick process. According to a national survey in 1990, conducted by the
Center for Technology in, it takes an average of five to seven years to become
comfortable and confident with using educational technology (Honey, et.al, 1993). The
faculty members in higher education are often hesitant to adopt new instructional

technologies until it is proven more effective than current practices.

Summary. Literature was supportive of the influence of faculty on instructional
technology use. Though limited, related literature listed faculty thoughts, anxiety, time,

and attitude as potentially influencing adoption of newer technologies in teaching.

Technology Related Literature

The third component affecting use is the technology itself. The technologies used
in higher education may be categorized into groups, such as the following: older

technologies like audio, video, films, and television (it is assumed that other technologies,
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like the book, chalkboard, and overheads are in common use in the classroom by the
majority of instructors and are not considered in the plder technologies category); newer
technologies like computer assisted instruction, multi media, online conferencing, email,
and similar technologies, most commonly computer driven or utilizing computers in
some fashion; and tool software or toolware which are technologies that are used to help
organize and manage classrooms, prepare materials for instruction, keep records, and
similar activities that benefit the instruction process.

At the University of Georgia, a program called LITMUS (Leadership Infusion of
Technology in Mathematics and Its Uses in Society) encourages university faculty
members to use technology. The program shows teachers ways to make mathematics
more dynamic and to increase the student's ability to visualize ideas. In the past, little
graphing was done in the regular classroom because of time required. However, using
newer technology like hand-held graphing calculators and PCs with graphing software,
the teachers can do many graphs quickly increasing the potential of fuller and deeper
understanding. Projects such as these document the effects of using technology in the

classroom instruction and in teacher education (Ashburn & Cilley, 1991). Here the

learners were teachers, and the technology allowed greater student understanding in the
Rl - TTe o T Tt e s e _/-

limited time. The situation of the learner has made an instructional technology a suitable

means to solve a problem. Addressing the student needs and demands appears potentially
\
to have some influence on instructional technology use.
Some technologies are practical for only certain uses and dictate that use to some

degree. Interactive video or two-way interactive television production is suitable for

distance education situations. As such the technology determines how it is used. The
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interactive ability, that is permitting a teacher and student to see and communicate via
electronic technologies, determines how it is used differently than other technologies.
This characteristic makes the technology more suitable for distance education
applications than perhaps other technologies would be.

Other technologies may be used to make class preparation and organization
easier. Word processing, spreadsheets, and similar software are used to do tasks that have
always been done. They do these tasks generally faster and more effectively than past
methods. These software technologies have also been established for some time and are
relatively easy to use, or more "user friendly" now. For example, class overheads, notes,
tests, and like documents may be prepared and stored more effectively using word
processing. Because of their ease of use, many instructors are now doing tasks that in the
past they have given secretaries. In these cases, the characteristics of the technology
encourage their use.

Today's technology offers the potential to change the way we teach in higher
education. It promises not only to ease the way we currently do things, but also to
potentially transform the relationships between teachers and students (David, 1990).
While Sheingold (1990) argues that the introduction of technology into education in any
degree is going to require restructuring of our present systems, history seems to indicate
that transformation is unlikely to occur simply because the instructional technology exists
(David, 1990). For example, Cuban (1986) apd Cohen (1988) have argued that computers
will have little effect on our schools because of the flexibility of computer technology. It
will be bent to fit existing practice (such as the use of word processing and spread sheets

as management tools) and where it can't, it will not be used (Collins, 1990).



The suggestion by Staman (1990) that technology use in pedagogic environments
is not commonplace and developing at a slow rate still appears to be valid and in part
affected by technology itself. The characteristics of the technology, such as ease of use,
adaptability to subject matter, and interactivity affect how readily a faculty member is
willing to incorporate it into their teaching. Gentry and Csete (1993) present an optimistic
view, predicting that "as applications of educational technology become more user ; ,
friendly, m;n)"‘educators who are easﬂy frustratcd by instructional technology will
become adopters" (p. 29). Little research actually describes this related to actual level of
use of 1nstructlonal technology in higher education institutions.

While not all inclusive, reactions to computers do appear to be representative of
the situation regarding adoption of all technologies into instruction. As Dalton (1989)
noted, "Few innovations have impacted society as greatly as computing technologies.
Computers have permeated all aspects of our society and culturg. Yet their influence on
daily educational practice has been relatiyely;n}lnpf/' (p.20). Because comptlters in higher
education have been the subjecto_l' discussion and study more than instructional
technology as a whole, it is important to look at what research has been done on the use
of computers in higher education. Likewise, the review of computer use in education in
general, including k-12, will be helpful in understanding applications in higher education.
Because of the close link, it is fair to say that many of the findings about computer !
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technology in hlghcr educatxon and general education is dlrectly transferable to e
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i mstructxonal technology use in higher education as a whole. As such, a review of the J
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subject of computers in higher education and in education in general is in order.
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Computer Use in Education

A common question that arises in higher education when discussing the use of
technology in the classroom is whether the newer technology is more effective or as
effective as what is being done now. Studies have been conducted comparing media,
dating back to the turn of the century. These studies are typically aimed at comparing the
effects on learning one medium has as compared to another. While these studies have
some value in examining technology use in education, comparison studies of different
visual media, slides vs. film for example, contribute little to satisfying the concerns of
faculty in utilizing more current technologies in the classroom. In addition, most early
comparison studies, from the 1920s to the 1960s, suffer from problems such as faulty
theoretical assumptions, deficient experimental designs, and lack of consistently
significant findings (Thompson et. al., 1992).

Kulik and Kulik and Schwabb (1986) conducted a meta-analysis of studies on the
effectiveness of computer-based education (CBE) in adult education, where training
adults in the military or in private corporations. Basically, the meta-analysis showed that
CBE, which was defined to include computer-assisted instruction (CAI), computer-
managed instruction (CMI), and computer -enhanced instruction (CEI), had a positive
effect on adult learners. CBE raised final scores on an average of .42 standard deviations.
This was found to be identical with Kulik & Kulik's earlier meta-analysis on achievement
at the elementary level but higher than average effect size in a meta-analysis of high
school and college findings (Kulik et.al. 1986).

