Copyright
by
Carolyn Dianna Thomas
2011

The Dissertation Committee for Carolyn Dianna Thomas Certifies
that this is the approved version of the following dissertation:

FACTORS AFFECTING FACULTY USE OF
TECHNOLOGY-ENHANCED INSTRUCTION
AT RESEARCH UNIVERSITIES

Committee:

Pedro Reyes, Supervisor
Judy C. Ashcroft
Martha N. Ovando
Mary Lynn Rice-Lively
Edwin R. Sharpe, Jr.

FACTORS AFFECTING FACULTY USE OF
TECHNOLOGY-ENHANCED INSTRUCTION
AT RESEARCH UNIVERSITIES

by
Carolyn Dianna Thomas, B.B.A.; M.B.A.

Dissertation
Presented to the Faculty of the Graduate School of
The University of Texas at Austin
in Partial Fulfillment
of the Requirements
for the Degree of

Doctor of Philosophy

The University of Texas at Austin
May 2011

Dedication

To my partner, Michael Cerda, for his love and encouragement,
to my children, Nathaniel and Sheridan, who are my joy and inspiration,
and
to my extended family and friends, for their continued support and guidance.

Acknowledgements

My deepest thanks are extended to Dr. William Lasher, who served as my advisor
and committee chair until his retirement. His steadfast advice and abundant feedback
guided me through the successful completion of my doctoral studies and steered me
through the complexities of conducting a large-scale research study. Upon Dr. Lasher’s
retirement, Dr. Pedro Reyes agreed to chair my committee throughout the defense and the
final steps of the dissertation process. I thank Dr. Reyes for his insight, instruction, and
experience.
I owe my committee members my sincerest gratitude for their service. Dr. Judy
Ashcroft provided expertise on effective teaching strategies, faculty development models,
and continuing changes in the field of distance education. Drs. Martha Ovando, Mary
Lynn Rice-Lively, and Edwin Sharpe, Jr. provided constructive criticism and questioning
to challenge my assumptions. In addition to these esteemed committee members, I offer
thanks to the many experts on instructional technology research and statistical research
methods at The University of Texas at Austin.
A special thanks goes to Dr. Michael Barrett for his proofreading and editing
contributions. I am indebted to my family members for their assistance in printing,
mailing, and organizing the paper survey results and for their transcription and editing
experience. I also thank my friends, colleagues, and peers, who have acted as sounding
boards and advisors.

v

FACTORS AFFECTING FACULTY USE OF
TECHNOLOGY-ENHANCED INSTRUCTION AT RESEARCH
UNIVERSITIES

Publication No._____________

Carolyn Dianna Thomas, Ph.D.
The University of Texas at Austin, 2011

Supervisor: Pedro Reyes

In traditional models of university education, students gather in classrooms, listen
to instructors lecture on specific topics, and take notes with limited time for interaction.
Students are then expected to spend additional time outside of the classroom reading
textbooks, completing assignments, and preparing for tests. Instructors are viewed as
experts providing information to students in much the same manner that they learned the
content as students in college.
The advent of the World Wide Web in 1991 allowed a dramatic change in the
way students and faculty gather information, conduct research, and publish ideas.
Internet-based technologies can transform traditional classroom experiences. Student
participation can be increased by promoting group and collaborative learning online, and
by the use of tools such as e-mail, discussion boards, and synchronous chat sessions.
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The objectives of this study were to 1) determine which factors affected faculty
members’ use of technology integration in their instruction, and 2) determine what effect
the integration of technology had on the role and teaching styles of faculty members.
The study employed a mixed-methods research methodology.

A survey

instrument was developed and sent to faculty members at the five largest, public research
institutions. The level of technology integration was calculated on a scale ranging from
nonuse to full integration.

The scale included practices such as providing online

discussion areas, allowing/requiring students to use the Internet for assignments, and
using anonymous online surveys to gather student feedback. Faculty members were then
asked to elaborate on their answers.
After the quantitative and qualitative survey results were analyzed, a select group
of faculty members at one campus were interviewed to verify or dispute the findings. The
survey results revealed the factors that significantly contributed to the overall level of
technology integration were: instructional resources, professional and personal computer
use, level of class, gender, title, and type of online teaching experience. One of the most
significant factors was the level of instructional resources. Instructors with a facilitative
teaching style were most likely to integrate technology into their instruction.

This

information can inform institutions when creating faculty development programs and
budgeting limited resources.
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Chapter 1: Introduction
The present study investigated factors that affect instructors’ integration of
Internet-based technologies at five of the largest public research universities in the United
States. At such institutions, promotions and other rewards are more likely to be based on
conducting research, generating research funds, and bringing national and international
recognition for the researcher and the institution rather than on teaching effectiveness,
course-instructor survey results, and overall student learning. Yet, faculty responsibilities
can include teaching large-enrollment undergraduate classes, teaching graduate seminars,
supervising dissertations, and serving on committees. Instructors look for tools to
maximize their teaching effectiveness while minimizing additional demands on their
time.
Instructors integrate technology into their courses for a variety of reasons,
including improving communication with students, accessing relevant course material,
and providing access to guest speakers. The present study examined how factors such as
instructional support, institutional resources, and faculty members’ personal and
professional uses of technology affect the extent of integration of technology into
courses.

BACKGROUND
In the traditional model of university education, students gather in a classroom for
a set amount of time each week to listen to lectures on specified topics, taking notes with
limited time for interaction and demonstrating content knowledge by writing papers or
taking tests. Students spend additional time outside of the classroom reading textbooks,
gathering research materials, completing assignments, and preparing for tests. The
1

instructor’s role is to select course materials, prepare lectures, sequence assignments and
tests, and assess students’ knowledge of content. Instructors are viewed as experts
providing information to students, in much the same manner that instructors first learned
the content when they were in college.
For reasons theoretical and practical, the traditional model is flawed.
The theoretical basis for regarding the university learning experience as simply
knowledge transfer has been undermined by research in psychology and cognition. In the
1970s, American educators began to recognize the possibilities for improving academic
achievement by focusing on students as individuals. The renowned Swiss developmental
psychologist Jean Piaget found that children developed best in a classroom setting that
encouraged interaction. He advocated “child-centered” approaches, stating in
Conversations with Jean Piaget, “You have to make inventors, innovators—not
conformists” (Bringuier, 1980, p.132). Piaget’s work led to the constructivist theory of
learning that humans construct knowledge and meaning from their experiences (Piaget,
1967). The implication for classroom learning is that active student participation
promotes student achievement, as Alexander Astin (1985) explained: “Students learn by
becoming involved . . . Student involvement refers to the amount of physical and
psychological energy that the student devotes to the academic experience” (pp. 133-134).
The practical basis for the traditional university model has been undermined by
American demographics. The demand for post-secondary education has been increasing
dramatically, yet the number of students who can attend a university is limited by
physical infrastructure, such as the number and size of classrooms, the number of
dormitory rooms, the number of parking spaces, and the amount of office space for
faculty members and staff. Between 1985 and 1995, college enrollment increased 16
percent, from 12.2 million to 14.3 million, and between 1995 and 2005 it increased by
2

another 23 percent to 17.5 million. Projections called for 18.8 million by 2010 and 20.4
million by 2016 (NCES, 2007).
With the rapid maturation of Web-based technologies that can be integrated into
the instructional process, new models have become possible for meeting the demands of
increasing enrollments and changing student demographics in times of limited financial
resources, with the promise of improving the efficiency of services and the effectiveness
of classroom time.
The advent of the World Wide Web in 1991 has sparked a profound change in the
way students and faculty gather information, conduct research, and publish ideas. Anyone
with access to the Internet has the opportunity to post information online and search for
information about any topic at any time. With the Internet, universities can promote their
unique characteristics in recruiting students, highlight their faculty members’ success
stories and research studies, draw attention to student interests, and participate with other
institutions in the scholarship of discovery. Faculty members and students can publish
their thoughts, describe their interests, and communicate with people from around the
world.
Students are no longer simply consumers of information; they also produce
information and contribute to the creation of knowledge. By the end of the 1990s,
students no longer saw instructors simply as content experts, prompting faculty members
to adjust their teaching styles to accommodate changing student demands brought on by
new technologies.
In traditional classroom education, there is little time for student participation,
especially in large classes. Instructors devote a substantial portion of instructional time to
administrative tasks such as checking attendance, handing out materials, and receiving
assignments, leaving instructors pressured to best use the limited remaining classroom
3

time to cover essential material. Technology-enhanced instruction harnesses the power of
the Internet to encourage students’ participation and interaction with their peers in the
individual construction of knowledge. Faculty members can reduce the time they spend
on administrative tasks by posting materials and grades online, and they can enhance
student participation by promoting group and collaborative learning online and by
interacting with their colleagues through e-mail and discussion boards outside of class
time.

STATEMENT OF THE PROBLEM
As stated in the Web-Based Education Commission’s December 2000 Report to
the President and Congress titled The Power of the Internet for Learning: Moving from
Promise to Practice,
The question is no longer if the Internet can be used to transform learning in new
and powerful ways... Nor is the question should we invest the time, the energy,
and the money necessary to fulfill its promise in defining and shaping new
learning opportunity... It is time we collectively move the power of the Internet
for learning from promise to practice. (p. vi)
The incoming generation of students was born shortly after the first personal
computer was introduced. Technology has been an integral part of their lives. The 2002
report “The Internet Goes to College” of the Pew Internet and American Life Project
(Jones & Madden, 2002) noted that twenty percent of today’s students began using
computers by the age of 8, and by “the time they were 16 to 18 years old all of today’s
current college students had begun using computers—and the Internet was a
commonplace in the world in which they lived” (p. 2). It is essential to integrate the
Internet into post-secondary instruction to meet the needs of today’s students for more
interaction and participation in teaching and learning processes.
4

University faculty members use Internet-based instructional technologies to
varying degrees. Moertsch (1998) developed the Levels of Technology Implementation
Framework to describe implementation of educational technologies in K-12 schools. The
levels range from nonuse and awareness (0-1) to exploration, infusion, and integration (24) to expansion and refinement (5-6). Infusion refers to linking higher order thinking and
problem solving to critical content. Examples of this level include students analyzing data
using spreadsheets or databases and instructors dividing students into groups to debate
specific topics with supporting information gathered from Web sites. The highest level,
refinement, refers to a fully learner-centered curriculum with content emerging from
students’ needs and interests, with technology and other resources readily available to
support the learning process.
Boettcher (1999) looked specifically at levels of Internet integration in courses
and defined four levels of course “webness”: (a) Web presence, (b) Web-enhanced, (c)
Web-centric, and (d) fully Web. At the one end, a Web presence course typically contains
information published by the university about a course, such as the name of the
instructor, textbooks needed, and a syllabus. At the other end, the fully Web course
features full level integration, a course that can be accessed on the Internet anywhere,
anytime. Such a level of integration can be especially useful for building cohesion and a
sense of community among members of cohorts.
The present study focused on identifying reasons for the variance in the level of
Web integration from the faculty perspective. The level of technology integration was
calculated on a scale ranging from nonuse to full integration, and the scale includes
practices such as providing online discussion areas for informal conversation,
allowing/requiring students to use the Internet for assignments, and using anonymous
online surveys to gather student feedback during the semester.
5

RESEARCH QUESTIONS
Based on the history of the integration of technology in education and the
problems that were investigated, the present study focused on two research questions:
1.

What factors affect faculty members' level of technology integration in
their instruction?

2.

How has the role of faculty members changed with the integration of
technology in instruction, including changes in teaching styles?

METHODS
The present study employed a descriptive, non-experimental, survey design
including quantitative (selected response questions) and qualitative (open-ended response
questions) methodologies. Survey research is appropriate for asking questions of “a
sample of individuals who are representative of the group or groups being studied”
(Drew, 1980, p. 122). Anderson (1994) noted advantages of using combined methods
designs. Quantitative approaches measure phenomena and provide means of
generalization or replication, and qualitative approaches gather descriptive accounts that
enable others to draw parallels to their own experiences.
Because no existing survey instrument addressed the types of data needed for the
present study, the researcher developed an instrument with items addressing personal and
professional uses of technology, technology use in courses, instructional and institutional
resources, and faculty teaching styles, goals, and motivation. The instrument also
included open-ended questions about changes in teaching style and the advantages and
drawbacks of integrating technology into courses.
After pilot testing, the survey instrument was distributed to a large sample of
randomly-selected full-time and part-time teaching faculty at five of the largest public
6

research institutions in the United States, as determined by 2004 data from the Carnegie
Foundation. Responses were entered into a spreadsheet and analyzed using multiple
regression techniques to determine the effects of specific variables on the level of
integration of technology-enhanced instruction. The open-ended questions were coded
using techniques of content analysis, including iterative processes to revise categories
supporting overall interpretation of results. Content analysis has been defined broadly as
"any technique for making inferences by objectively and systematically identifying
specified characteristics of messages” (Holsti, 1969, p. 14).
Survey results revealed factors that significantly contributed to the overall level of
integration by faculty of technology-enhanced instruction into teaching, and open-ended
questions allowed respondents to expand on their answers to quantitative items.
In addition, the researcher interviewed eight faculty members at one of the
institutions included in this study. The researcher transcribed each interview and coded
them using content analysis in order to identify common themes. Such qualitative
methods are appropriate "when the researcher seeks to understand the reasons behaviors
occur as they do" (Drew, 1980, p. 163). Respondents can add "great insight, perspective,
or even new issues" (Drew, 1980, p. 174). The interviews allowed the researcher to pose
follow-up questions based on survey results, such as “Do you agree or disagree with the
finding that these three factors were the most significant ones in determining the level of
technology used in courses?”

DEFINITIONS
Several definitions are important for understanding discussion of the integration
of Internet-based technologies in education (Garrison & Anderson, 2003).
7

Distance education: Teaching and learning that occur when teacher and students are
separated by physical distance, with technology and often face-to-face communication
used to bridge the gap.
Innovation: An idea, practice, or object that is perceived as new by an individual or
another unit of adoption.
Instructional technology: The tools that make the process of imparting, communicating,
and transferring knowledge and information easier.
Internet: A worldwide interconnection of individual networks, which are operated by
government, industry, academia, and private parties with an agreement on how to
exchange information.
Technology-enhanced instruction: The application of digital, networked information
technology to the educational process.
World Wide Web: A global, virtual-network-based hypertext information system that uses
the Internet as its transport mechanism to display the content of computer screens (or
Web pages), including graphical, video, textual, and audio information.