Perhaps a more significant find of this study was reduction of instructional time

associated with CBE. Twelve of the thirteen studies in the meta-analysis reported on
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average the time associated with CBE to be about 71% of the time required for
conventional teaching methods. While this finding might play well with administrators
looking to make higher education more efficient, it also fuels the fear of some higher
education faculty that think technology will be used to reduce their numbers, i.é. replace
teachers with machines.

Kulik and Kulik did an updated analysis of the effectiveness of computer-based
instruction (CBI) in 1991. This was a meta-analysis of 254 controlled evaluation studies
that included conclusions from their earlier meta-analytic reviews, studies located using a
database, and studies from bibliographies of studies located in the reviews and computer
searches (Kulik & Kulik, 1991). The studies analyzed covered learners from all levels,
kindergarten to adult. The results indicated CBI programs raised student examination
scores by .30 standard deviations in the average study. Effect size varied, typically larger
in the published than unpublished studies, in studies with different teachers teaching the
control and experimental sections, and in studies of shorter duration (Kulik & Kulik,
1991). Other findings were CBI also produced small positive changes in the student
attitudes toward computers and the teaching in general and time needed for instruction
was generally reduced (Kulik & Kulik, 1991).

Several other descriptive studies of technology use in schools have provided
useful information. i—lenry Becker and the Center for Social Organization at Johns
Hopkins University conducted three large national surveys of computer use during the
1980s (Thompson, Simonson, & Hargrave, 1992). Becker noted in his 1985 survey report
that teachers rarely used computers to provide students with instruction in traditional

subjects. His 1990 survey found that the major development since 1985 was toward the
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use of computers as productivity tools. He also noted that the progress of change had
been slower than computer technology adherents "would like to believe" (as cited in
Thompson, et.al.,p.52). One of Becker's major conclusions from the 1990 study was that
only a small minority of teachers and students could be said to be major computer users,
which he defined a using technology to accomplish a large portion of instruction,
learning, or productive class work.

In the area of computer assisted instruction (CAI), Kulik and Kulik (1991)
conducted a meta-analysis of the research and implied that tutorial software teaches about
one third more material in one third less time. Some educators counter, though, that the
computer didn't so much bring about this achievement, but rather it was the mode of the
instruction the computer made possible, that is individualized, self-paced learning with
regular feedback.

In 1990, Garland conducted a survey to measure thg extent tc; ;thch professors in
educational finance use computers in their courses (1991). She states that professors in
educational finance, using computer technology, can effect positive change in curriculum
and pedagogy. Key factors appear to be the degree to which faculty members are skilled
in the hardware and software applications, making training and support vital. The results
of the national survey indicate microcomputer éhd mainframe applications are typically
integrated into school finance course content, which appears to support her assertions

about training and support (Garland, 1991).

Summary. Because computers are a dominant technology, much of the literature

reviewed focused on computers in education. Since many instructional technologies
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today may be driven by computers or require computers for use, I thought the studies
reviewed involving only computers were important. Some studies implied the
effectiveness of computers, which is an important issue for educators. If computers are
determined as effective in instruction, educators are more likely to accept technology in
the classroom. The literature reviewed also suggested that computer-based education
might save time, which could be an influential factor in faculty member’s decision to use

a technology.

Environment Related Literature

The fourth important component is the environment, or situation in which the
technology is used. For example, the environment of distance education, by virtue of its
separation of instructor and student, dictates how instructional technologies are used, and
what ones are most suitable. The separation aspect of the situation requires use of
technologies that potentially overcome this obstacle.

Many distance education technologies may be suitable to higher education.
Emerging technologies include digital technologies such as hyper media programs, data
bases accessible' through internet, e-mail, and eventually "dial up" video programs, audio
materials, databases, and software that allow individuals access from home or work
(Miller, 1992). Many of these systems such as interactive TV require major capital
investment and a great deal of expensive equipment, both at the sending and receiving
end, which limits their adoption. Other systems offer lower investment and a more
flexible arrangement. Computer systems utilizing telecommunications technology offer

great potential, lower overhead, and may be readily utilized immediately in instances
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where funding is limited. In higher education, the particular university-funding
environment would influence the type of technology used.

Faculty perception of the environment may also be a significant factor in use. The
use of instructional technologies in the classrooms of higher education represents change
and humans, as a rule, are resistant to change. Edward Spicer (1952) has suggested the
following generalizations about change:

- People resist change that appears to threaten basic securities.

- People resist proposed changes they do not understand.

- People resist being forced to change.

These generalizations may apply to faculty resistance to instructional technology in the
classroom.

In 1992, The National Center for Technology in Education at Bank Street College
conducted a nationwide survey of K-12 teachers using telecommunications for
professional development and student learning. More than two thirds of the educators
responding report integrating telecommunications technology into their teaching made a
real difference in their teaching. It allowed them more individual student time, decreased
their lecture time and encouraged students to work independently (Honey, et.al. 1993). Of
the greatest barriers to use of telecommunications technology, these teachers suggested
lack of time in the school schedule and insufficient financial resources as the greatest
problems to use. The conclusion of the report was that for telecommunications to be
widely used as an educational resource, administrators and policy makers must set up the
following: training and support for the teachers; centralized planning for

telecommunications use in instruction and administration; time for professional and
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student learning activities; effective assessment measures; financial support; and phone
lines or local networks.

The above study surveyed only K-12 teachers and focused on only those that
currently use telecommunications for either professional development area or for student;
learning. While K-12 is not higher education, the study does highlight instructional use $\
of telecommunications technology and as such has some implications. It is important to |
note that highly educated, motivated, technology-experienced users, functioning in most
cases in technology rich environments, acknowledge— the need for financial support. They
also cite scheduled time to work on projects, training and technical support, and high

!
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§
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level planning as necessary to promote wide-spread use. 7/

s
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The use of newer technologies in instruction is sometimes seen by the
administration of colleges and universities as a way to attract students and a way to make
teaching more streamlined and efficient (Green & Gilbert, 1995; Norris & McDonald,
1993; Sliwa, 1994). This can be viewed by faculty as a challenge to their domain (the
classroom) and an attempt by the administration to justify an increase their work load or
reduce the number of faculty. Any change that threatens a teacher’s control of the
classroom, and hence their basic securities, may result in some resistance (Cuban, 1993).

The availability of equipment, training and support typically inﬂuence_s the use of
technologies.;a; ;11-1iversity is unable to provide the support structure (workshops,
seminars, consultations, and other programs to enlighten faculty about reséurcég available

——

and how to use them), it is unreasonable to expect faculty members to acquire and use

—

instructional technologies, let alone be interested in them (Albright & Graf, 1992).
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The relatively long time it has taken for instructional technology to become
integrated into the higher education classroom should, perhaps, not be surprising, given
the basic conservatism of many colleges and universities. Regarding the particular
relevance that technology and change have for institutions of higher education, Block
said "...fundamental changes will come to realization, in most cases, only in a gradual and
often evolutionary way, rather than by some instantaneous sea change. Educational
institutions and those within them who learn, and teach, and administer, need time and
experience to incorporate these new ways of learning into their individual social and
economic patterns of behavior" (Gentry, 1987, p.6).

Arguments have been proposed as to why education does not readily accept
instructional technologies. The most frequently mentioned is that education, as presently
structured, presents many obstacles to change. The current system of instruction is much
as it was when our parents and grandparents experienced it, surviving many innovations
predicted to change it. Nothing, as our education system exists, makes improved
technology necessary (Kolderie, 1990). The way to make instructional technology more
readily adopted by teaching faculty is to make it in their own interest.

Other reasons offered include the conservative nature of institutions, the lack of

recognition for teaching improvements, insufficient financial resources, the rapid pace of

— e — o

change, the complexity of some technological based instructional systems, shortage of

high-quality software in the area, and inadequate support services (Albright & Graf,
1992). It appears that the teaching environment or situation, with regards to the university
atmosphere, has an important part to play in determining the use of instructional

technologies.

72



Evans (1982) notes that early studies of change among institutions of higher
learning have shown that these institutions rarely include mechanisms for facilitating
change. While institutions of higher learning are charged with imparting knowledge, both
old and new early studies have shown changes in educational methods to be extremely
slow. One would expect that because of their mission of imparting knowledge, they
would be leaders in effecting frequent changes in instructional methods and content.
Professors and administrators alike are assumed to be experts in evaluating developments
in higher education, and as such they should be able to select among numerous
innovations those that show the greatest pedagogical potential (Evans, 1982). As such,
universities are expected to be leaders in using instructional technologies, but the extant
literature does not support this notion.

Evans found that overt acceptance and institutionalization of an innovation are
two quite different stages that have a number of intermediate steps. Some innovations
might be preliminarily accepted, remaining in place fqr a period of time, but may never
be institutionalized or become part of the institution, being terminated as soon as a
convenient excuse is available or found. Bringing it back then becomes unlikely, despite
available hardware. (Evans, 1982)

In 1982, Evans surveyed and interviewed administrators and faculty from a
heterogeneous sample of ten universities about the resistance to instructional innovation
(including open- and closed circuit television, videotapes, computerized instruction, and
information storage and retrieval) in higher education. Little empirical evidence was
found supporting the notions that institutes of higher learning were dynamic

organizations, leading in the adoption of instructional technologies by effecting frequent
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changes in methods as well as content (Evans, 1982). Nor did Evans (1982) find that
professors and administrators were experts in evaluating new technology developments in
higher education, choosing among the technologies to select those with the greatest
pedagogical potential.

Evans (1982) suggests that higher education systems are organized more to
continue the traditional approach to instruction as opposed to adopting innovations.

The basic reason for resistance apparently lies in the fact that
higher educational systems are organized to accommodate a
traditional instructional process. This process relies heavily on
professor-centered instruction, which in turn depends primarily on
the use of printed materials. It is heavily geared to the transmission
of skills and information through these traditional media. Any
intrusion of an innovation in this system may be regarded as
controversial and threatening by many (perhaps most) individuals
at each level of the system (pg. 95).

If evidence did not exist to suggest otherwise, it would be assumed that
universities, through which many innovations have been produced by research programs,
would be pioneering the application, when and where possible, of new instructional
technologies in its own endeavors (Evans, 1982).

A national survey of 3-12 grade teachers conducted in 1989 identified four factors
that made exemplary computer using teachers more likely to be present: congruity among
users, school support for using computers in consequential activities, resources available

for staff development and computer coordination, and smaller classes (Becker, 1994).
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Becker also found certain factors in the teachers' backgrounds, such as interest in
computers, educational focus, and commitment to lifelong learning, that were related to
the probability that they were exemplary teachers. Regardless of whether the mentioned
factors are inherent or extensible to other teachers, Becker emphasizes the need for
money to promote widespread computer-based teaching (Becker, 1994). Money is
necessary for staff development to create a core of computer-using teachers through
which to promote exemplary practice. Money is necessary for support personnel and
technical support needed by the users, for equipment and staff time to learn and use the
equipment, and for reducing class sizes. It is needed to solve the new problems arising
from extensive and inventive computer use in teaching and to recruit new computer-using
teachers that show the potential and interest in using computers in teaching (Becker,

1994).

Summary. It seems apparent that the environment in which a faculty member
teaches has some influence on their use of instructional technologies. Outside of the
obvious factors such as equipment and software availability, the training available,
support system, and incentives to use technology seem important also. If the university
environment does not recognize teaching related endeavors or accomplishments, the
likelihood of faculty changing their classroom teaching to incorporate a new technology

is minimal.
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Value

In Teachers and Machines (1986), Larry Cuban suggests that the presence of
more constancy than change in teaching can be explained by what he calls "situationally
constrained choice." Two components of this explanation that seem relevant are the
school and classroom structures and the culture of teaching, including the social and
individual beliefs of the teacher. The basis for situationally constrained choice is that
teachers make changes that will help them in the classroom, that is if it helps them solve
problems they see as important without challenging their authority. If change is irrelevant
to their practice, increases their burdens without adding benefits to their student's
learning, or weakens their control of the classroom they are unlikely to incorporate it into
their teaching (Cuban, 1986). As such, faculty members are unlikely to adopt new
technologies in their teaching‘unless it is evident that they are advantageoqs to them in

the classroom,; that is, that they improve student learning without increasing the burden

on t!lE_ teacher. The components mentioned by Cuban--structure of the classroom and
culture of teaching--encompass the situation in which the faculty member teaches, the
beliefs and philosophy of teaching held by the faculty member, and social factors that
influence teaching.