SIGNIFICANCE OF STUDY
Over the past twenty years, much of the research literature in this area has focused
on instructional uses of the Internet in distance education courses (Willis, 1993; Arbaugh,
2002; Jones, 2000; Kuh & Vesper, 2001). When the Internet was initially used as a
medium for offering courses, many educators wondered if this method of education was
as successful as face-to-face instruction. In The No Significant Difference Phenomenon,
Thomas Russell (2001) reported the results of a meta-analysis of 355 studies that
examined student outcomes in non-traditional course delivery. Results showed that there
8

was “no significant difference in student outcomes between alternate methods of
education delivery” (WCET, 2009). The studies suggest that education does not require
face-to-face interaction and that students can learn effectively even when there is a
physical separation between the instructor and student. With Internet-based courses,
students are not limited in where or when they can take classes, so they can manage the
responsibilities of work and family while still pursuing a college education. Such courses
will be necessary to meet the demands of serving an additional two million students in
the next six years.
A few studies have focused on the uses of technology to enhance the traditional
classroom experience (Jacobsen, 1998; Gueldenzoph, Guidera, Whipple, Mertler, &
Dutton, 1999). Researchers concluded that the degree of integration of technology in
face-to-face classes depended on many factors. Jacobsen found that effective training and
support resources were necessary for technology integration to succeed. Wingard’s multiinstitutional study investigated changes in traditional classes when Internet-based
technologies were introduced. One principal finding was that integration of Web-based
technologies took additional time, but instructors reported that “this increased preparation
contributed to greater student engagement and active learning in the classroom”
(Wingard, 2004, p. 35).
Several studies have addressed faculty teaching styles, motivation to teach, and
teaching effectiveness (Boyer, 1990; Berman & Skeff, 1988; McKeachie, 1990).
Enthusiasm to teach can be affected by an instructor’s inherent intrinsic and extrinsic
motivation. Intrinsic motivation theory asserts that, while external rewards are important,
people’s enthusiasm will persist if they enjoy the activity. Extrinsic motivation theory
asserts that external rewards such as recognition from peers and superiors, promotions, or
raises are the primary motivators for an individual’s willingness to engage in activities.
9

Identifying effective motivators for instructors is critical to the success or failure of
introducing disruptive changes such as learning how to use new technologies and
integrate them into instruction.
The present study extends such research by examining several factors that could
affect preparation and motivation, including institutional factors such as access to
technical resources, training programs, and instructional resources and personal factors
such as motivation, goals, and current use of technology. The delivery of university
courses is moving from the traditional face-to-face model to a hybrid model characterized
by levels of “webness.” By examining the factors that influence instructors’ levels of
technology-enhanced instruction, new models of instruction can be developed to meet the
educational needs of students. The present study investigated incentives and barriers to
the use of technology-enhanced instruction and how they shaped changes in the role of
the faculty member in the teaching and learning process. The information can help
institutions determine how to allocate limited resources effectively to address faculty
development, campus technology infrastructure, and faculty support needs.

LIMITATIONS AND DELIMITATIONS
The present study focused on faculty members at one of the top five public
research universities in the nation, each with a mission to educate students while
maintaining high standards in the quantity and quality of research. The five institutions
offer bachelor’s, master’s, and doctoral degrees in a wide range of fields. The present
study did not address the effectiveness of technology-enhanced instruction nor the
broader field of distance education.

10

The focus on a select group of universities may mean that the results are not
generalizable to all college-level faculty members.

SUMMARY
The use of technology to supplement the traditional classroom instruction can
reduce time spent on administrative tasks and increase the degree of student participation.
Some faculty members have readily adopted technology-enhanced instruction in their
classrooms, while others have been reluctant to do so. The present study identified factors
that affect the level of instructors’ use of technology-enhanced instruction.
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Chapter 2: Literature Review
Higher education institutions have relied predominantly on teaching models based
on the idea of a “sage on the stage” (King, 1993), characterized by instructors regarded as
experts who lecture about a limited set of concepts and terminology that students must
master to receive credit for the course.
Yet, throughout the 20th century, research in educational psychology has
highlighted the need for new teaching models that include more student interaction and
engagement. David and Roger Johnson concluded that students learn more effectively in
cooperative, student-focused classes (Johnson & Johnson, 1999). Educational
psychologists such as Jean Piaget focused on the benefits of student-centered learning in
a classroom with interaction between the external environment and the student
(Bringuier, 1980). Alexander Astin (1985) wrote that students learn by becoming
mentally and physically involved in the academic experience.
Such research set the stage for new models of teaching that emphasized the
students’ role in their learning. The introduction of the World Wide Web and graphical
browsers in 1991 enabled students and faculty to have a vast wealth of information at
their fingertips. They could also harness the power of the Internet to become publishers.
This chapter provides a historical overview of American higher education,
followed by a review of research addressing innovation adoption, instructional
innovation, faculty motivation models, changing faculty roles, student learning, distance
learning, and information technology to identify factors relevant in the process of
technology integration.

12

HISTORICAL OVERVIEW
American higher education began in 1643 with the founding of Harvard
University (Rudolph, 1990). Early American universities focused on the standardized
classical content of English universities, with a master teacher, students, and class tutors
participating in debates in small classes. The idea of developing college-trained men was
very important to new colonists, but the programs offered did not appeal to “men of a
practical inclination” (Rudolph, 1990, p. 20). The distance to universities was excessive,
and most men were needed on the farms. Few students pursued secondary schooling with
a tutor, and even fewer went on to college.
With the founding of the new nation, educated citizens were needed for effective
participation in the new democracy. In 1786, Thomas Jefferson wrote to George Wythe
about the importance of education: “I think by far the most important bill in our whole
code is that for the diffusion of knowledge among the people. No other sure foundation
can be devised, for the preservation of freedom and happiness... Preach, my dear Sir, a
crusade against ignorance; establish and improve the law for educating the common
people” (The Papers of Thomas Jefferson, 1950, p. 244).
Jefferson supported public financing of educational institutions. American
universities responded to the country’s transition from an agriculturally-based economy
to an industrially-based economy by increasing access for a more diverse population of
students and by increasing scientific research that could lead to productivity increases in
agriculture and industry (Hanna, 1998). Over time, state legislatures began to contribute
great sums of money to the post-secondary education of their citizens. Members of the
new cohort of academicians needed to provide such education were expected to have
earned doctoral degrees, to conduct research, and to publish their findings (Rudolph,
1990).
13

The years following World War II were a watershed period in the history of
American higher education as benefits provided by the G.I. Bill spurred considerable
increases in college enrollments by former soldiers. The great numbers and diversity of
this new population placed substantial demands on universities.
Nationally, demand for post-secondary education continues to increase, from 12.7
million enrolled students in 1987 to a projected 17.7 million students in 2012 (Gerald &
Hussar, 2000). At large public research institutions, class sizes have grown dramatically
to accommodate increasing enrollments. For example, at the University of Texas at
Austin, one of the largest universities in America, nearly 50,000 students register for
classes each year, with many undergraduate students receiving instruction in large
classes.
The traditional teaching-learning model developed as a means to deliver
education to large numbers of students, who heard lectures conducted by instructors in a
face-to-face setting (Hanna, 1998). This direct approach, called the transmittal model,
typically required one instructor with class sizes of 200 students or more, with the
relationship between instructor and students becoming ever more remote as class size
grew. This model assumes that students’ brain are like empty containers into which the
professor pours knowledge, a view of teaching and learning that regards students as
passive rather than active learners (King, 1993).
One strategy for increasing students’ engagement and participation in large
classes is for instructors to incorporate technology into instruction. To manage class time
more effectively, instructors can provide course materials with online tools such as
instructor Web sites or course management systems supported by the university. With
online resources instructors can return papers with feedback and enter grades. Instructors
14

can use the additional class time to incorporate more face-to-face discussion and group
activities.
For example, an instructor can shift the focus of class time to question and answer
review sessions, with all other course correspondence taking place online. Jacobsen
(1998) reported that instructors using technology-enhanced instruction described
themselves as better teachers.
Before the Internet, instructors and students could exchange materials by mail or
fax. But mailing was expensive and slow, and while fax machines were less expensive,
students could still incur considerable costs if they had to submit assignments through a
fee-based fax service. The Internet increased the capability to distribute materials to large
numbers of students quickly and inexpensively.
Today’s Internet began in 1969 as ARPANet (Advanced Research Projects
Agency Network), developed by the Department of Defense as a way for the United
States to take a lead role in science and technology research applicable to the military, by
linking university researchers in a cooperative communication community. In 1973, the
estimated number of ARPANet users was 2,000. During the next 20 years, e-mail was
introduced along with various file-sharing and communications standards. In 1991, the
World Wide Web emerged with graphical browsers as a tool for people to communicate
more easily (Zakon, 2005). Use of the Internet and the World Wide Web grew rapidly.
As of December 31, 2000, there were approximately 361 million users. By June 30, 2010,
the number had increased by 445% to nearly 1.97 billion (Internet World Stats, 2010).
Faculty and students can now communicate with people around the world, and
they have quick and easy access to abundant information. However, faculty especially
have different levels of comfort with finding quality information, and many must learn
new skills in information retrieval and screening (Webber & Johnston, 2000). The
15

general study of innovation adoption provides a framework to explore why faculty vary
in the degree to which they integrate technology into their teaching.

INNOVATION ADOPTION RESEARCH
Several models have been developed to understand the diffusion of an innovation.
Rogers (1995) defined innovation as “an idea, practice, or object that is perceived as new
by an individual or other unit of adoption” (p. 11). He proposed five normally-distributed
adopter categories to characterize openness to innovation among the general population:
innovators (2.5%), early adopters (13.5%), early majority (34%), late majority (34%),
and laggards (16%) (Illustration 1).

Illustration 1. Adopter Categorization on the Basis of Innovativeness (Rogers, 2003)
Innovators are risk-takers who are willing to cope with the high degree of
uncertainty that normally accompanies an innovation. Early adopters, respected by peers,
are role models for other members of their organization (Rogers, 1995). At the other
extreme are laggards who typically try a new innovation but discontinue its use at some
16

point. Investigating why laggards stop using innovations can provide researchers with
insight as to why the rate of adoption is slower than expected or incomplete, that is, with
an adoption rate less than 100 percent (Rogers, 1995).
Proposed over 40 years ago, the Theory of Cultural Lag explored from a
sociological perspective why there are delays in adoption of innovations (Ogburn, 1964).
The theory remains useful for identifying the reasons why technology is accepted in
stages. Ogburn sought to explain the lags between the invention of new technology, its
distribution to society, and society’s adjustment to it (Westrum, 1991). He identified four
stages in cultural lag: technological, industrial, governmental, and social-philosophical
(Ogburn, 1964, p. 134). His theory suggests that industry is the first to adopt new
technology, followed by government, and while technology may lead innovations, slowchanging governmental institutions may hinder broad implementation, to the detriment of
society, the fourth stage in the cultural lag process (Ogburn, 1964, p. 143).
Individuals’ concerns may be the fundamental reason why innovations are not
adopted more readily. In the Concerns-Based Adoption Model, Hall and Hord (1987)
defined eight levels of use of an innovation along with seven stages of concern. The eight
levels of use are nonuse, orientation, preparation, mechanical, routine, refinement,
integration, and renewal (1987). The seven stages of concern are awareness (base level),
informational, personal, management, consequence, collaboration, and refocusing (Hall
& Hord, 1987).
Both models account for the reality that people have distinctive experiences and
backgrounds that cause them to vary in the amount of time they need to progress through
the stages.
In the Level of Technology Implementation (LoTI) model, Moersch (1994)
suggests stages similar to the eight levels of use identified in the Concerns-Based
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Adoption Model: nonuse, awareness, exploration, infusion, integration, expansion, and
refinement. At the highest level of acceptance of technology in instruction, for example,
adoption is so extensive that technology is totally engrained in the methods of the
instructor and the students.
These models have been used to explore the adoption of innovation in a broad
range of fields. Such exploration in the field of education requires consideration of
specific constraints in the study of instructional innovation.

INSTRUCTIONAL INNOVATION
Several studies have examined innovation more narrowly in the university
environment by exploring the instructional innovation process. Kozma (1985) developed
a grounded theory of instructional innovation in higher education to describe how faculty
filter new ideas.
My purpose ... is to describe the process through which faculty become aware of
new ideas in teaching, adopt them, reject them, or modify them, and then
institutionalize them, discontinue them, or disseminate them to colleagues. (p.
300-301)
Kozma found that instructional innovation in higher education is highly
dependent on the individual faculty member, which is consistent with the tradition of
strong faculty autonomy in universities as compared with other types of organizations
(Kozma, 1985, pp. 316-317). Kozma further noted that (1) innovations that are more
organizationally- and collaboratively-based have a greater likelihood of success and (2)
there must be balance between faculty autonomy and organizational considerations when
promoting instructional improvement. He found that those institutions that have the most
favorable results are those that implement programs to review faculty proposals for
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specific instructional innovations, require collaboration between faculty members, fund
accepted projects, and assess the results (Kozma, 1985).
While Kozma focused on the organizational process supporting instructional
innovation, Jacobsen (1998) examined the adoption patterns and characteristics of higher
education faculty who integrate technology into their instruction. She concluded that
faculty who have successfully integrated technology into their classroom instruction
believe that technology enables them to be better teachers, presents enriched learning
opportunities, provides better access to information, and fosters better communication
with students.
Gueldenzoph, Whipple, Mertier, and Dutton (1999) surveyed faculty at one
university to explore the relationships among demographic factors, faculty perceptions of
the effectiveness of technology, teaching styles, and uses of instructional technology.
They found that more of the younger faculty and faculty with fewer years of teaching
experience tended to use technology in the classroom. Instructional technology use was
also higher among faculty reporting a higher degree of perceived usefulness of
technology, more administrative support for the use of technology in the classroom, and a
more individualized teaching style.
These factors are similar to those found by Davis, Strand, Alexander, and
Hussain’s (1982) examination of the process of instructional innovation in a university
setting. They identified three factors that contribute to the innovation process: innovator
motivation, innovator activities, and organizational support. Innovation in the university
setting is “shaped by the interaction of the individual and the organization” (Davis, et al.,
1982, p. 584).
While other studies have looked at instructional innovation from the faculty
member’s perspective, Arbaugh (2002) examined the effects of Web-based technologies
19

and the behaviors of students and instructors that led to increased student learning and
student satisfaction in a sample of Web-based MBA courses at one university. He
suggested that a need existed for “faculty to develop skills using constructivist, rather
than objectivist, models for instruction” in response to findings that the most important
variable in successful course experiences was the “extent to which [faculty and students]
emphasize and invite interaction” (Arbaugh, 2002, p. 203).
Vygotsky, the Soviet social psychologist of the early 20th century, was closely
associated with the constructivist model of instruction. He believed that individuals create
knowledge and understanding by interacting with the environment while building on
existing knowledge (Vadeboncoeur, 1997).
Objectivist models of instruction assume that there is one reality that must be
imparted to students. Skinner, Pavlov, and Thorndike were leaders in the
objectivist/behaviorist fields. Their models are based on behavioral modification through
consequences and rewards to teach new information to students. Jonassen (1991)
explained objectivist models of education:
Students are not encouraged to make their own interpretations of what they
perceive; it is the role of the teacher or instruction to interpret events for them.
Learners are told about the world and are expected to replicate its content and
structure in their thinking. (p. 10)
Chickering and Ehrmann (1995) proposed how faculty can use technology as the
lever to implement Seven Principles for Good Practice in Higher Education: (1) studentfaculty contact, (2) cooperation among students, (3) active learning, (4) prompt feedback,
(5) time on task, (6) high expectations, and (7) diverse talents/ways of learning. For
example, e-mail and other asynchronous forms of communication can encourage contact
between students and faculty (principle 1), and technology can promote active learning
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(principle 3) by providing tools and activities for students to learn by doing and by
providing opportunities for time-delayed and real-time exchanges of ideas.
As the body of research suggests, faculty are critically important to the success of
any instructional innovation. In research universities in particular, faculty must conduct
research and publish their findings in order to have successful careers, so faculty may be
motivated by various rewards related to teaching and to research.