Those who enter the teaching field, either as a university faculty member or
formally trained public school teacher, are aware of and inclined toward the educational
classroom structure, accept the limited monetary rewards, and like the flexibility offered
by the traditional academic schedule. People entering the field tend to stabilize rather

than oppose or change the traditional framework (Cuban, 1986).
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From the very start, new faculty members are operating alone in the classroom,
without any guidance or supervision from administrators or colleagues. The individual
faculty member must establish practices in the classroom that allow them to maintain an
orderly, effective teaching situation. With little or no guidance, they use practices they
have been exposed to or remember. If advice from an experienced colleague is available,
this typically serves to reinforce the established standard and expectations of the
university and what is necessary to survive (Cuban, 1986). This process tends to prop up
the current practices and discourage new practices such as use of new instructional
technologies.

Cuban (1986) also argues that beliefs shaped by teaching experiences emphasize
interpersonal relations as essential to student learning and view technologies as
minimizing this relationship. Teaching is viewed as an art and anything that is perceived
as detracting or replacing the student-teacher relationship is viewed negatively. Add the
fact that the origin and dominance of many technologies is entertainment media, and
instructional technologies get an even more negative reception in the classroom.

Reinforcing the above explanation is that innovations, or instructional
technologies in this case, are often introduced to the faculty by promoters of its use,
whether they are university administrators, computing or technical support, or sales
people. The use of the particular technology may be promoted based on a sound
theoretical basis, economic reasons, unsubstantiated claims of student benefits, or a
variety of other promises. Seldom do the promoters consider the personal costs, the
meaning of change, and conditions and time it will take to develop new practices (Fullan,

1991). Faculty members typically have rational reasons for their hesitancy to use new
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instructional technologies that rival the reasons of the promoters. Often those advocating
use overlook the experience and vantage point of the faculty member or teacher that will
be expected to put the technologies into everyday practice.

Faculty members confronted with new instructional technologies will likely
estimate the technology’s value based on whether they think that it is superior to what it
supersedes. This, depending on the individual faculty member, could be determined by
numerous factors, each of which holds different value to each individual. Some of these
factors could be contribution to increased student interest, efficiency, perceived
effectiveness, case of use, level of involvement necessary to initiate use (i.e., time to
learn, availability of equipment, materials, etc.). As such, for it to be used frequently or
on a regular basis, faculty members at the university need to perceive a new instructional
technology as essentially superior (based on factors important to them) to an existing
technique or instructional method (Evans, 1982).

How the faculty members perceive the instructional technology consistent with
their existing values and past experiences also relates to its compatibility. For example, if
a technology like computer assisted instruction (CAl) is perceived as inconsistent with
university teaching as faculty members see it, this might slow the adoption of this
technology by teaching faculty. If faculty thought it lacked personal contact
(teacher/student), student feedback, and proper supervision, which were important to this

faculty member, it would not receive consideration (Evans, 1982).

Summary. The final component, value, seems to be a big influence on the

adoption of instructional technology in teaching. Whether it is effective or not, unless the
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user perceives a value to within technology, its use is unlikely. As Cuban (1986) relates,
teachers use what helps them solve problems without usurping their authority in the
classroom. A benefit needs to be realized if a faculty member is to use something new to

replace their current methods.

Other Related Literature

Most of the literature about specific components could be included in several
areas because they discuss various factors. Usually they are related in some way to the
component under which they are discussed but would fit just as comfortably under others.
As such, some of the works cited combinations of factors and are discussed in the general
area.

In a study conducted at a British University, Schwieso (1993) found at least 50%
of the education faculty members were regular users of information technology (IT). The
users were basically self-trained beyond basic skills, each developing primarily in a
particular area of use that they needed. About 30% have become dependent on IT for
much of their professional work. This study reported respondents made use of IT for a
variety of tasks including research, teaching and administrative purposes (Schwieso,
1993). Faculty attitudes were positive, generally viewing IT as a practical tool. No
general information was offered as to any faculty perceived barriers to use, though a
small percentage reported a perceived institutional pressure to become IT literate.

The 1993 survey of Desktop computing in higher education, a national survey of
academic computing directors, found that colleges and universities want software,

course-ware, and information technology resources to support instruction. The computing
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directors, however, view software development as less important to teaching and
instruction than faculty efforts to use information technology resources provided from
outside resources (Green & Eastman, 1994). This indicates that faculty look outside of
campus for instructional technology resources rather than develop their own. Faculty
members want technology in their classrooms, but the institutional support and rewards
system for faculty efforts do not encourage this endeavor.

While almost half of the colleges and universities provide some support to faculty
to develop instructional resources, this has grown little over the four years that this
continuing survey has been taken. A key point is that, according to the survey, only about
15% of the campuses actually reward or provide incentives to faculty to develop software
or courseware and that it has been virtually unchanged since the start of this annual
survey in 1990 (Green & Eastman, 1994).

According to Green, while the demand for instructional technology resources is
strong, higher education is not expanding their investments in these areas to create new
materials. While some of this may be attributed to budget cuts due to financial problems
at institutions, reported budget cuts have continued to decline for the last three years
(Green & Eastman, 1994). In addition, institutions continue to purchase computers
without an amortization plan. The percentage of campuses with such plans has changed
little over the past three years. Most institutions deal with computers as a one-time budget
allocation, with little consideration of updating equipment (Green & Eastman, 1994).

The survey also indicated that expanding campus networks remains a top priority
for all institutions and that student and faculty ownership of computers continues to rise

at a slow pace (Green & Eastman, 1994). The survey was based on responses from
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computing directors of 1011 two- and four-year colleges and universities in the United
States. While not surveying the faculty users of instructional technology, the survey does
give indications of the demand for instructional technologies and some of the problems of
adoption by faculty in higher education.

New instructional technologies mean change for individual faculty members. The
faculty member must change some of what they are currently doing in the teaching
process. For example even the simple activity of using word processing software to
prepare and store their lecture notes requires a faculty member to learn the software and
hardware and have access to the hardware and software at their convenience. This is a
change for many that in the past have relied on handwritten notes, and on a department
secretary and filing materials.

Change is by no means an easy pill to swallow. Lortie (1975, p.234), in his
sociological research on teachers, states "Teachers are like practitioners in other fields-
they are reluctant to try new approaches unless they feel sure they can make them work
and avoid damaging their reputations; obvious mistakes embarrass established
practitioners in any field." Faculty in higher education may look at using new technology
in teaching the same way. Typically, there are a number of internal and external factors
reacted to a faculty members decision to use technology in teaching.