FACULTY MOTIVATION
Boyer (1990) suggested that, in research-intensive environments, faculty
motivation is more likely to be related to acquiring scholarly prestige. Remaining current
in their field requires an extensive investment of time for faculty members. They are
more likely to be motivated to implement innovative ways of teaching if their efforts are
directly linked to their standing among their peers and to their sense of personal success.
Kobulnicky (1999) identified two such motivating factors in a review of the
planning process at one university for academic information technology. One factor was
adequate institutional support, including funding, skilled staff, equipment, and training. A
second factor was active participation by faculty members in groundbreaking efforts that
resulted in prestige within their peer community and opportunities for additional rewards
through consulting opportunities.
Studies concerning faculty interested in teaching distance-education courses
provide insight into factors that impact faculty motivation to incorporate technology into
the traditional classroom. Wolcott and Betts (1999) reported that the top five motivating
factors were the ability to reach new audiences unable to attend class on campus, the
opportunity to develop new ideas, personal motivation to use technology, intellectual
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challenge, and overall job satisfaction. The principal inhibiting factors were lack of time,
reduction of face-to-face interaction between faculty and students, and lack of essential
skills. Faculty who were the subject of their studies were not enticed by the promise of
external rewards such as stipends, merit pay, promotions, or awards.
On the other hand, McKeachie (1990) contended that well-established literature
indicates that extrinsic rewards do influence faculty behavior and that extrinsic
motivation can sometimes add to intrinsic motivation. For example, new teachers want to
be liked by their students, but with experience comes the knowledge that being respected
by students is more important than being liked (McKeachie, 1990).
Expectancy theory, which is based on the principle that people make decisions by
determining the potential payoff for them (Mowday & Nam, 1997), is relevant to
analyzing faculty motivation as well. Faculty behavior is based on beliefs that specific
outcomes are likely to result from accomplishing specific tasks. But projected payoffs, or
expectancies, are “subjective probabilities or individual beliefs, not objective likelihoods”
(p. 130).

CHANGING FACULTY TEACHING STYLES
Bonham (as cited in Astin, et al., 1974, p. 7) stated, “...much of what passes for
higher education tends to dull enthusiasms of thousands of new learners rather than strike
fresh sparks of intellectual inquiry and curiosity.” Teaching is typically conducted in
isolation from faculty peers and is rarely open to collegial scrutiny. Most teaching is an
individual and solitary process, with few opportunities to work cooperatively (Freedman
& Sanford, 1973).
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Grasha (1996) identified five teaching styles: expert, formal authority, personal
model, facilitator, and delegator. Expert instructors believe that they have knowledge and
expertise that must be imparted to and understood by students. Formal authority
instructors rely on the privileged role as instructor, developing learning goals and
providing positive and negative feedback. Personal model instructors teach by example,
guiding students to imitate their approach. Facilitator instructors are student-centered,
intent on establishing an environment in which students can independently learn new
concepts and take greater responsibility for their learning. The delegator instructor
regards students as autonomous learners with access to the instructor as a resource
(Grasha, 1996).
Axelrod (1973) proposed four prototypes of instructors:
Prototype 1 – Principles and facts: the instructor has mastered the cognitive
knowledge in the field and teaches what he or she knows.
Prototype 2 – Instructor-centered: the instructor injects his or her personality and
unique point of view into the material presented.
Prototype 3 – Student-centered focusing on intellectual skills: the instructor is
concerned with training minds.
Prototype 4 – Student-centered focusing on affective skills: the instructor works
with students as people.
Among the difficulties that faculty face are assessing learning outcomes and
dealing with academic environments with ambiguous and conflicting role demands (Bess,
1977). For example, findings from a case study of one department in a medium-sized
Doctoral II university suggested that faculty were very concerned with meeting
institutional teaching requirements, but they had few incentives to change their teaching
styles or to add to their workloads by acquiring high-tech skills (Cravener, 1999).
23

In the traditional classroom, faculty are expected to design, develop, and deliver
instruction and to mediate and assess students’ understanding. In virtual education,
technology can be useful in unbundling these roles and enabling faculty to concentrate on
the areas in which they have expertise. In the traditional classroom environment,
unbundling
allows deans, department chairs, and their faculties to compare costs of
instruction under different scenarios and to distribute workloads to increase
effectiveness and efficiency ... [and can be] part of a larger strategic process to
reevaluate instructional delivery. (Paulson, 2002, p. 133)
Bates (2000) said, “History suggests that the introduction of new technology is
usually accompanied by major changes in the organization of work” (p. 1). He further
asserted that the effective use of technology “requires a revolution in thinking about
teaching and learning. Part of that revolution necessitates restructuring universities and
colleges—that is, changing the way higher education institutions are planned, managed,
and organized” (p. xiii). A university structure with a “mix of centralized and
decentralized strategies is recommended to support teaching with technology” (Bates,
2000, p. 4).
Senior faculty enjoy considerable opportunity to work closely with graduate
students and prepare them for challenging and rewarding careers as professors by
providing them with a solid foundation for their rapidly changing roles (Austin, 2002).
Future faculty will face challenges such as increased student diversity, greater emphasis
on learning outcomes, post-modern forms of knowledge, and significant changes in
faculty demographics (Austin, 2002). Institutions must integrate faculty development and
teaching preparation into their doctoral programs. Internships that provide opportunities
for graduate students to work collaboratively with senior faculty help students gain real-
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world insight into the teaching, research, and service roles of faculty members (Austin,
2002).

STUDENT LEARNING
Student learning can be impacted by the ways faculty use instructional
technologies. For example, by using technology to obtain feedback, students can benefit
from objective tests (multiple choice, matching, and fill-in-the blank varieties), yet Hoos
(1975) found that increased use of objective tests—combined with the decreased use of
essay-type questions—negatively impacted students’ writing ability.
Kuh and Hu (2001) investigated the level and types of faculty-student interaction
to determine the impact on student satisfaction and student learning. Student satisfaction
and gains in student learning were directly related to the degree of educational effort.
They concluded that more faculty-student contact led (indirectly) to increased student
satisfaction and increased student learning.
While instructional technology can provide more opportunities for students to
participate online, Chickering and Ehrmann (1995) found that communication can
become more impersonal as online interaction increases. While some students may feel
more comfortable typing their thoughts for others to see, others may feel hampered by the
time required to do so. In contrast to face-to-face discussion, asynchronous
communication, such as discussion boards, does not provide immediate response and
feedback, making students feel disconnected and distant from the instructor and other
students.
Howard (2002) studied college student participation, finding that both instructors
and students needed to develop strategies to “overcome the perceived barriers that
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technology presents for them” (p. 777). And as courses are developed so that students
become more responsible for their learning, some students remain unprepared for such
increased levels of responsibility. and they may decide that they don’t need to attend
class, since handouts and presentations are available online.
Collaborative learning in the online environment can help students with different
personality types build working relationships and become more responsible for staying
on task (Chickering et. al., 1995). Berge and Schrum (1998) reported that students
benefited from technology-enhanced learning, due to the ease of access to the abundant
resources available at the click of a mouse.

DISTANCE LEARNING
With little, if any, face-to-face interaction with students, effective instructors in
distance education must assess the needs of students, adapt their teaching styles to meet
those needs, and gain familiarity with delivery technology. Distance education demands
that instructors’ skill sets include facilitation as well as provision of content (Willis,
1993). Without the benefit of face-to-face interaction, students must rely on technology to
provide bridges to other students and to the instructor (Willis, 1993).
Moore and Kearsley (2005) found that faculty members had several concerns
about adopting new technology, including the time commitment to learn new technology
and to develop new or modify existing courses to integrate technology effectively, the
lack of knowledge and experience in teaching in an online environment, and the lack of
instructional design support. Foa (1993) suggested that once faculty successfully
integrated technology into their instruction, they would be more willing to embrace
distance education.
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Distance education can address student and university needs. Many students
require increased access to education and training that are available where they live so
that they can blend education with other responsibilities. Universities can benefit from
distance learning by improving the cost effectiveness of educational resources and the
capability to provide emergency training (Moore & Kearsley, 2005).
Technology does not immediately reduce other costs; instead, technology support
and implementation time add to costs. Delivery of audio and video requires substantially
more bandwidth than does delivery of simple text or images. Other costs include support
personnel, course management software, and faculty development programs. Overhead
and evaluation costs constitute hidden costs, because they are not typically included in
initial budget planning.
Successful implementations of distance learning and technology-enhanced
learning require financial investments from the university to provide infrastructure and
time investments from the instructor to learn new models of teaching. If the technology
fails, students criticize the instructor for choosing the technology to deliver the
instruction. With attention to Willis’ research concerning technology-enhanced courses,
faculty can prepare for the necessary changes in teaching style in an online environment
and develop strategies to get feedback from students throughout a course. Technology
can provide the mechanism to promote effective interaction between class participants.

INFORMATION TECHNOLOGY
Ashby (1967) suggested there have been four revolutions in education: the
establishment of the public school system, the adoption of the written word as an
educational tool, the widespread distribution and use of textbooks, and the use of
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emerging electronic technologies. The Carnegie Commission on Higher Education (1972)
reported that “new technology may provide the greatest single opportunity for academic
change on and off campus,” and it forecast that in 2000 “a significant proportion of
instruction in higher education on campus may be carried on through information
technology—perhaps in a range of 10 to 20 percent” (p. 1). Bates (2000) noted that home
computers have been adopted more quickly than any previous technological innovation,
which means that an increasing number of students can access education at a distance.
According to a 2009 report by the U.S. Census, household Internet use increased from
49.6% in 2001 to 68.7%. Nearly all (94%) of teens reported using the Internet at least
occasionally while gathering information for their school writing assignments (Lenhart,
Arofeh, Smith & Macgill, 2008)
Green (2000) surveyed the use of information technology at universities, calling
for “retaining current IT personnel given off-campus competition” and “helping IT
personnel stay current with new technologies.” While two-thirds of institutions
participating in the survey had a strategic plan for information technology, only one-third
of the institutions had a strategic plan for distance education. Green’s 2008 Campus
Computing Survey revealed that the most important IT issue was security, followed by
staffing needs. Respondents from nearly 12% of the institutions polled said that their
most important IT need was to assist faculty with technology implementation and
integration.
Foa (1993) stated that, in order to be competitive and flourish, institutions of
higher education must change to meet the needs of current and future students for
convenient access to education. Paloff and Pratt (1999) noted that use of the Internet in
higher education was increasing, both for face-to-face classroom instruction and online
courses. Instructional technologies are not simply “enhancing technology, they are
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transforming the teaching and learning environment as we know it” (Bates, 2000, p. 21).
Technology-based education has high fixed costs, but low variable costs in comparison to
traditional courses. Massey & Wilger (1998) recommended that courses that can “profit
most from technology-based strategies are those subjects that have a high volume of
students, a standardized curriculum, and over whose content faculty are less possessive”
(p. 49).

SHORTCOMINGS OF PREVIOUS STUDIES
Research in the area of Web-based instruction is heavily focused on distance
learning and primarily on the characteristics of successful students (Schlosser &
Anderson, 1994) rather than on the characteristics of successful faculty members. Most
studies have explored instructional technology by comparing student success rates in
online courses with those from traditional, classroom-based courses (Moore &
Thompson, 1990; Verduin & Clark, 1991). Few studies have explored the integration of
technology in instruction in traditional classroom settings from a faculty member’s
perspective.
Those studies that have addressed faculty perspectives have been limited to one
university or one program (Kozma, 1985; Gueldenzoph, et al., 1999; Arbaugh, 2002),
yielding results that are not generalizable. The few large-scale studies that have been
conducted have been reported in dissertations rather than widely disseminated in peerreviewed journals (Jacobsen, 1998; Hargrove, 2000).
THEORETICAL FRAMEWORK
The present study addressed three areas: faculty motivation, benefits and
drawbacks of incorporating technology into instruction, and change in faculty teaching
29

styles. Sources of faculty motivation can include informal and formal peer networks and
intrinsic and extrinsic rewards. Research concerning the benefits and costs of innovation
can include consideration of the diffusion of innovation and concerns-based adoption
models, providing a framework for addressing incentives for technology integration.
Faculty members’ willingness to change and to acquire new teaching skills appropriate
for using innovations in technology is the critical factor in adopting technology-based
learning.

SUMMARY
Previous studies focused on distance learning and student success have been
suggestive of factors that determine the degree to which faculty members integrate
technology-enhanced instruction into their teaching, including individualized teaching
style, perceived usefulness of technology, innovator motivation, innovator activities, and
organizational and administrative support. Some faculty may be more intrinsically
motivated, incorporating technology because it provides enriched learning opportunities
for students. Others may be more extrinsically motivated, incorporating technology when
funding and staff support are provided. Others may be reluctant to learn something new
when they see little benefit to their careers. Still others may be reluctant to incorporate
technology into their instruction when they perceive the barriers to doing so as being too
high.
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Chapter 3: Methodology
INTRODUCTION
The present study employed survey and interview methods for two purposes: to
identify factors that affected the degree to which faculty integrated technology in their
instruction and to identify changes in teaching roles and styles in response to integrating
technology. The survey instrument included quantitative (selected-response questions)
and qualitative (open-ended questions) items to obtain data from a large sample of fulltime and part-time faculty members at five of the largest public research institutions in
the United States, as determined by 2004 data from the Carnegie Foundation. These five
institutions are classified as large, public institutions with “very high research activity”
(Carnegie Foundation, 2008). They have similar funding models and similar missions
that focus on research, teaching, and service to diverse student bodies. The student
enrollments range from 47,000 to 51,000.
After analysis of survey data was completed, interviews were conducted with
faculty members of one of the institutions to establish the accuracy of the findings and to
obtain additional insights from their narratives concerning their experiences with
integrating Internet-based technologies into their instruction.

PURPOSE STATEMENT
The purpose of the present study was to identify factors that affect faculty
members’ level of integration of technology in their instruction and to determine the
effects of technology integration on teaching styles and roles.
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RESEARCH QUESTIONS
Two research questions addressed the integration of Internet-based technologies
in instruction:
1. What factors affect faculty members’ level of technology integration in their
instruction?
2. How has the role of faculty members changed with the integration of technology
in instruction, including changes in teaching styles?

RESEARCH DESIGN
The present study addressed the effects of several factors, identified in prior
studies, on the level of instructional technology implemented in courses, using a survey
and interviews. Survey research is “appropriate for asking questions of a sample of
individuals who are representative of the group or groups being studied” (Drew, 1980, p.
122). Anderson (1994) noted the advantages of using combined methodologies: (a)
quantitative research seeks to measure phenomena and provide a means for
generalization or replication and (b) qualitative research seeks to gather descriptive
accounts that enable others to draw parallels to their own experiences.
The population identified for the present study included all part-time and full-time
faculty members at each of the five largest public research institutions in the United
States. Surveys were distributed to a sample of faculty members from each institution,
chosen using the simple random sampling method that ensured that every member of the
population had an equal chance of being selected (Frankfort-Nachmias, 1997).
Using the mixed-methods research approach, the researcher combined the
statistical procedures characteristic of quantitative research with the collection of
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meaning from participants’ characteristic of qualitative research (Creswell, 2003). Using
a survey was an effective means of gathering data from a sample of the population, and
quantitative approaches were an effective means of collecting and analyzing large
amounts of data, of determining which variables accounted for variance in the dependent
variable (technology use in courses), of looking at descriptive statistics for each of the
eighteen independent variables, and for analyzing relationships among the variables.
Responses to open-ended questions in the survey were analyzed using qualitative
techniques to identify common themes. After data analysis, results of interviews with
eight faculty members from one of the institutions were analyzed using qualitative
techniques, in order to determine whether the faculty members agreed with the findings
from analysis of the survey results.

SELECTION OF POPULATION AND SAMPLE
The study population consisted of full-time and part-time faculty members at five
of the largest public institutions in the United States, selected on the basis of three
criteria: (a) research universities with very high research activity, (b) institutions that
award at least 20 doctoral degrees per year (excluding degrees that qualify recipients for
entry into professional practice such as medicine and law), and (c) publically funded
institutions (Carnegie Foundation, 2008).

The names of the institutions have been

anonymized to protect the confidentiality and privacy of the participants.
Information from each institution’s Web site was used to assemble a list of names
of current faculty members, with random samples of faculty selected from each
institution. There were 17,186 faculty members in the population and 10,000 were
selected to participate in the study. All five of the institutions have colleges of liberal
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arts, natural sciences, business, engineering, fine arts and social sciences, along with
graduate schools and professional schools, such as colleges of law and medicine.

INSTRUMENT
The survey instrument was designed to address factors identified in prior studies
that comprise the literature review in the previous chapter. Surveys used by other
researchers did not meet the specific needs of the present study. Betts (1998) developed a
survey for faculty and deans to gather data on motivating and inhibiting factors that affect
faculty adoption of technology in distance education. Moersch (2001) developed the
Level of Technology Integration (LOTI) survey, which included items on technology
integration, technology limitations, technology resistance, computer proficiency, and
learner-centered instruction. Jacobsen (1998) posed two open-ended questions for faculty
members to list incentives and barriers affecting their level of technology integration.
The survey created for the present study included sections to elicit information
about demographic variables; professional and personal uses of technology; instructional
and institutional resources; teaching styles, goals, and motivation; perceived advantages
and drawbacks of integrating technology in instruction; and changes to teaching roles
based on technology integration. Participants could respond to a Web-based or paper
form. The instructions indicated that the estimated completion time was 15-20 minutes,
that responses were anonymous, and that results would be aggregated.
Survey items (Appendix A) were presented in seven sections: (a) demographics,
(b) computer use, (c) technology use in courses, (d) instructional resources, (e)
institutional resources, (f) teaching style, goals, and motivation, and (g) open-ended
questions. The first five sections included a variety of closed-ended items designed
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specifically for this survey. The section on teaching style, goals, and motivation was
based on scales developed by other researchers. The question on teaching style was based
on Grasha’s Teaching Style Inventory (1994) as summarized by Lucas (2005). The
question on teaching goals was based on a summary of questions from Angelo and Cross’
Teaching Goals Inventory (1993). The question on teaching motivation was based on
research by Kobunicky (1999) and Wolcott & Betts (1999). The last section of the survey
presented three open-ended questions about changes in teaching style, benefits of
integrating technology, and drawbacks of integrating technology.
The first section of the survey addressed demographic details including age,
gender, title, college, years of teaching experience, years of online teaching experience,
average class size, and level of courses primarily taught. These variables were used to
study the relationships between the dependent variable, level of technology integration,
and the independent variables age, gender, college, teaching experience, and types of
classes taught.
The second section of the survey focused on professional and personal computer
use. Professional tasks included composing documents, preparing presentations, and
analyzing research data; personal tasks included shopping/banking online, viewing maps,
or posting comments on a personal blog (Web log).
The third section of the instrument focused on technology use in courses. In order
to obtain information to develop a scale for the dependent variable, participants were
asked about methods they used to communicate with or distribute materials to students,
such as by the Web, by e-mail, or in person. In addition, participants were asked whether
they used specific Internet-based technologies such as synchronous chat, online exams,
online groups areas, and online surveys to gather anonymous student feedback.
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The fourth section of the survey focused on instructional resources, with separate
item sets concerning department/college and university instructional resources. For
example, the department/college might have provided teaching assistants, while the
university sponsored workshops available to all faculty. The items in this section focused
on instructional training, technical training, financial support for online course
development, and whether promotion and tenure review included consideration of the
level of Internet-based instructional technology incorporated in teaching.
The institutional resources section was also designed to gather data from
respondents concerning department/college and university institutional resources
separately. For example, the department/college could provide computer equipment and
maintenance, while the university provided wired or wireless Internet access. The items
in this section focused on whether the technical support, computer equipment, and course
management systems provided by the department/college and the university were
sufficient to meet the participant’s technical needs.
The fifth section of selected-response items focused on participants’ most
representative teaching style, teaching goals, and teaching motivation. Participants were
asked to select one of five teaching styles that most closely fit or best represented his/her
teaching style: expert, formal authority, personal model, facilitator, or delegator (Grasha,
1994). They were asked to indicate their teaching goals by reporting how they saw their
primary role: teaching facts and principles about subject matter, providing a role model,
developing higher-order thinking skills, preparing students for jobs and careers, fostering
student development and personal growth, or helping students develop basic learning
skills. And they were asked to characterize their teaching motivation as either
intrinsically or extrinsically based. Intrinsic motivation was defined as investing more
time on tasks that provide new skills, are intellectually challenging, or that can lead to
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increased job satisfaction. Extrinsic motivation was defined as investing more time on
tasks that can lead to prestige or additional awards or that are mandated.
The three open-ended questions afforded participants the opportunity to explain
their earlier responses. One question focused on what changes they may have made in
their teaching style as a result of integrating Internet-based technologies in their
instruction. The other two questions focused on what they thought could be benefits and
drawbacks of integrating Internet-based technologies in their instruction.

PILOT STUDY
During summer 2007, three experts in faculty development and instructional
technology and one faculty member reviewed paper and electronic versions of the survey
instrument. Each reviewer completed the survey and met with the researcher to discuss
clarifications of terminology and offer suggestions. Among the suggestions incorporated
in the final version of the instrument were inclusion of columns for responding Not
Applicable or Don’t Know, explicit directions indicating when multiple answers were
acceptable, and an explanation of the purpose and importance of the survey.

DATA COLLECTION
Survey research can be susceptible to low response rates (Kerlinger, 1986;
Sheehan & McMillan, 1999). The Central Limit Theorem states, “With sufficient sample
size the sampling distribution of the mean will be normal regardless of the shape of the
population distribution” (Frankfort-Nachmias, 1997, p. 503). The Central Limit Theorem
provides that as sample size becomes larger, the mean of the sampling distribution
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becomes equal to the population mean and that as the sample size becomes larger, the
standard error decreases (Frankfort-Nachmias, 1997).
The total number of faculty members at the five institutions chosen for the present
study was roughly 17,000. According to Krejcie and Morgan’s (1970) sample size table,
the minimum sample size for a population of 17,000 should be 377 if the sample
proportion p is to be within ± .05 of the population proportion P with a 95 percent level
of confidence. To use multiple regression analysis with categorical variables, Miller and
Kunce (1973) advised that 10 observations per variable would be optimal. The present
study included 18 independent variables, but each of the categorical variables such as
title, college, and teaching style was dummy coded, resulting in a total of 64 variables.
Using the recommendation of a minimum of 10 observations per variable, the sample size
would need to be at least 640 participants. Other researchers, such as Park and Dudycha
(1974) and Pedhazur (1997), have suggested that 15 subjects per predictor constitutes a
sufficient sample size, making the desired sample size the product 15 x 64, or 960.
The survey was distributed by mail and by e-mail. The Survey Monkey Webbased service was used to create the online version of the survey, to send e-mail messages
to the participants (Appendix B), and to track who had responded so that follow-up
reminders could be sent to those who had not responded. Sheehan and McMillan (1999)
advised that response rates to e-mail surveys are typically lower than those for traditional
surveys. They determined that reminder messages generate from 23 to 48 percent of total
responses.
The first set of invitations was sent by e-mail in 2008 between February 18 and
February 25, with two reminders sent by e-mail by the end of March. In April paper
surveys were sent to faculty members who had not completed the online version. The
total number of responses from the first set of e-mail invitations and paper surveys was
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727, which was less than the desired sample size of 930. A second set of invitations was
sent by e-mail between July 25 and July 27, with reminders sent in August and
September.
Each set of invitations included roughly 1,000 faculty members per institution, a
number reduced by invalid or missing e-mail or physical mailing addresses (Table 1).
The total number of faculty members in the sample was 1,054. By using both online and
print-based media, it was possible to gather data from a broad range of faculty, including
those who used very little, if any, technology in their instruction as well as those who
taught online courses that relied heavily on Internet-based technologies. The online and
paper instruments asked the same set of questions and provided space to answer openended questions. After analysis of survey responses was completed, interview requests
were sent to 23 faculty members at one of the five institutions who were members of
either the Faculty Council or the Graduate Assembly, the two primary faculty governance
organizations. None of the faculty had been invited to complete the survey. Eight faculty
members agreed to participate in a recorded interview (Appendix C). A summary of
survey findings (Appendix D) was provided to each faculty member before the interview.
They were asked whether they agreed with findings in each area and to explain the reason
for their response. They were given the opportunity to speak about their experiences with
integrating Internet-based technology in courses (Appendix E). Each interview lasted 30
to 45 minutes.
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DATA ANALYSIS
The response data were converted assigned numerical values for analysis using
Statistical Package for the Social Sciences (SPSS). Values of the dependent variable,
technology use in courses, was calculated by assigning 1 point for each affirmative
response in the survey section addressing technology use in a course and then summing
the points. With each of 25 items equally weighted, the range of possible values for the
dependent variable was 0-25.
Values for the variables professional computer use, personal computer use,
instructional resources, and institutional resources were also calculated by awarding one
point for each affirmative response in each section and summing the values, with each
item weighted equally. With twenty items, the values for professional computer use
ranged from 1 (rarely, if ever, used computers professionally) to 20 (used computers for
professional reasons regularly). With eleven items, the values for personal computer use
ranged from 1 (rarely, if ever, used computers personally) to 11 (used computers for
personal reasons regularly). With ten items each, the values for instructional resources
and for institutional resources each ranged from 0 to 10. The remaining variables were
either nominal, such as gender, or categorical, such as college, level of courses taught,
average course size, teaching style and goals.
Descriptive statistics were calculated for each of the 18 independent variables and
the dependent variable, technology use in courses: mean, median, minimum, maximum,
standard deviation, and variance. Multiple regression analysis was used to determine the
proportion of variance accounted for by each variable in the prediction of technology use
in instruction. All predictor variables were examined to determine which variables
significantly improved the accuracy of the final model.
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Qualitative analysis based on the principles of grounded theory was performed for
the three open-ended survey questions and the interviews, which were recorded,
transcribed, and analyzed using the same methods as used for the open-ended survey
questions. Grounded theory relies on methods that keep the researcher close to the real
world so that “the results and findings are ‘grounded’ in the empirical world” (Patton,
1990, p. 67). Strauss and Corbin (1990) defined grounded theory as one that is
… inductively derived from the study of the phenomenon it represents. That is, it
is discovered, developed and provisionally verified through systematic data
collection and analysis of data pertaining to that phenomenon. Therefore, data
collection, analysis and theory stand in reciprocal relationship with each other (p.
23).
Glaser and Strauss (1967) further explained that “most hypotheses and concepts
not only come from the data, but are systematically worked out in relation to the data
during the course of the research” (p. 6). Guba and Lincoln (1985) contrasted the
validity, reliability, and objectivity criteria traditionally associated with quantitative
research with the credibility, transferability, dependability, and confirmability associated
with qualitative research. Qualitative analysis includes “identifying, coding, and
categorizing patterns found in the data” (Byrne, 2001). By reading through participants’
responses, the researcher developed several code designations, such as “providing current
materials to students,” “multiple learning styles,” and “increased communication with
students.” These codes were applied as appropriate to each participant’s responses using
Atlas.ti qualitative research software. The codes were then grouped into similar
categories such as “access to materials,” “communication,” and “time investment.” After
analysis of the codes and the categories, overall themes emerged.
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SUMMARY
In order to generate a total sample size of approximately 1,000, two groups of
nearly 5,000 faculty members were sent online surveys. Faculty members in the first
group who did not complete the online surveys were also sent paper surveys. The tailormade survey instrument included items on demographics, uses of technology, resources,
and teaching style, motivation, and goals. Descriptive statistics were calculated for each
variable, and multiple regression analysis was used to develop the overall model to show
the proportion of variance accounted for by each of the variables in the prediction of
technology use in instruction. Qualitative analysis of the open-ended survey questions,
along with analysis of interview transcripts, provided depth and context for the
quantitative results.
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Chapter 4: Results

INTRODUCTION
The purpose of the present study was to identify factors that affect the degree to
which faculty integrate Internet-based technology in their instruction and to identify
changes in teaching roles and styles when they use such technology. Two research
questions were posed:
1.

What factors affect faculty members' level of technology integration in
their instruction?

2.

How has the role of faculty members changed with the integration of
technology in instruction, including changes in teaching styles?