Use of innovative processes or technologies in education is primarily dependent
on the individual instructor. While the administration of a school or university may
encourage or even dictate that new instructional technologies be used in the classroom by
faculty and teachers, the teacher is the primary party in the decision and the one that will

make it successful.

81



If the instructor is willing to accept some change in operating procedure,
instructional technologies may be integrated into the teaching process. For the individual
to change their current routine there must be some value in it for the individual faculty
member. Some may require that it ease their burden; that is, it does something more
efficiently. Others may need to see that it improves student learning or that there is a
clear advantage over the previous method. Whatever the requirement, a new technology
is not going to be used unless the faculty member expects some advantage from using it.

Faculty members are often mired in the traditional methods of teaching and utilize
the established technologies or tools of teaching, such as lectures, chalkboards, books,
and overheads. because they work and the faculty member has always used them. The
introduction of a computer, whether for preparation of materials or as a delivery medium,
requires the faculty to alter his or her established procedure in some fashion. Essentially,
using new instructional technologies is a change. A brief discussion of change follows.

What is meant by ‘change’? One way to look at this issue is to identify various
types of change (Schaller, 1972). Thomas Bennett (1962) suggests that there are four
types of change, change in structure, change in technology, change in behavior, and
change concerning assumptions and values.

“Change in structure” refers to changing the formal and established arrangement
of persons in an organization. If one arrangement is inadequate, a new one is developed.
This typically occurs so that work is done more effectively. Internal discontent and
external trends generally bring about organizational change.

The second type of change Bennett describes is change in technology. Technical

changes are usually suggested as a way to improve efficiency and productivity of an
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organization (Bennett, 1962), such as the introduction of automated computer processing
of billing in professional services or retailing. The impact of technical change, however,
may be traumatic to those people whose traditions, customs, skills and even sense of self
esteem may be challenged (Schaller, 1972).

The third type of change is in behavior. Changes in organizational structure and
technology involve people. These changes tend to cause behavioral changes, whether
directly or unintentionally. They usually require the people involved to develop new
ways of behaving and new relationships among people (Bennett, 1962).

The fourth type of change, in assumptions and value, is essential before any
individual or organization can be changed substantially. If people's behavior changes,
they must sometimes change the assumptions and values that guide behavior (Bennett,
1962). Assumptions are what people think they know in advance about other people or
situations while values are individual estimates of what is important to self and others.

Initially, technical change seems to be the only type of change related to a
discussion about faculty use of new instructional technologies. However, all the types of
change described are related to technology use. Changes in structure may be necessary to
accommodate use of an instructional technology in a classroom. For example, use of
computers in instruction may require more student participation and less instructor
lecture. The instructor may serve more to guide the learners in their learning and be
assisted by technicians in developing material. If technology is to be utilized effectively
over time, changes in the relationships of people and how they work will occur. For
example, faculty may need to depend more on support service from people in different

departments, or need to work closely with colleagues sharing certain equipment. Change
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in behavior is necessary in many cases if technology is introduced and utilized in
teaching. Patterns of past behavior or relationships between faculty and students,
administration, support, and even other faculty. In some cases may very well have to
change if technology is used. Assumptions about teaching, learning, students, and other
related factors may have to be altered to accommodate technology. This can only happen
if there is some perceived value by the major figure in the formula, the teacher. The
decision of faculty to use new instructional technologies appears to encompass all the

four types of change described above.

Summary

The skepticism of higher education faculty to new fechnology is by no means a
new phenomenon or restricted to university level. Aversion to change or resistance to the
adoption of technology has a long history in education. Even the medium of writing was
resisted when it was introduced to the educational system of ancient Greece (Carey,
1991). In the Republic, Plato argues forcefully for banning poets from society and for in
favor of the written word in the then oral-based education system of Greece. Plato
referred to the poets we picture--the artists of rhythmical and metrical language of
feeling--but the bureaucracy that maintained the oral system of education and knowledge
(Carey, 1991) which was resisting change to the long standing system of oratory
dominance (Havelock, 1964). At other times, questions were raised about the use of the
abacus and the slide rule weakening the mind, much as some people question the use of

calculators and computers (Snider, 1992).
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The use of new instructional technologies is a multidimensional problem, as is the
introduction of any innovation to education. It encompasses the possible use of new or
revised materials (curriculum, resources), the possible use of new teaching approaches
(teaching strategies, activities), and the possible alteration of beliefs (pedagogical
assumptions and theories underlying new technologies) (Fullan, 1991). Whether a faculty
member implements one or all of the factors is dependent on the faculty's individual and
organizational context and holds the key as to the outcome of the use of technologies.
Like Fullan's (1991) observation about the reality of educational change, the reality of
instructional technology use is in the relationship between the new instructional
technologies and the faculty member's individual and organizational contexts and their
personal histories.

Adoption or hesitation to adopt new instructional technologies by faculty involves
a complex system involving multiple variables, as represented by the five-component
model in chapter 3. Each use scenario has a different combination of the components that
may account for level of use. For example, in a large class this decision may be
influenced by the professor’s technology experience, the receptivity of the students, the
availability of resources, the technical support, compatibility of the technology with the
subject matter, and the ease with which the technology may be used.

While specific literature on instructional technology use in classrooms of higher
education is not that abundant, related technology literature seems to indicate that the use
of instructional technology in the classrooms is limited. Trade publications feature
examples of exemplary teachers and exciting applications, but among the mainstream of

faculty in higher education the story is different. Literature related to computing, K-12
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education, and specific technology applications at the university level imply obstacles to
use that are teacher, student, technology, and situation related. Research is needed to
examine the factors related to technology use so we understand what is involved in
determining instructional technology use at the higher education level. This may provide
clues as to how to produce more effective material and effective development programs

for encouraging faculty use.
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CHAPTER V

METHODOLOGY

A Qualitative Approach

While survey research offers a wealth of information about technology use
patterns and faculty demographics that help describe individual users, technology use,
knowledge of technology, and what encourages or discourages use, it does not readily
provide answers about why a faculty member decides to use technology.