DESCRIPTION OF FINAL PARTICIPANTS
In 2008, invitations to complete online the study’s survey instrument were sent to
the e-mail addresses of 4,818 faculty (1st round) in February, with three reminders sent to
faculty who failed to respond to the initial invitation. Faculty names and e-mail addresses
were obtained from university Web sites, college and department-specific sites, and
university directories. In March, 4,119 faculty who had not responded and who had valid
physical mailing addresses were sent paper surveys by mail, with self-addressed, stamped
envelopes included. Because of the expense of mailing, no reminders were sent to faculty
who were sent paper surveys. Due to the low response rate for the first round, in July
invitations to complete the Web form of the survey were sent to the e-mail addresses of a
new group of 4,860 faculty (2nd round).
Data collection began in February and was completed by mid November.
43

Table 1: Survey Response Rates by University
1st Round
Web Surveys

Received
/ Sent

University

Follow-up Paper
Surveys

%

Received
/ Sent

%

2nd Round
Web Surveys

Received
/ Sent

Total Web
Surveys

%

Received
/ Sent

%

All Surveys
Faculty
Responded
/ Faculty
Contacted
%

University A

69 / 983

7.2%

84 / 881

9.5%

53 / 878

6.0% 122 / 1861

6.6%

206 / 1861

11.1%

University B

68 / 989

6.9%

79 / 786 10.0%

68 / 1000

6.8% 136 / 1989

6.8%

215 / 1989

10.8%

University C

37 / 944

3.9%

104 / 784 13.3%

57 / 999

5.7%

94 / 1943

4.8%

198 / 1943

10.2%

University D

49 / 960

5.1%

69 / 856

8.5%

48 / 971

4.9%

97 / 1931

5.0%

166 / 1931

8.6%

University E

110 / 942 11.7%

58 / 812

7.1% 101 / 1012 10.0% 211 / 1954 10.8%

269 / 1954

13.8%

Total

333 / 4818

1054 / 9678

10.9%

6.9% 394 / 4119

9.6% 327 / 4860

6.7% 660 / 9678

6.8%

ANALYSIS OF DATA
Quantitative Analysis
Responses to the paper survey were manually entered into an Excel spreadsheet,
and responses to the Web survey were compiled using SurveyMonkey’s analytical tools.
The combined results were entered into SPSS software for analysis, with a significance
level of .05 specified for all statistical inferences.
Of the 9,678 faculty members who received invitations to participate in the study,
660 responded to the Web survey and 394 responded to the paper survey (Table 1), a
response rate of 10.9% overall (6.8% for Web surveys and 9.6% for paper). The highest
response rate was found for faculty from University E (13.7%), followed by the rates for
faculty at University A (11.1%), University B (10.8%), University C (10.2%), and
University D (8.6%).
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Demographic data were collected for age, gender, title, years of teaching
experience, employment status, college, level of course primarily taught, average course
size, and online teaching experience (Table 2).
Survey items were presented in six sections: (1) demographic information; (2)
personal and professional computer use; (3) technology use in courses; (4) instructional
and institutional resources; (5) teaching style, goals, and motivation; (6) changes in
teaching style and benefits and drawbacks of integrating technology (open-ended
questions).

Demographic Data
A total of 1,021 participants responded to the item concerning age. Because only
two participants responded by choosing the under-25 age range, they were combined with
the participants who chose the under-36 age range. Greater than one-third (383) of the
respondents were more than 55 years old (37.5%), with 294 in the 46-55 range (28.8%),
236 in the 36-45 range (23.1%), and 108 in the under-36 range (10.6%) (Figure 1). More
than one-half (581) of respondents to the age-range item were male (56.9%) with 440
female respondents (43.1%) (Table 2).
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Figure 1: Respondent Age Group by Gender

Full-time male faculty members comprised 52.0% (526) of the respondents while
full-time female faculty members comprised 48.1% (386) (Table 2). According to the
2008 Digest of Education Statistics from the National Center for Educational Statistics,
60.6% of the full-time faculty members in public 4-year degree-granting institutions in
fall 2007 were male and 39.4% were female (p. 360). In the present study, older
respondents were more likely to be male and younger respondents were more likely to be
female (Figure 1). Among participants who reported they were over 55 years of age,
68.9% were male, while among those who reported they were in the 36-45 age range,
43.2% were male (Table 2).
Respondents who indicated their title was professor comprised 34.4% (350) of the
total (Figure 2), with 78% male and 34% female. Among respondents who indicated their
title was assistant professor, 43.3% were male and 56.7% female (Table 2).
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Figure 2: Respondent Title by Gender

Respondents who indicated they had less than 6 years of teaching experience
comprised 17.5% (178) of the total, and 28.6% (291) indicated more than 26 years of
teaching experience (Table 2). Over 90% of respondents indicated their employment
status was full-time (Table 2), which compares to 68.4% of faculty nationally at public,
four-year colleges and universities (NCES, 2008, p. 360). Over 40% (397) of respondents
indicated upper-level undergraduate as the level of courses they primarily taught (Table
2). Approximately one-third (31.4%) of respondents indicated that their average class
size was less than 20 students, and another one-third (39.0%) indicated their class size
was 20-49 (Table 2). Most (71.6%) faculty indicated that they performed face-to-face
teaching, with the remainder reporting at least some online teaching experience (Table 2).
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Nearly half of the respondents (42.5%) indicated that facilitator most closely fit or
best represented a self-assessment of their teaching style, with 27.1% indicating expert (
Table 2). Half of the respondents indicated that their primary role as a teacher was to help
students develop higher-order thinking skills (Angelo & Cross, 1993). Male faculty were
more likely than female faculty to select expert as their teaching style and to select as
their goal to teach students facts about and principles of subject matter. Over 75% of the
respondents identified themselves as being more intrinsically motivated at work, that is,
as investing more time on tasks that are intellectually challenging, that develop new
skills, or that lead to increased job satisfaction (Kobulnicky, 1999; Wolcott & Betts,
1999).
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Table 2: Responses by Gender, Title, Age, Employment Status, Teaching Experience,
Online Experience, Course Level, Average Class Size, Teaching Style,
Teaching Goals, and Motivation
Male
All titles
Professor
Associate Professor
Assistant Professor
Non-Tenure Track
Age (Years)
under 36
36-45
46-55
more than 55
Employment Status
Full-time
Part-time
Teaching Experience (Years)
less than 6
6 – 12
13 – 19
20 – 26
more than 26
Online Teaching Experience
Face-to-face Only
Some Online, Some Face-to-face
Online Courses Only
Course Level Primarily Taught
Lower Level Undergrad
Upper Level Undergrad
Master’s
Doctoral
Average Course Size (students)
less than 20
20 – 49
50 – 99
100 – 200
more than 200
Teaching Style
Expert
Formal Authority
Personal Model
Facilitator
Delegator
Teaching Goals
Teach Facts
Provide Role Model
Develop Thinking Skills
Prepare For Jobs
Foster Growth
Develop Learning Skills
Teaching Motivation
Extrinsic
Intrinsic

577
266
131
94
86
581
54
102
161
264
574
526
48
577
85
105
71
99
217
570
424
144
2
542
117
222
84
119
571
166
213
106
54
32
537
182
53
86
200
16
541
130
28
262
54
60
7
534
100
434

%
Female
56.7%
440
76.0%
84
50.6%
128
43.3%
123
45.0%
105
56.9%
440
50.0%
54
43.2%
134
54.8%
133
68.9%
119
56.7%
438
57.7%
386
48.0%
52
56.8%
439
47.8%
93
45.9%
124
47.3%
79
58.9%
69
74.6%
74
56.8%
434
59.0%
295
51.8%
134
28.6%
5
56.8%
413
63.6%
67
55.9%
175
45.2%
102
63.3%
69
57.3%
425
53.0%
147
54.9%
175
64.2%
59
63.5%
31
71.1%
13
56.9%
406
71.1%
74
45.7%
63
58.1%
62
49.9%
201
72.7%
6
56.8%
411
69.1%
58
73.7%
10
55.0%
214
54.0%
46
45.5%
72
38.9%
11
57.1%
401
61.0%
64
56.3%
337

% Totals
% of category
43.3%
1017
100.0%
24.0%
350
34.4%
49.4%
259
25.5%
56.7%
217
21.3%
55.0%
191
18.8%
43.1%
1021
100.0%
50.0%
108
10.6%
56.8%
236
23.1%
45.2%
294
28.8%
31.1%
383
37.5%
43.3%
1012
100.0%
42.3%
912
90.1%
52.0%
100
9.9%
43.2%
1016
100.0%
52.2%
178
17.5%
54.1%
229
22.5%
52.7%
150
14.8%
41.1%
168
16.5%
25.4%
291
28.6%
43.2%
1004
100.0%
41.0%
719
71.6%
48.2%
278
27.7%
71.4%
7
.7%
43.2%
955
100.0%
36.4%
184
19.3%
44.1%
397
41.6%
54.8%
186
19.5%
36.7%
188
19.7%
42.7%
996
100.0%
47.0%
313
31.4%
45.1%
388
39.0%
35.8%
165
16.6%
36.5%
85
8.5%
28.9%
45
4.5%
43.1%
943
100.0%
28.9%
256
27.1%
54.3%
116
12.3%
41.9%
148
15.7%
50.1%
401
42.5%
27.3%
22
2.3%
43.2%
952
100.0%
30.9%
188
19.7%
26.3%
38
4.0%
45.0%
476
50.0%
46.0%
100
10.5%
54.5%
132
13.9%
61.1%
18
1.9%
42.9%
935
100.0%
39.0%
164
17.5%
43.7%
771
82.5%

Note: Totals may not equal total surveys received due to incomplete questionnaires.
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Over 40% (394) of respondents indicated that they worked for colleges of liberal
arts or natural sciences (Table 3). Male faculty were more likely than female faculty to be
in engineering (82.1% male) or natural sciences (69.4% male). Female faculty were more
likely than male faculty to be in nursing (93.9% female), education (66.7% female), or
social work (66.7% female). Responses within institutions were similarly distributed,
with an average of 56.8% responses by male faculty and 43.2% by female faculty (Table
3).

Table 3: Responses by Gender, College, and University
Male
All Colleges
Liberal Arts
Natural Sciences
Engineering
Business Administration
Social Work
Education
Nursing
Pharmacy
Law
Architecture
Fine Arts
Medical
Veterinary
Other
All Universities
University A
University B
University C
University D
University E

577
139
86
64
46
4
29
2
13
14
13
28
38
8
93
581
111
120
109
86
155

%
Female
57.0%
435
51.5%
131
69.4%
38
82.1%
14
70.8%
19
33.3%
8
33.3%
58
6.1%
31
76.5%
4
63.6%
8
68.4%
6
54.9%
23
58.5%
27
66.7%
4
59.2%
64
56.8%
441
55.5%
89
58.0%
87
57.7%
80
53.1%
76
58.7%
109

% Totals
% of category
43.0%
1012
100.0%
48.5%
270
26.7%
30.6%
124
12.3%
17.9%
78
7.7%
29.2%
65
6.4%
66.7%
12
1.2%
66.7%
87
8.6%
93.9%
33
3.3%
23.5%
17
1.7%
36.4%
22
2.2%
31.6%
19
1.9%
45.1%
51
5.0%
41.5%
65
6.4%
33.3%
12
1.2%
40.8%
157
15.5%
43.2%
1022
100.0%
44.5%
200
19.6%
42.0%
207
20.3%
42.3%
189
18.5%
46.9%
162
15.9%
41.3%
264
25.8%

Note: Totals may not equal total surveys received due to incomplete questionnaires.
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Relationships among Demographic Variables
Chi-square tests were conducted to analyze the relationships among age, gender,
and other demographic variables. The tests indicated significant differences existed (p <
.05) between respondents on the basis of two sets of variables: (1) gender and age, gender
and title, gender and level of courses primarily taught, gender and average course size,
gender and teaching experience, gender and online teaching experience, gender and
teaching style, gender and teaching goals, gender and college; and (2) age and title, age
and teaching motivation, age and college, and age and teaching motivation (Table 4).
The relationships among these variables are explained further in the model development
section.

Table 4: Chi-square Results on Age and Gender and other variables
Gender

Age

Statistically Significant Difference
Age

χ (3) = 43.254, p = .000

Title

χ (3) = 83.500, p = .000

Level of Courses Primarily Taught

χ (3) = 17.077, p = .001

Average Course Size

χ (4) = 11.351, p = .023

Teaching Experience

χ (4) = 60.361, p = .000 χ (12) = 7.876E2, p = .000

2

2

2

2

2

2

2

χ (2) = 6.487, p = .039

Online Teaching Experience

2

Teaching Style

χ (4) = 37.388, p = .000

Teaching Goals

χ (5) = 26.299, p = .000

College

χ (9) = 4.437E2, p = .000

2

2

χ (13) = 98.608, p = .000
2

χ (39) = 61.144, p = .013
2

χ (3) = 15.428, p = .001

Teaching Motivation

2

No Statistically Significant Difference
Employment Status

χ (1) = 3.437, p = .064

Teaching Motivation

χ (1) = 1.212, p = .271

χ (3) = 5.701, p = .127

2

2

2

χ (9) = 15.825, p = .071

Level of Courses Primarily Taught

2

χ (12) = 10.230, p = .596

Average Course Size

2

χ (6) = 10.051, p = .123

Online Teaching Experience

2

Teaching Style

χ (12) = 12.450, p = .410

Teaching Goals

χ (15) = 21.901, p = .110

2

2

51

Scales
On the basis of participants’ responses to items concerning their professional
computer use, their personal computer use, institutional resources, and instructional
resources, each respondent was assigned values on four corresponding scales. The scale
range for professional computer use ranged from 1 to 20; for personal computer use, from
1 to 11; for institutional and instructional resources, from 1 to 10 (Figures 3-7).
A measure of internal reliability provides an important indication of survey
usefulness. Cronbach (1951) developed a procedure to determine internal consistency of
a scale. Cronbach’s alpha measures how well a set of items measures a single construct.
It is a function of the number of items and the average inter-correlation among the items,
with higher values indicating greater reliability.
The minimum acceptable alpha level depends on the number of items. Nunnally
(1978) suggested that the alpha value should generally be at least .70 for a scale to be
considered internally consistent. That level, however, is a “rule of thumb, and social
scientists sometimes report coefficient alphas under .70 (and sometimes even under .60)”
(O’Rourke, Hatcher & Stepanski, 2005). The alpha value tends to increase as more items
are included in the calculation. In the present study, professional computer use (alpha =
.721, 7 items) had the highest alpha value while personal computer use (alpha = .619, 4
items) had the lowest value (Table 5).
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Table 5: Scale Reliability

Professional Computer Usage
Personal Computer Usage
Instructional Resources
Institutional Resources

Cronbach’s alpha Number of Items
.721
7
.619
4
.740
10
.637
10

Correlations
Correlations provide more information about the relationships between the
independent variables and the dependent variable technology use in courses. The Pearson
product-moment correlation coefficient was calculated for ordinal variables—age,
teaching experience, level of courses primarily taught, average course size—and scale
variables—professional computer use, personal computer use, instructional resources,
and institutional resources (Table 6). All variables except institutional resources were
significantly correlated with technology use in courses. Age and years of teaching
experience were slightly negatively correlated with technology use.
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Table 6: Correlations of Parametric Measures with Technology Use in Courses
Variable
Parametric Measures
Type
Codes
Age
Ordinal
2 (18-35)
3 (36-45)
4 (46-55)
5 (more than 55)
Teaching Experience
Ordinal
1 (less than 6 years)
2 (6-12)
3 (13-19)
4 (20-26)
5 (more than 26)
Level of Courses Primarily Taught Ordinal
1 (lower level undergrad)
2 (upper level undergrad)
3 (master’s)
4 (doctoral)
Average Course Size
Ordinal
1 (less than 20 students)
2 (20-49)
3 (50-99)
4 (100-200)
5 (more than 200)
Professional Computer Use
Scale
Range:
1 (low) to 20 (high)

Correlation Type
Pearson Correlation
Sig. (2-tailed)
N

Technology
Use in
Courses
-.080*
.023
809

Pearson Correlation
Sig. (2-tailed)
N

-.071*
.044
806

Pearson Correlation
Sig. (2-tailed)
N

-.109**
.003
765

Pearson Correlation
Sig. (2-tailed)
N

.081*
.022
796

Pearson Correlation
Sig. (2-tailed)
N

.340**
.000
742

Personal Computer Use

Scale

Range:
1 (low) to 11 (high)