In this study I use a mixture of qualitative and quantitative research methods to
examine why some faculty members seem to embrace instructional technologies while
others do not. In-depth interviews were used to collect qualitative data but quantitative
techniques like frequency counting were used in coding, reducing, and organizing the
data.

A structured interview approach is used with open-ended opportunities for
response. This allowed the faculty member to take the interview in the direction they
wanted to, discussing what was important to them. However, it allowed me to redirect the
faculty member if they digressed too much. This provided an approach to analyze
individual faculty members' accounts of their perceptions of factors related to
instructional technology use. Their own words describe how they interpret events, their

attitudes and beliefs, and suggest motivation for their actions.
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Though the data in this study is from a limited population, it helps describe what
is occurring with instructional technology use in higher education. The study produces
information that can be used by those who design instruction about technologies for
faculty. Study information may influence and benefit to those trying to encourage
increased use of instructional technology in higher education classrooms. It will also be
useful to those trying to bridge the gap between the early adopters of technology in the
classroom and the mainstream faculty who have not yet totally embraced the use of

technology in the classroom.

Population

The population for this study was selected from the 760 full-time teaching faculty
members at mid-sized Midwestern University. This did not include non-teaching faculty
members such as counselors and librarians. The university is a public, Carnegie
classification Doctorate-Granting I institution enrolling approximately 26, 000 students
with approximately 25 per cent at the graduate level. The Carnegie foundation for the
Advancement of Teaching, in Princeton, New Jersey, classifies Doctorate-Granting I
Universities as those that, besides offering a full range of baccalaureate programs, include
a commitment to graduate education through the doctoral degree. These universities
award at least 40 Ph.D.s a year in five or more disciplines.

The participating faculty members were respondents to a 1995 Office of Faculty
Development survey on faculty use of instructional technology. When the 1995 survey
was mailed to the faculty, it included a letter explaining the survey and requesting an

interview. A consent form, requesting permission to follow up the survey at some point
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with an in-depth interview was also included , to be returned with the survey. The survey
return was 48% (367 of the 760 sent), of which more than one hundred consented to

interviews.

Sample .
e

To select the participants to interview, I had to identify different levels of
instructional technology users. I decided to classify the respondents into three groups:
high, medium, and low level users of instructional technology. While high and low level
users' perception differences were originally the focus, I thought the medium level users
might provide useful information and have more to say. High and low level users
represent the two extremes, but it is the medium level users are the faculty members who
typically represent the greatest number. These are faculty members that have not quite
made up their minds whether to reject technology or adopt it. As a group, their
perceptions may provide valuable information into what they require to motivate use.

To identify the different use levels, I used data from the above-mentioned survey.
A copy of the survey form is included in Appendix II for review. This data provided
basic information about the population and a way to identify technology use levels.
Technologies surveyed included audio, film, video, multimedia, distance learning,
computer aided instruction (CAI), electronic mail (E-mail), computer
conferencing/bulletin boards, word processing, computer spreadsheets, Internet,
presentation software, and statistical computing.

The survey asked respondents to rate their knowledge and experience with these

technologies on a Likert scale, with one being none and five being expert. A question on
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the survey also asked the respondent to rate their frequency of use of the technologies on
a Likert scale, one being never and three being frequently. These were to assess the
faculty member's familiarity with and use of instructional technologies. To decide level
of use for a faculty member, the response to the knowledge and experience question was
multiplied by the frequency of use response for each technology questioned. Summing
the products across all the technology questions then produced an index representing
level of use for the respondent. Values ranged from 13 to 160. The lower 25% of the
values represented the low level users, values in the middle 25% represented middle level
users, while the upper 25% were high level users of instructional technology. To check to
see if this index was accurate, respondents were asked during the interview if they
thought they were a frequent, moderate, or an infrequent user of instructional
technologies. The index rating based on the responses to the survey correlated well with
the interviewee’s own assessment of technology use.

After the level of the users was determined, those consenting to be interviewed
were identified and their forms were separated from the total population. The selection of
participants to interview was a stratified selection process, which is random selection
within the three groups of participants consenting to be interviewed. Seven were
randomly selected from each category--high, medium, and low--for a total of 21 in the
sample. These became the participants interviewed for the study. Subjects selected had to
have signed an interview consent form included with the earlier survey. A copy of the
consent form is included in Appendix II.

In selecting the sample randomly from the different use levels, demographic

differences are evident that potentially influence instructional technology use. For
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example, some disciplines are technically oriented and others are not. Some instructors
are tenured while others are not. But random selection was made to try to prevent
generalizations about older faculty or faculty from a non-technical discipline. As seen in
Table I, the high users had a higher average years experience that the medium or low

users and a higher number of tenured faculty.
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Demographics

Gender  Yrs. Tenure Rank Discipline Use level

teaching
f 15 y  assc. speech high
m 24 y full geography  high
f 3 n  asst. Dbiology high
m 3.5 n  asst. business high
m 29 y full  history high
m 7 y  assc. manufact.  high
engineering
f 14 y full economics high
Avg. 13.6
m 5 n  asst. geology med.
f 10 y  assc. managem. med.
m 10 y asst.  physics med.
m 19 y full psychology med.
m 11 n* inst. business med.
m 21 n* spc.* engineering med.
m 4 n  asst. pub.admin. Med.
Avg. 11.4
f 35 n  asst. ed. psych. low
m 17 y  assc. physician’s low
asstistant
15 y  asst. intrerior low
design
m 3 n  assc. ind.design low
m 30 y full  English low
literature
f 2 n  asst. mathemat. low
education
f 11 y asst.  science low
education
Avg. 11.6

Table 1. Demographics of the sample
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Confidentiality of the subjects was protected throughout the study. A master list
of survey form identification numbers and names was made so that survey basic
information could be related to those consenting to participate in the interviews. Once the
study was completed, the master list was destroyed. No names are associated with the

findings.

Pilot Study

Following standard research procedure as prescribed by general literature (Gay,

C r— P

1981) I conducted pilot or exploratory interviews. The purpose was to test the interview :
format and revise it before conducting the project interviews. By doing this I could see if
the factors I focused on were considered important to a higher education faculty member
when deciding to use instructional technology.

The pilot consisted of two in-depth interviews with university faculty members
that consented to be interviewed, one a high user and one a low user. The high level user
was categorized based on their score from responses to the preliminary survey. The low-
level user was a departmental colleague when I knew, from experience, to be an
infrequent user of instructional technologies.