Pearson Correlation
Sig. (2-tailed)
N

.168**
.000
765

Instructional Resources

Scale

Range:
0 (low) to 10 (high)

Pearson Correlation
Sig. (2-tailed)
N

.200**
.000
753

Institutional Resources

Scale

Range:
0 (low) to 10 (high)

Pearson Correlation
Sig. (2-tailed)
N

.061
.123
636

Note: * Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
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Table 7: Correlations of Non-Parametric Measures with Technology Use in Courses

Non-Parametric Measures
Gender

Variable
Type
Codes
Nominal
0 (Male)
1 (Female)

Title

Nominal

Employment Status

Nominal

College

Nominal

Online Teaching Experience

Nominal

Teaching Style

Nominal

Teaching Goals

Nominal

Teaching Motivation

Nominal

1 (Professor)
2 (Associate Professor)
3 (Assistant Professor)
5 (Non Tenure-Track)
0 (Full-time)
1 (Part-time)
1 (Liberal Arts)
2 (Natural Sciences)
3 (Engineering)
4 (Business Administration)
5 (Social Work)
6 (Education)
7 (Nursing)
8 (Pharmacy)
9 (Law)
10 (Architecture)
11 (Fine Arts)
12 (Medical)
13 (Veterinary)
14 (Other)
1 (Face to face only)
2 (Some online,
some face to face)
3 (Online courses only)
1 (Expert)
2 (Formal Authority)
3 (Personal Model)
4 (Facilitator)
5 (Delegator)
1 (Teach facts)
2 (Provide role model)
3 (Develop thinking skills)
4 (Prepare for jobs)
5 (Foster growth)
6 (Develop learning skills)
1 (Extrinsic)
2 (Intrinsic)

Note: * Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
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Spearman’s Rho
Coefficient
Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

Technology
Use in
Courses
.220**
.000
798
-.106**
.002
807

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

-.043
.218
803
-.046
.190
805

Correlation Coefficient
Sig. (2-tailed)
N

.445**
.000
801

Correlation Coefficient
Sig. (2-tailed)
N

.129**
.000
762

Correlation Coefficient
Sig. (2-tailed)
N

.076*
.035
770

Correlation Coefficient
Sig. (2-tailed)
N

.049
.182
757

Model Development
Multiple regression analysis was selected as the best method for measuring the
effect of one or more predictor variables on the outcome variable, which was technology
use in class. The analysis of the collection of scale, nominal, and ordinal variables was
conducted using SPSS software. There were four scale variables: professional computer
use, personal computer use, instructional resources, and institutional resources. There
were seven nominal variables: gender, employment status, college, online teaching
experience, teaching style, teaching goals, and teaching motivation. Categorical and
ordinal responses were recoded as dummy variables. Because only two participants
responded that they were in the age group 18-25, age was recoded so that respondents
who selected 18-25 or 26-35 were grouped together. Only five respondents selected the
other option for the item addressing tenure-track status, so title was recoded so that
respondents who selected other or assistant professor were grouped together.
A key test of the dependent variable is normality. Figure 3 shows a histogram,
with a normal curve superimposed, for technology use in courses. Skewness and kurtosis
indicate the degree to which the observed distribution differs from the normal
distribution. In the case of skewness, “the mean is influenced by the position of outliers”
(Innes, p. 2). Kurtosis indicates “the vertical displacement” (Innes, p. 2). If the value 0 is
within the bounds of the 95% confidence interval, then skewness and kurtosis are not
significantly affecting the normality of the distribution. The bounds of the intervals are
determined by the SPSS-generated skewness/kurtosis statistic ± 2 * generated
skewness/kurtosis error (Innes).
In this case, the skewness statistic was .171 and the error was .086, so the bounds
of the confidence intervals were -.001 to .343. Since 0 was within this interval, skewness
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did not significantly affect the normality of the distribution. The kurtosis statistic was
.107 and the error was .171, so the bounds of the confidence interval were -.235 and .449.
Kurtosis also did not significantly affect the normality of the distribution. The
distribution, mean, standard deviation, and number of items are displayed in Figures 4-7
for the remaining scale variables: professional uses of computers, personal uses of
computers, instructional resources, and institutional resources.

Figure 3: Technology Use in Courses with Normal Curve
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Figure 4: Professional Uses of Computers with Normal Curve

Figure 5: Personal Uses of Computers with Normal Curve
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Figure 6: Instructional Resources with Normal Curve

Figure 7: Institutional Resources in Courses with Normal Curve
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Several linear regression models were developed. Each variable was assessed for
its contribution to the adjusted R2, where R2 indicates the “fraction of variance explained
by a model” (Nau). Adjusted R2 takes into account the effect of the number of
explanatory variables. The final model explained 33% of the variance in the dependent
variable (Table 8). The variables that significantly contributed to the explanation were
instructional resources, professional computer use, personal computer use, level of class,
gender, title, and type of online teaching experience. Table 9 shows the analysis of
variance results for these models. Each model yielded explanations of a portion of the
overall variance by producing values that were statistically significant.

Table 8: Regression Model Summary
Model
1
2
3
4
5
6
7

R
.386a
.423b
.451c
.458d
.582e
.589f
.593g

R
Square
.149
.179
.203
.213
.339
.347
.351

Adjusted
R Square
.145
.170
.194
.196
.325
.328
.330

Std. Error of
the Estimate
3.746
3.690
3.637
3.632
3.328
3.320
2.216

R Square
Change
.149
.030
.024
.006
.129
.008
.005

F
Change
34.321
7.073
17.937
1.585
56.573
1.672
1.460

df1
3
3
1
3
2
4
3

df2
588
585
584
581
579
575
572

Sig. F
Change
.000
.000
.000
.192
.000
.155
.225

Note: a. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use
b. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master's,
Upper level undergrad
c. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender
d. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender, Associate Professor, Assistant Professor, Non-Tenure Track
e. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender, Associate Professor, Assistant Professor, Non-Tenure Track, Online only, Some online
g. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender, Associate Professor, Assistant Professor, Non-Tenure Track, Online only, Some online
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Table 9: Analysis of Variance (ANOVA)

1

2

3

4

5

6

7

Model
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total

Sum of
Squares
1445.182
8253.087
9698.269
1734.051
7964.218
9698.269
1971.376
7726.893
9698.269
2034.091
7664.177
9698.269
3286.964
6411.304
9698.269
3360.677
6337.592
9698.269
3408.831
6289.437
9698.269

df
3
588
591
6
585
591
7
584
591
10
581
591
12
579
591
16
575
591
19
572
591

Mean
Square
481.727
14.036

F
34.321

Sig.
.000a

289.008
13.614

21.229

.000b

281.625
13.231

21.285

.000c

203.409
13.191

15.420

.000d

273.914
11.073

24.737

.000e

210.042
11.022

19.057

.000f

179.412
10.996

16.317

.000g

Note: a. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use
b. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master's,
Upper level undergrad
c. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender
d. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender, Associate Professor, Assistant Professor, Non-Tenure Track
e. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender, Associate Professor, Assistant Professor, Non-Tenure Track, Online only, Some online
g. Predictors: (Constant), Instructional Resources, Professional Use, Personal Use, Lower level undergrad, Master’s,
Upper level undergrad, Gender, Associate Professor, Assistant Professor, Non-Tenure Track, Online only, Some online

Three of the demographic variables constituted similar items: age, teaching
experience, and title. Title was the only variable included in the final model. The final
predictors were also correlated with technology use in courses. Significantly correlated
with technology use in classes (p < .01, 2-tailed) were level of courses primarily taught,
professional computer use, personal computer use, instructional resources, gender, title,
teaching style, and online teaching experience (Tables 6 and 7). Teaching experience was
significantly correlated with technology use in classes (p < .05, 2-tailed).
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The regression model was defined by the constant, the variables, and the beta
weights as listed in Table 10. In order to compare the contributions of the variables to
each other, standardized beta weights must be used. For example, professional use of
computers, with a standardized beta weight of .263, explains more of the variance in the
model than does personal use of computers, with a standardized beta weight of .085. That
is, faculty members who use computers professionally to compose documents, prepare
presentations, or analyze research data are much more likely to use Internet-based
technology in their courses. Instructional resources had a standardized beta weight of
.129, which means that faculty members were more likely to integrate technology into
their courses when they had technical training, instructional design support, or financial
support available to them. The level of institutional resources—such as technical support,
Internet bandwidth, or the presence of a course management system—was not a
statistically significant contributor to the model.
To analyze the ordinal and nominal variables, they were recoded to show
responses of 0 or 1. Class level was recoded for four responses: Level 1 was coded as 1 if
the class level was lower level undergrad; Level 2 was coded as 1 if the class level was
upper level undergrad, and so forth. For the regression analysis, the recoded dummy
variables were entered as a block, with one variable excluded. In this case, lower level
undergrad had a standardized beta weight of .199, as compared to the excluded variable
doctoral, which would be coded 0 for this comparison.
Instructors teaching lower-level undergraduate classes were more likely to
integrate technology in their courses than were instructors teaching doctoral courses.
Instructors teaching upper-level undergraduate and master’s courses were also likely to
integrate Internet-based technology, with standardized beta weights of .115 and .118
respectively. Respondents choosing the teaching style facilitator indicated the most
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extensive use of Internet-based technology in that category. Respondents choosing the
age group 18-35 and the titles assistant professor and associate professor were the least
likely within their categories to use technology.

Table 10: Coefficients of Model
Unstandardized
Coefficients
Model
7 (Constant)
Professional Use
Personal Use
Instructional Resources
Lower Level Undergrad
Upper Level Undergrad
Master’s
Gender
Associate Professor
Assistant Professor
Non-Tenure Track
Some Online
Online Only
Formal Authority
Personal Model
Facilitator
Delegator
18-35
36-45
46-55

Standardized
Coefficients

B
Std. Error
3.458
.785
.325
.046
.194
.084
.223
.060
2.018
.442
.943
.379
1.226
.449
.994
.295
-.091
.387
-.290
.494
.176
.439
.308
2.095
1.679
.342
.477
-.048
.440
.734
.357
.499
.802
-.461
.563
.419
.426
.397
.360

Beta
.263
.085
.129
.199
.115
.118
.122
-.010
-.029
.018
.360
.042
.029
-.004
.089
.022
-.038
.044
.045

t
4.408
7.100
2.308
3.730
4.562
2.488
2.732
3.369
-.235
-.587
.401
10.243
1.248
.718
-.108
2.058
.623
-.818
.985
1.103

Sig.
.000
.000
.021
.000
.000
.013
.006
.001
.814
.558
.689
.000
.212
.473
.914
.040
.534
.414
.325
.271

Qualitative Analysis
Effect on Teaching Style
The first open-ended survey item addressed how the integration of Internet-based
technologies affected participants’ teaching style, which resulted in responses from 63%
(667).

63

FOCUS	
  ON	
  STUDENT-‐CENTERED	
  LEARNING	
  
When asked to identify their teaching style from a list of five types (expert,
formal authority, personal model, facilitator, delegator), a total approaching half of the
participants (42.6%) selected facilitator, a student-centered style suited to constructing
knowledge through the interaction of students and the teacher (Lucas, 2005). One
respondent said, “I use dialogues, chats, and forums to construct dialogue around the
assigned projects that emerge from readings for those weeks” (university B, 46-55, male,
associate professor, 13-19 years of experience).
Several instructors viewed technology as enhancing student learning by
increasing the time available for in-class discussions and activities. One respondent said,
“[Internet-based technology] allows me to spend more time in class interacting with the
students, having them do discussion or small group exercises, etc.” (university D, 46-55,
male, assistant professor, 20-26 years of experience).
Instructors who provide materials in multiple formats to accommodate student
learning styles are focusing on student needs. One respondent said, “I adjusted my style
to emphasize the incorporation of assignments and activities that will transform online
learning from a text-based approach to a hybrid model that addresses multiple learning
styles” (university D, 46-55, male, professor, natural sciences, 20-26 years of
experience). Another respondent said, “I think it makes my lessons more dynamic and
more engaging to the students; makes the course more meaningful and allows them to use
their Internet savvy to their benefit” (university B, 26-35, female, non tenure-track
instructor, liberal arts, 6-12 years of experience).
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MORE	
  FORMALIZED	
  TEACHING	
  STYLE	
  
Some respondents said that integrating technology made them more organized,
but at the possible cost of altering their teaching style to reflect a formal authority or
expert approach. The formal authority style focuses on providing positive and negative
feedback, establishing learning goals, holding expectations, and providing rules of
conduct (Lucas, 2005). The expert style focuses on maintaining status as an expert among
students by displaying detailed knowledge and by challenging students to enhance their
competence (Lucas, 2005).
Several instructors said that integrating technology forced them to be more
prepared: “[Internet-based technology] helps me organize assignments better and expect
more accountability on a regular basis from students” (university A, over 56, male, non
tenure-track instructor, liberal arts, 20-26 years of experience).
Approximately one-quarter (27%) of the respondents characterized their teaching
style as the expert approach: “[Internet-based technology] helps me strive to update and
base my changes on factual information and also to collaborate with others that have
done what I am planning on doing” (university D, 36-45, female, associate professor, 1319 years of experience). Some respondents expressed concern about reducing focus on
student-centered learning: “[Internet-based technology] has made me more concerned
with formal authority and less concerned with presenting a personal role model or with
individualizing instruction” (university A, 46-55, female, professor, liberal arts, 20-26
years of experience).
	
  
NO	
  CHANGE	
  IN	
  TEACHING	
  STYLE	
  
Many respondents said that their teaching style had not changed after they
integrated technology in their courses. One respondent said, “The Internet provides a tool
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to distribute information, but doesn't fundamentally change the teaching style or course
content” (university A, 46-55, male, professor, liberal arts, 20-26 years of experience).
Another one said that he selected technologies that worked with his teaching style: “I
don't think it would have a major impact because I would choose to use the Internet in a
way that complements my teaching style and the objectives of my courses” (university D,
36-45, male, associate professor, liberal arts, 20-26 years of experience). A third one said,
“Not sure it would affect my style at all, though quite probably my effectiveness”
(university D, over 56, male, non tenure-track instructor, liberal arts, 13-19 years of
experience).
Other respondents said that their teaching style had not changed because they
either had not integrated technology yet or they had decided that technology would not be
appropriate for their courses. One respondent said, “I don't think my teaching style has
adapted sufficiently to the Internet-based technologies I do use, and I think there are lots
of possibilities that I haven't even taken advantage of yet” (university D, 36-45, male,
assistant professor, education, 6-12 years of experience). Another respondent said, “I will
not use these technologies for the kind of courses I teach—they are ineffective”
(university B, over 56, female, non tenure-track instructor, 13-19 years of experience).

NEGATIVE	
  EFFECT	
  ON	
  TEACHING	
  STYLE	
  
Some respondents reported what they perceived as negative effects on their
teaching style when they incorporated Internet-based technologies in their courses. One
respondent said, “[Internet-based technology] is forcing me to convert from a teacher
centered to a learner centered style” (university D, 46-55, female, non tenure-track
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instructor, medical school, 13-19 years of teaching). Another respondent wrote at length
about why he did not want to include technologies in his courses:
I am not interested in using Internet-based technologies because I feel that they
would dramatically limit my teaching style and my students' experiences. My
classes include wonderful and animated discussions. I am not interested in
distancing myself from students by forcing human interaction to computer-mode.
I resent any efforts to evaluate my teaching by counting which modes I use rather
than judging the results and the classroom interaction. Internet-technologies
would limit the ideas and human interactions exchanged in my classes. Classes
that use more Internet technologies are often MUCH colder than my classes
(university E, over 56, female, professor, education, more than 26 years of
experience).

Benefits of Integrating Technology
The second open-ended item addressed what faculty thought were or would be the
benefits of integrating Internet-based technologies in their courses, which resulted in
responses from 59% (620). The most commonly mentioned benefits were the ability to
reach more students, ease of disseminating information, more timely content, improved
participation, and improved learning efficiency.
	
  
CONTENT	
  QUALITY	
  AND	
  CURRENT	
  MATERIALS	
  
Integrating Internet-based technology increases students’ access to current
materials. One respondent said, “I can post new material, references, etc as issues arise in
class and I find articles and references that will be of interest to them” (university D, over
56, female, assistant professor, 13-19 years of experience). Another one said, “[Internetbased technology] allows me considerable flexibility in swapping between lecture mode,
giving demonstrations, showing video, etc.” (university E, 26-35, male, assistant
professor, liberal arts, less than six years of experience). A third one compared the value
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of content in a static textbook with content posted on a dynamic Web site: “Working
computer examples in the notes, that are web pages, are vastly superior to dead-tree
format notes, which don't do anything and can be incorrect with no one noticing”
(university D, over 56, male, professor, liberal arts, 13-19 years of experience).

INCREASED	
  COMMUNICATION	
  WITH	
  STUDENTS	
  
Several

respondents

valued

technology

for

addressing

difficulties

in

communicating with students outside of class or individually in large classes. One
respondent said, “[Internet-based technology] facilitates accessibility and direct
communication with students. It is difficult to have personal interactions with 125
students other than using the Internet/e-mail.” (university B, 46-55, male, assistant
professor, pharmacy, 6-12 years of experience). Another respondent said, “[Internetbased technology] buys me invaluable time and space to teach better and learn more. I am
able to foster critical visual thinking skills, address emotional intelligence, build
collaborative learning and teaching environment, and be in touch 24/7 with my students
in and outside of class (university A, 46-55, male, associate professor, more than 26 years
of experience).
	
  
ENHANCING	
  STUDENT	
  LEARNING	
  
Many respondents valued technology as a tool for enhancing learning by
increasing the time available for in-class discussions and classroom activities. One
respondent said, “[Internet-based technology] enables me to break up routines of class
with more opportunities for active learning and class participation (even asynchronously).
Allows other "authorities" to speak to students via websites and videos” (university A,
68

36-45, male, assistant professor, liberal arts, less than six years of experience). Of student
learning, another respondent said, “Providing more resources to my students in various
formats … allows them to maximize their learning by being able to use their reflexive
learning styles” (university A, over 56, female, professor, liberal arts, more than 26 years
of experience). A third respondent said, “Internet-based technologies expand learning
opportunities beyond those achievable in a face-to-face environment. I enjoy trying out
new strategies with students to see what evolves in the on-line environment. In that way,
my teaching style can be more dynamic” (university D, 46-55, female, assistant
professor, nursing, less than 6 years of experience). Yet another respondent said,
“[Instructors] are using Internet based technologies that will allow students to master the
vocabulary used in our courses and to assist them in learning the concepts taught in the
classroom.” (university D, over 56, male, professor, veterinary medicine, 20-26 years of
experience).
One respondent, noting that good instructional design integrates ways to provide
timely feedback to students, said, “I can respond to and evaluate student work without
carrying papers around or setting up face-to-face appointments” (university A, over 56,
professor, education, more than 26 years of experience). Another respondent said, “It
enables me to be more creative and interactive with students and to provide them with
timely feedback on their performance” (university D, over 56, male, professor, education,
more than 26 years of experience). A third one said he valued timely feedback because it
can also lead to “more student accountability, development of research skills and
collaboration among students” (university D, 36-45, male, assistant professor, natural
sciences, less than 6 years of experience).
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REDUCTION	
  OF	
  ADMINISTRATIVE	
  TASKS	
  
Integrating technology in instruction can help faculty spend less time distributing
materials and answering questions about grades. With lecture notes from PowerPoint
files, with Internet resources such as Web sites and online news sources, and with
streaming video instructors can provide up-to-date information. Instructors need no
longer to spend time making copies, passing them out in class, and meeting with students
simply to distribute materials. One respondent said, “It provides me more time in class to
cover content because administrative components can be covered online” (university B,
26-35, female, assistant professor, education, less than 6 years of experience). Another
respondent said, “Some more routine tasks (like quizzes) can be done online and thus
don't require class time or administrative resources” (university E, 46-55, female, non
tenure-track instructor, law, 13-19 years of experience).

COMPETITIVE	
  TECHNOLOGY	
  SKILLS	
  
Integrating Internet-based technologies in courses helps prepare students for
future careers. One respondent said, “Students will be using these technologies when they
move out into jobs in industry—they must learn to deal w/ the challenges, overcome their
fears & become fluent in tech communication & implementation of projects” (university
A, 36-45, female, assistant professor, business administration, 6-12 years of experience).
Another respondent said, “IT enhances the learning experience for students. This also is
essential for them to be competitive in future educational and work endeavors. Students
are compelled to keep up in order to stay current in IT” (university A, over 56, male, non
tenure-track instructor, liberal arts, 6-12 years of experience).
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Drawbacks of Integrating Technology
The third open-ended item addressed possible drawbacks of integrating Internetbased technology in courses which resulted in responses from 61% (648). Respondents
identified issues related to the additional effort required to learn new technology, to
locate support resources, and to respond to student e-mail messages. They also cautioned
that technical problems can interfere with the teaching and learning process.

TIME	
  CONSUMING	
  
Many respondents commented that integrating Internet-based technologies
requires additional time. One respondent said, “It can be quite time-consuming &
sometimes the students expect me to be online as much as they are! (university B, 36-45,
female, assistant professor, liberal arts, 6-12 years of experience). Another said, “[There
is a] steep learning curve and is time-consuming” (university C, 46-55, female, professor,
nursing, 13-19 years of experience). A third said that additional time demands to
integrate technology can affect other areas of the course:
Having to devote time to yet another aspect of course design and implementation,
using Internet technology as part of the overall class, means that often I have less
time to prepare other parts of the class. When this happens I tend to do straight
lecture more since I find it less time-consuming to prepare. (university D, 46-55,
male, assistant professor, 20-26 years of experience)

FOCUS	
  ON	
  TECHNOLOGY	
  NOT	
  CONTENT	
  
Respondents said that additional time constraints introduced in preparing a course
affected their attention to course content. One respondent said, “I focus less on content”
(university A, over 56, male, associate professor, business administration, more than 26
years of experience). Another respondent said, “Students often focus on the technology
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and not the task at hand” (university E, over 56, female, professor, education, more than
26 years of experience). A third respondent suggested that current technologies are not
effective for teaching critical skills:
In my graduate courses, the primary focus is skill development, and there are very
limited tools available on the Internet to facilitate advanced psychological practice skills.
I would not be able to teach as effectively unless there are more Internet-based tools
appropriate to these skills for those graduate level (doctoral) courses (university E, 26-35,
female, assistant professor, education, less than 6 years of experience).
One respondent shared his impressions from watching other instructors integrate
technology in their instruction:
“Technical razzle dazzle is no substitute for old fashioned empathy, concern for
individual students' needs and learning styles, and the things that have always made for
good teaching. I fear that many young instructors are substituting technical razzle dazzle
for the things that really matter” (university E, over 56, male, professor, liberal arts, more
than 26 years of experience).

TECHNICAL	
  PROBLEMS	
  FOR	
  STUDENTS	
  AND	
  FACULTY	
  
As instructors incorporate Internet-based technologies to a greater degree,
unexpected downtimes or unusual problems can cause frustration for them and students.
One respondent said, “Technical problems that can arise when our system (WebCt, now
Vista) gets updated in weird new ways. Frustration for those (few) students who become
convinced computers are out to get them” (university D, over 56, female, professor,
liberal arts, more than 26 years of experience). Another respondent suggested that
technical problems can inhibit student learning: “For example, if online tools are
insufficiently flexible to adapt to varying pedagogical needs, or if they present technical
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problems for students wishing to access them, then these tools become significant
distractions from learning” (university E, 46-55, male, associate professor, natural
sciences, 6-12 years of experience). Another said that selecting technology should be
done with care: Instructors must be aware of “occasional breakdown of service—
technical problems at students' end—requires greater discrimination in choosing
resources” (university E, over 56, female, non tenure-track instructor, 13-19 years of
experience).

REDUCTION	
  OF	
  FACE-‐TO-‐FACE	
  INTERACTION	
  WITH	
  STUDENTS	
  
Several respondents echoed the theme that Internet-based technologies could
cause “less focus on the student-teacher relationship” (university A, 46-55, female,
associate professor, 20-26 years of experience). One respondent explained in more depth
her reasons for not including much online technologies in her courses:
My main motivation for teaching is the personal interaction with students,
watching them work through concepts to a point of comprehension, and learning from
their questions. As a result, I am not terribly motivated to assign much more of my
teaching to web or Internet based technology” (university D, 46-55, female, assistant
professor, medicine, 20-26 years of experience).
Other respondents expressed concern about declines in student attendance leading
to declines in student performance:
I find that if I put too much material online, such as course notes or videos of
lectures, students are more likely to skip class and rely on the online material,
which I think results in a poorer outcome (students who come to class regularly
tend to do best on objective measures like homework and exams)” (university D,
46-55, female non tenure-track instructor, engineering, 6-12 years of experience).
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One respondent said that he found it necessary to include incentives to encourage
students to attend class regularly: “Providing students with too much information (e.g.,
slides on the web) enables some to choose not to come to class. I have had to combat this
by providing incentives for attendance (e.g., unannounced quizzes)” (university B, 46-55,
male, professor, natural sciences, more than 26 years of experience).

LACK	
  OF	
  TRAINING	
  
While some respondents said they were content to learn new technology by
reading online materials, others expressed preference for individual or group training.
One respondent said, “I think with additional work and training, I could create a very
dynamic on-line learning environment that goes beyond Blackboard. We have a guy here
on campus … who works with faculty to develop these extremely attractive and exciting
sites. I would just need to find the time to sit with him and revamp my courses”
(university A, 36-45, female, associate professor, liberal arts, 6-12 years of experience).
One respondent indicated that training was important for becoming familiar with
new technologies: “I would need to get some training in order to feel more confident”
(university A, over 56, female, professor, fine arts, more than 26 years of experience). In
some fields more than others full-featured software products are available that are
specifically aimed at teaching students new skills, but instructors need experience with
the software before they can effectively use it in their courses: “Training of the teacher is
a must in order to extract the maximum effectiveness of such a [complex] learning tool
[such as the music software FINALE]” (university B, over 56, male, non tenure-track
instructor, fine arts, 6-12 years of experience).
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Interview Findings
The eight university E faculty members interviewed to comment on survey
findings were from six colleges: natural sciences, geophysics, communication, education,
business administration, and liberal arts. All currently serve on the Faculty Council or the
Graduate Assembly or they had recently won university-wide teaching awards. They
were given a copy of the survey and a summary of the initial results before the interview.
They generally agreed with most of the findings.
	
  
PROFESSIONAL	
  AND	
  PERSONAL	
  USES	
  
Professional and personal uses were in the list of statistically significant predictor
variables, to no one’s surprise. One faculty member said, “If you use [computers]
personally and use [computers] professionally all things being equal, they should be
correlated with using [technology-enhanced instruction] (Appendix J, male, professor,
business administration, p. 211).

CLASS	
  SIZE	
  
Several faculty members thought that class size was not as closely correlated with
technology use in courses as the findings suggested. A computer science faculty member
said, “Class size I find to be pretty much independent. That is, I use the same amount of
technology whether it’s a big one or a small one” (Appendix L, male, professor, natural
sciences, p. 237). An education faculty member who had taught large and small classes
said, “[Technology] is a resource, and it’s something they’re expected to use and refer to.
So I think those are the kinds of things where I don’t think class size should matter. Even
if you had five, you could still do it” (Appendix H, female, associate professor,
education, p. 158).
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One faculty member speculated that large class size might be more closely related
to lower-level undergrad and that “lower-level undergrad is more likely to use
[technology-enhanced instruction]. I suspect lower level undergraduate is also a larger
class, so there’s going to be some collinearity, probably” (Appendix J, male, professor,
business administration, p. 203). Another member suggested that subject matter exerts a
greater influence on technology use than does class size: “I think partly the area of the
course…would influence [integration of technology-enhanced instruction] a lot.…We’re
a science department…[that’s] very interdisciplinary, so it’s important to access lots of
different places, Web sites, and so forth” (Appendix K, male, professor, geophysics, p.
218).

AGE	
  AND	
  TITLE	
  
All the faculty members were surprised by the findings that the youngest
instructors (18-36) and those titled assistant professor and associate professor were less
likely to use technology. “So, it’s really weird … 26-35 were the least likely to use it…
Assistant professors—I guess I could have a theory about that too, but that surprises me”
(Appendix F, female, professor, education, p. 115). She said further, “It really does
surprise me, because you would think that the younger folks are the most technologically
savvy” (Appendix F, p. 127). A faculty member in communications disagreed with the
findings: “It doesn’t make sense to me (Appendix I, male, associate professor,
communication, p. 169).
A few faculty members hypothesized that the finding may be related to the
imperative at Research I institutions to research and publish, and new instructors face
additional challenges such as settling in their office, ordering computer equipment, and
developing course materials and syllabi. A faculty member in education shared her recent
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experience with a new faculty member: “We just hired a new faculty member, and it’s
overwhelming in your first year or two…. [At] Research I institutions there is so much
pressure on them to publish and, I think the first year, in many ways, they are trying to
survive; they are trying to get the dissertation out (Appendix F, female, professor,
education, p. 120).
An associate professor suggested that, in the College of Liberal Arts, “…younger
professors need to get a book out, and so they need to pay attention to their research.
They don’t have a lot of time to spend learning new technology to aid their teaching”
(Appendix G, male, associate professor, liberal arts, p. 135). An associate professor in
education said, “I think that it’s fair that the message to assistant [professors] in a
research one institution most of the time is research, research, research. And then
teaching and service may not even be on your list for the first few years” (Appendix H,
female, associate professor, education, p. 151).