The results of the pilot interviews did suggest some differences in how high and
low level users perceived factors related to technology use. While both faculty members
discussed similar topics based on the questions asked and had similar complaints, there
appeared differences in their attitudes. One faculty member saw positive points where the
other saw negatives. It must be remembered that teaching in different situations and with

different levels of students is an important determinant. Each faculty member’s situation
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regarding students, support, and communications with colleagues, software, and training
played a part in shaping their comments. While not especially showing individual
characteristic differences, the interview format appeared to provide information about
how the faculty member perceives situations and what they think is beneficial or
valuable. This was important.

Reviewing the pilot interviews suggested some changes in the phrasing of the
questions. The idea of the format used was to get information about what influenced
faculty decisions on the use of technology without directing them to say what I thought
were the reasons. If the questions were too direct, I might unconsciously lead the
respondent and interpret the responses to fit what I thought were the reasons. The idea of
open-ended format was to allow respondents to talk about changes occurring that they
perceived important to them. If the respondent continued to talk about certain factors
more than others do, these may be more significant to them. The challenge was to see
how these perceptions influenced their technology use.

I rephrased questions to let the respondents take the answer in the direction they
wanted. I modified the interview questions in the direction of focusing on change. Instead
of asking direct questions about use of technology, the format was altered to ask about
changes in the component areas of the model that may influence technology use. This
allowed the interviewee an open-ended opportunity to discuss the issues they thought
were important rather than me specifying the importance of a topic.

While this was effective, it occasionally allowed the respondent to digress, but I
could later direct more specific questions if the interview got too far off the theme. I also

added summary questions at the end of the interview that directly asked what areas the
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interviewee thought were most influential in their technology use. This helped my later
interviews to return to the intentions of the study and data collection.

The pilot study also helped me look at how I might analyze the information. For
example, I looked for phrases or recurring themes in the interviews. I counted the number
of times that the topics occurred in the interviews to see any similarity or dissimilarity
between the two levels of users. After comparing the frequency of the topics, I assigned
values to topic statements based on whether the topic was mentioned positively or
negatively. I then tallied the values and compared. The value was a judgement call on my
part, which would suggest bias. To try to reduce this potential, I included questions in the
interview format that asked the participant if they thought a subject or statement was
positive or negative.

The pilot study analysis helped me restructure part of the questionnaire to help me
bring more validity to my study analysis. Doing the two interviews also allowed me the
opportunity to rephrase some questions so I would be less leading. After some changes, I
thought the format and structure of the interviews was suitable for collecting data for the

study. A draft of the pilot study results may be found in Appendix Ila.

Interviews

In-depth interviews were then used to collect such as data. Detailed information
about the faculty interviewed, their perceptions about changes in factors related to the use
of instructional technology, and confirmation of their technology use level. Subjects
selected to participate in the interviews were contacted to schedule times. The interviews

were typically held in the participant's office and were approximately one hour long. The
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interviewees were asked to sign another consent form and interviews were recorded with
the consent of the participant. Parts of the tapes were transcribed for use in the
discussion.

Interviews are the core of the study, the primary source of data. Interview data
provides insight on faculty perceptions of change in the factors related to technology use.
The interviewing process focused on: 1.) What and how much is changing? 2.) How
faculty members perceive this, why they think this is occurring, and 3.) Is this related to
using instructional technology in teaching?

Interview questions addressed the components of the model previously described,
and the faculty members' perceived change in these components over time. Categories of
inquiry were the learner, the faculty member, the technology, and the environment.
General introductory and summary questions were included at the beginning and end of
the interviews, but for the most part the interview questions were specific to the areas
mentioned.

For each model component, learner, faculty, technology, and environment,
questions were asked about a faculty member's perceived changes in the areas. For
example, a learner question asked the faculty member if they perceived any changes in
the subject skills of their students in the last five years. This gave the faculty. member an
open-ended format to discuss student change that may influence technology use, if that
were important to them. They could take the question where they wanted, emphasizing
the topics that were important or influential to them. Similar questions were used in each

of the mentioned areas.
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No direct questions were asked about what the interviewee perceived as valuable,
to prevent leading the interviewee. By being non-directive to this issue, frequency of
mention and the way topics were discussed could suggest perceived value. Faculty
members were asked about positive or negative thoughts on some topics and, at the end,
which of the listed components they considered the most influential. This helped suggest
what a respondent perceived as important. While open-ended questions were initially
asked, more specific questions were asked if the respondent failed to address the issues.
The format for the interview questions may be found in Appendix III.

I used an interview format because I wanted to look deeper into what faculty
members were saying about why they did or did not use technology in their teaching.
While the survey information helped show whom on the faculty used instructional
technology and when they used it, it did not answer why. Were there characteristics that
made them different from those that did not use instructional technology? Facing the
same barriers to use, some managed to be high users while others did not.

Interview data helps show why they decided to use the instructional technologies.
Accounts of what the faculty members said show what they think is important and what
they think prevents or encourages them. The interview data may suggest: 1). The way
faculty members are using or not using instructional technology and 2.) Why or why not
certain faculty members use it and others do not. I used the interview format to measure
if in fact my model components are suitable. It helps to probe deeper into the motivations
of the faculty and théir reasons for responding as they did to the survey questions on
instructional technology use. From the information, inferences that have explanatory

value can be drawn to answer questions about why some faculty members are more
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frequent users of newer technology in teaching. This provides material for a description
of the status of technology use in higher education instruction.

In summary, the in-depth interviews were 'non-directive' and probing. They
focused on changes in four component areas of the model but allowed the interviewee to
converse naturally. The respondent had the potential to carry the conversation and talk
about associated matters that he or she thought were related to the subject. If the
interviewee did not respond or take the interview in a direction of technology use, more
direct questions refocused the interview. This approach allowed the respondent to address
general areas of factor change without the researcher defining or assigning relevance or

significance to the areas.

Data coding. To help with the analysis of the interviews, I took notes during and
after each interview on the nature of the interaction. These were quick notations of
contextual data that could affect the interpretation of the interview content. When
reviewing tapes of the session, the audio recording did not always reflect the atmosphere
or mood of the session, so the notes aided interpretation. For example, audiotapes do not
relate information like the following: Did the interview go well or not and why not? ;
Was the respondent or interviewer distracted, comfortable, nervous, relaxed, wary, etc.? ;
Is the interviewer getting beyond the respondents scripted answers and to underlying
thoughts? ; Did the data all seem to ring true, etc.? (Jones, 1985). If the person was
extremely agitated about something that may have occurred on that particular day, they
may seem less optimistic and their response could seem negative. It helped to have notes

on the mood so I could assess my interpretations.
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I reviewed the audio tapes individually and personally categorized and coded the
data. The interviews were reviewed for references to change in each component of the
model and in subtopics, like past and present comparisons or similar key mentions of
change. I listened to the interview tapes and went over the notes taken during the
interview. To organize the information, I made an interview contact form, completing
one for every interview. On these forms I had a section after every question to note
significant statements in response to the questions. I also noted the tape numbers and
index position of the important statements so I could easily find them on the tapes later
for reevaluation. In another column I would write any of my thoughts or reactions that
occurred. I also made notes about the setting, the way the interviewee responded, and
about how the interview went. After listening to the interview and making notes on the
form, I condensed important points or topics from the interview information onto a
single-sheet contact summary form. On this form I tried to focus on the salient points
made by the respondent during the interview. I highlighted what I needed to know from
this interview contact and how it related to my primary premise. Examples of both the
interview contact form and the contact summary form are available in Appendix IV. In
hindsight, I should have completed these sheets after every interview, before engaging in
the next. This would have given me insight into the process and allowed me to make
adjustments each time to obtain information better. In fact, I did the forms after most of
the interviewing was done.

After organizing the information on contact interview forms and summary sheets,
1 examined the data again. Data volume was so huge that I had to find a way to reduce it

for closer comparison between the levels. This involved coding data to categorize and
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eventually reduce the data to a more manageable form. A great deal of statements all
seemed to say diverse things, so I needed to condense them to look for potential patterns.

Coding the data is one way to search for patterns, themes, or meaningful data. It
involves differentiating and combining data and researcher reflections on the material. I
initiated my coding scheme when I designed the interview format. In dividing the
interview questions into different categories, general, learner, faculty, technology,
environment, and summary, I made my first categories. These six question categories
became the initial data codes. I made a spreadsheet and set up the codes as headings. As I
played the tapes again, I noted frequently mentioned topics and references to change, as
the subject responded to questions. The frequently mentioned topics, ideas, or themes
related to the category were noted and these became sub codes of sorts. The sub codes
were then put below the category headings in the spreadsheet and became variables. My
spreadsheet was a variable by case matrix, with variables across the top and the
respondents or cases down the side. An example of the spreadsheets can be found in
Appendix V.

The indicators or references to change were tallied in categories for frequency
counts. This technique of quantifying the data was to order and structure the data to ease
further interpretation of the data. I was also being alert for unanticipated categories from
the respondent, trying to avoid structuring the data from a priori definitions (Jones, 1985).
From this, conceptual categories emerged that are inclusive of both the model designated
categories and the ideas suggested as important by the interviewees (Jones, 1985). This
provided information on what perceived changes motivated or inhibited faculty use of

technology in the teaching process.
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A dichotomous coding technique was also used with the matrix to help reveal
patterns. The data statements or frequently mentioned topics were coded positive and
negative in each of the different categories. I would assign a value of +1, 0, or -1 each
time it was mentioned, in the particular cell, depending on whether this was mentioned in
a positive (+1), noncommittal (0), or negative (-1) context. Because this was a judgment
call on my part, I would often directly ask the respondent how they felt about the topic,
whether they thought this was positive or negative, to verify my judgement. I found that
my judgement was accurate. While this was not practical for every statement, it provided
some validation to my judgement. This data was then examined and manipulated, seeking

any differences if evident.

Data reduction. This case by variable matrix format allowed a display of relevant
responses by different level users for comparison. Though initially it was quite large,
looking for only the most frequently mentioned items from each category reduced it.
Totals were tallied for individuals and then these totals were summed for all the high,
medium and low level users. New tables with just the sums were made to allow easier
comparisons between the levels of use. Then, topics with a frequency count of 15 or
greater were separated and tables of these factors were formed.

Topics that were similar in nature were also combined to reduce the number of
topics. If faculty members discussed equipment, software, supplies, resources, and
funding together, these might be combined to one summary topic like support. This

permitted an easier visual assessment of the tables.
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Data analysis. The data analysis was almost totally visual and not a statistical
treatment. Tables were visually examined to see if patterns existed that could
differentiate the levels of users. From the matrix, the topic frequency and value numbers
show areas important at the different use levels. High frequency count shows that a
particular topic was of interest to that level of user. A particular topic mentioned more by
one level of user might be more important to respondents in that category.

Value sums for the topics show the number of positive or negative statements.
This value can show attitude toward a topic for a particular use level. The attitude may be
the influential factor in the decision to use or not use instructional technologies. The
positive or negative values also help show if that level of users perceives benefit in
technologies under discussion. If users are negative toward support in their environment,
yet still use a technology, their perception of benefit from using the technology must
exceed the inhibiting factor.

The frequency and value numbers in data reduction tables were used instead of
the comments when analyzing the results. Numbers, though quantitative, offered an
alternative representation of the qualitative data. It was a method of reducing the data so
that it did not take up a huge amount of space and be unmanageable. It represents the
qualitative data in a tabular form. The analysis is a mixed qualitative/quantitative
approach. Quantitative aspects are primarily to simplify the reduction of the data. The
reduction of data is to put it into a form that patterns can be visually recognized.
Examples of the tables are available in Appendix VI.

To look for differences in high, medium, and low users, I looked at the most

frequently mentioned topics in each question category and compared the frequencies and
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value sums for each level. I also made tables to compare the initial value when the topic
was mentioned with the overall topic value. This suggested if a high or low user might be
positive initially on a topic, but later become negative. Examples of these tables are
available in the Appendix VII.

The data was reviewed for statements from users that would help show why they
decided to use or not use newer instructional technology. Tables were used to support the
statements and this information was used to write accounts of the faculty members and
what they said in the interviews. These accounts focused on what they perceived as
important barriers or incentives to the use of instructional technology. Accounts were
supported with quotations from the interviews. Descriptions and accounts are in the

results chapter.
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