TEACHING	
  STYLE	
  
The faculty members agreed that, in general, teaching style could be correlated to
technology use in courses: instructors with a facilitator style may be more likely to use
technology than those with expert or formal authority styles. But the faculty members
expressed skepticism that the variables lower-level undergraduate and large class size
would be highly correlated with a facilitator style. One member said, ”Class size might
interact with teaching style, so that if you have a facilitator in the small class, that person
will behave differently than a facilitator in a large class will, and the difference is more
than what can be described by class size alone (Appendix J, male, professor, business
administration, p. 207). An accounting professor with over 20 years of teaching
experience said, “It doesn’t surprise me that those who prefer the more interactive
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facilitative structure would tend to be more innovative in making use of tools other than a
marker for a whiteboard and chalk for chalkboard. That’s not terribly surprising”
(Appendix M, male, professor, accounting, p. 256).
Another faculty member said that his experience had been that students’ attention
spans are much shorter now than they used to be: “You have to gain their attention,
because teaching is almost like being Jay Leno or something. You’ve got to make a joke
and keep their attention (Appendix L, male, professor, natural sciences, p. 239). Another
member said, “I hate to sound like an old toot, but kids’ nowadays attention spans are the
worst” (Appendix I, male, associate professor, communication, p. 172).
Taking account of various learning styles, one faculty member noted, “People are
more likely to remember something if they see a demonstration…. [You] do something
for 10 minutes and then you have to switch and do something different for 10 minutes”
(Appendix L, male, professor, Natural Sciences, p. 239). Another member said he used
Web-based technologies because “You Tube, Blackboard…[are] in tune with what kids
expect…[Web information]…and process it visually as well as orally, because the oral
after a while just becomes (snoring sound)” (Appendix I, male, associate professor,
communication, p. 171). Another benefit of Web-based technologies is convenience. The
member said later, “[The course site] is always there and I can always reuse it, because of
the way Blackboard is set up. So it’s a great resource, and it does change the way—it
helps you communicate with this generation much more effectively, and the visual is
much more key to the way they process” (Appendix I, p. 182).
Several faculty members mentioned the difficulty of using a facilitator teaching
style in a large class. One said, “I would think, clearly, [teaching style] is going to depend
on class size as well. Put me in front of 300 students and I’m probably going to lecture,
so it’s a function of class size…. It is the pragmatics and the resources one has in terms of
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being put in front of 350 undergraduate freshmen and sophomores” (Appendix M, male,
professor, accounting, p. 256). One faculty member who regularly taught large classes
and worked hard to incorporate interactivity said, “It surprised me that in the relationship
to large classes, I think it’s hard to be a genuine facilitator in a large classroom
experience” (Appendix G, male, associate professor, liberal arts, p. 131). Another
member who taught several large classes said that teaching style might be related to the
subject matter:
Some of the content that I teach can’t just be taught using the expert model or
formal authority model. It is really more about “guiding students through a process where
they learn. They acquire the knowledge, and they begin to use that knowledge applied to
themselves through reflection, through inquiry. And all of that speaks more to the
facilitator model” (Appendix H, female, associate professor, education, p. 148).

STUDENT	
  EXPECTATIONS	
  
The faculty members responded to questioning about survey responses indicating
that some instructors felt pressured by students’ unrealistic expectations for immediate
responses to e-mail. The faculty didn’t share that concern. One faculty member said, “I
am online a lot of the time, BUT I don’t promise to be” (Appendix L, male, professor,
natural sciences, p. 242). Another member said, “I don’t think students have expectations
for immediate results. If they did, they quickly get disabused” (Appendix L, male,
professor, natural sciences, p. 245).
Another said, “Students will send me an e-mail when they have a problem, or
whatever, sometimes just to answer questions about the homework of something. It’s
fine” (Appendix K, male, professor, geophysics, p. 232).
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A faculty member in accounting said, “Individual e-mails, I think, have gotten out
of control, though. It’s gotten to the point where people just get lazy and, instead of
thinking things through, they send an e-mail, and that is something I actually resist.”
(Appendix M, male, professor, accounting, p. 262). This member indicated that he had a
formal class policy regarding appropriate uses for e-mail: all general questions must be
directed to the class discussion board. “I have a class policy: do not e-mail me with
questions that are of general interest to the class. Use the discussion board instead…. The
only e-mails that I will answer from students are personal matters” (Appendix M, p. 261).
One member said that he incorporated questions he received by e-mail in the next
class: “I usually do respond almost immediately. I have not ever been bothered by a
midnight question that the kid expects an immediate response to…. E-mail [messages]…
help me see what people are still having problems with, what their misconceptions are….
In a class of 350, there’s never been … an overwhelming [problem]” (Appendix G, male,
associate professor, liberal arts, p. 140).
One member cited convenience as an added benefit of communication by e-mail:
[I] like the e-mail part of it, because I’m not always at my desk to take a phone call, but I
usually will get back to people the same day or the next day—or try to. And so for me,
actually, the technology has increased access for students to me” (Appendix H, female,
associate professor, education, p. 160)

INSTITUTIONAL	
  RESOURCES	
  
The faculty members said that they regarded institutional resources as essentially
a given: “It is my propensity to use Blackboard, dependent on the university’s promoting
Blackboard courses. So in that sense, it seems a no-brainer, and in the broader sense, do I
need someone to hold my hand and tell me how to send an e-mail? Probably not.… The
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most prominent example, for the [University E] at least, … is the proactive approach we
have in making Blackboard available in all classes” (Appendix M, male, professor,
business administration, p. 254).

INSTRUCTIONAL	
  RESOURCES	
  
The quantitative analysis revealed that the level of instructional resources
available was one of the strongest predictors of variance in the dependent variable
technology use in courses. Every institution offers instructional technology workshops,
presentations, and links to support materials, but these may not be the best ways to reach
faculty members.
A faculty member in education said, “I’ll be sitting here at the beginning of the
semester thinking, god, if I only had a little bit of help, I could do so much more”
(Appendix F, female, professor, education, p. 119). She spoke of a faculty cheerleader
model of professional development: “If somebody had come over and helped me [use the
advanced options in quizzing] in the summer, maybe when I’m trying to do it, then I
could become the poster child for my colleagues” (Appendix F, p. 121). She
recommended that, to vie for attention in the busy life of a faculty member, instructional
technology trainers should reach out to faculty members. “I’m not a perfect teacher; I’ve
got a long way to go, but to elevate I would really need some help … I need that
Blackboard person that’s gonna call” (Appendix F, p. 123).
The faculty member wondered whether one idea that would work better would be
to set office hours for consulting. “It’s kind of like with statistical consulting: faculty sign
up for that and they go over there. And then, the problem becomes when they can’t get a
slot (Appendix F, female, professor, education, p. 125). She continued, “If somebody told
me, ‘We will help you significantly improve your productivity on Blackboard …; We
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will come to your office 10 times and it’s $200,’ I’d say, ‘Sign me up.’ I would think
chairs might pay for that” (Appendix F, p. 125).
Another faculty member said, “It may be more in the resources, more in the sense
of the technology assistance, like even real time or by e-mail or phone call or how easy is
it for me to run up with my laptop to somebody and say, ‘I’m in the middle of trying to
do this and I need to have this posted for my class at five o’clock’” (Appendix H, female,
associate professor, education, p. 153). One of the difficulties with learning new
techniques at a workshop is that “there’s only so much you get from a workshop, and a
lot of it is learned on the job, in the moment, and I think that’s where the immediate
access to a person or a response, even if it’s electronic or a help manual” (Appendix H, p.
161).
A faculty member in business administration regarded instructional resources as
an investment provided by the college for the betterment of the teaching and learning
experience: “It’s almost a proxy for group norms as well as expertise. The more the
department is assisting you, the more it’s expecting you to use this” (Appendix J, male,
professor, business administration, p. 200). He later alluded to the positive correlation
between instructional resources and level of technology used in courses: “So it makes
sense that these [relationships] would be positive where there’s support, and I would
assume there’s some pressure to conform” (Appendix F, female, professor, education,
p.209).
Another way that departments can invest in faculty development is to compensate
faculty to attend workshops during the summer. A faculty member explained, “In
[university E], for example, there is a two-week summer workshop where faculty receive
small stipends to attend to learn to use technology…[started with] the College of Liberal
Arts, although it’s been extended to a few other colleges” (Appendix G, male, associate
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professor, liberal arts, p. 130). By attending these workshops, “[Faculty] are willing to
try more new things, and I think that more of them use—particularly—Web-based
technologies more and more in their own research and in their own work, so they are
more comfortable using it in their own classrooms” (Appendix G, p. 131).
One of the faculty members from education noted that, from an instructor’s
perspective, “I think it’s more the interaction between the time, the access to resources
that the technology supports, and the help desk kinds of things, and the availability of
time and then having to balance that with all your other responsibilities” (Appendix H,
female, associate professor, education, p. 163). In the College of Education, “Our lab has
often done workshops for faculty who teach [laptop initiative] classes, and it’s very
relevant to the course and the group that we’re teaching and what they’re needing to learn
or what they’re going to be asked to do” (Appendix H, p. 166).

BENEFITS	
  OF	
  TECHNOLOGY-‐ENHANCED	
  INSTRUCTION	
  
The faculty member in geophysics noted that several Web sites contain
information relevant to his course: “The U.S. Geological Survey keeps a very extensive
Web on current earthquakes and damage and all that stuff. It’s really a wonderful tool for
them” (Appendix K, male, professor, geophysics, p. 219). He continued, ”Now I tell them
Wikipedia is a great resource, because I’m talking about topics which are—almost all of
them—explained in Wikipedia. [Students can] go to Wikipedia and hear it in a different
way. It’s an important resource” (Appendix K, p. 220). He added later, “We have a
course Web site where I just post homework and PowerPoint presentations and so on….
It’s open to the world, so people can see what we’re doing” (Appendix K, p. 233).
One of the benefits of technology-enhanced instruction is having a set of online
communication tools, according to one faculty member:
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If you asked me what’s my number one most effective and most appreciated use
of online technology, it would be these discussion forums.... Students help each other. It
seems to be a win-win…. I don’t even think of it as technology. I just think of it as a way
to provide literally what it says there—a discussion board and that’s neat” (Appendix M,
male, professor, business administration, p. 267).
The faculty member provides the discussion board area online: “I will not
substitute class time for these technologies. It becomes a supplement to embellish and
enrich the classroom experience” (Appendix M, p. 259).
The faculty member in liberal arts noted that he did not want to simply replace
classroom tasks with online tools. He wanted to take advantage of computer strengths and
work toward a more immersive environment for his students:
To make [students] start thinking and to investigate materials on their own, and so
I also want the Web-based materials to be a jumping off point where they can begin their
own research and investigate their own ideas, however they see fit to do that…. I really
try to use [technology] in some kind of transformative way to take advantage of things
that only a computer or Web-based environment can offer (Appendix G, male, associate
professor, liberal arts, p. 133).
The faculty members agreed that Internet-based technologies provide many
opportunities for improving one’s teaching. One said, “One way that you could also
incorporate technology in the classroom is to have learning units say that students would
have to successfully pass on the Internet. This is a pretty sophisticated use of it”
(Appendix G, male, associate professor, liberal arts, p. 137). This faculty member was
interested in lifetime learning concepts: “Depending on the accessibility of that material,
[technology] does allow for continued learning, continued growth, continued engagement
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with the material. Our students from 10 years ago [still check] the Web site [for updated
material] (Appendix G, p. 143).

DRAWBACKS	
  OF	
  INTEGRATING	
  TECHNOLOGY	
  
All of the faculty members disagreed with findings from the third open-ended
question regarding drawbacks of integrating technology in instruction. Regarding the
most frequently mentioned drawback, that it was time consuming to develop a course
with integrated technology, a faculty member in computer sciences said, “I don’t
necessarily find that’s the case, because once you have it in the can, it’s there and can
easily edit it and change it. So, an important benefit is that, if you need to stick in a few
more slides or make a change, that’s easy to do” (Appendix L, male, professor, natural
sciences, p. 243). Another member responded in this way: “[The complaint that it’s too]
time consuming—I think that’s a sign that the technology is not being used effectively”
(Appendix G, male, associate professor, liberal arts, p. 142). The member who makes this
comment is well known for having a very robust Web site, so he explained, “One thing
about [how] time consuming developing a course…Web site [is]—my Web site has been
developed over 12 years, so not to think you need to do everything all at once, that it can
be four or five years in the making, and you never lose the digitized materials (Appendix
G, male, associate professor, liberal arts, p. 143).
Another member directed discussion to technology capabilities and people’s
intimidation with new technologies. “Sometimes I think—because technology is not there
yet—it actually gets in the way, and it’s not as efficient when it’s really supposed to be
more efficient, and I think that’s just a matter of the applications are not quite updated
and revised” (Appendix H, female, associate professor, education, p. 161), and “if you
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are intimidated by the technology, I’m sure anxiety and other things will make it a steeper
learning curve” (Appendix H, pp. 163).
In response to concerns expressed in the survey about declining class attendance
when more class information is provided online, all of the faculty members said that they
consistently took attendance. One noted, “And almost entirely, with all kinds of students
from freshman to graduate, you can pretty well correlate attendance with grades
(Appendix L, male, professor, natural sciences, p. 240).
Members acknowledged that concerns were warranted about intellectual property,
copyright, and fair use, legal issues that may dissuade an instructor from including too
much information on the Web. One member said, “Another drawback to me is that your
stuff goes out there on the Internet and people can steal it easier…. It’s a problem with
intellectual property (Appendix J, male, professor, business administration, p. 203).
While Internet-based technologies can provide more opportunities for interaction
outside of class, one faculty member addressed concern about reducing interpersonal
communication: “You don’t have that much intimacy anyway. It seems that one of the
barriers of [integrating technology-enhanced instruction] is a lack of what we’re doing
[face-to-face interaction]” (Appendix J, male, professor, business administration, p. 211).
One faculty member raised a concern not included in the survey responses. Web
sites by their nature are non-linear ways of arranging information, which led the member
in geophysics to comment, “ [A] Web site… forces you to be scatterbrained …. You
don’t have a continuous line of reasoning going through what you’re learning. It’s good
for answering specific questions, but in terms of the learning experience, it’s not as
thoughtful as what you’d find in some very good textbooks (Appendix K, male,
professor, geophysics, p. 226). He added, “[Users] don’t have the length of time to sit
there and read [Internet resources] and think about it” (Appendix K, p. 227). “I don’t put
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[my course packet] on the Web… because people don’t read it unless they print it out,
because there’s too much…. I want them to have the full text there, so they can read the
words that forces them to buy it” (Appendix K, p. 233).
The faculty member in journalism addressed the potential drawback of over
reliance on impersonal, asynchronous communication: “Students say, ‘If I can’t get
[information] on e-mail or through the Internet, you mean I’ve got to go talk to them
face-to-face? You mean I’ve got to get out of my comfort zone? Not only my comfort
zone, but I’ve got to actually interact with people who could get mad at me?’” (Appendix
I, male, associate professor, communication, p. 174). In response, the faculty member
specified acceptable uses of the Internet for the class. “We have now had to put in our
syllabi, you can’t use a Web site. You can only use a Web site for background, unless
you have confirmed it with an independent source that the Web site is absolutely
correct—spelling and everything (Appendix I, p. 174).
This faculty member said that one of the benefits of technology is the variety and
diversity of speakers available online, but he expressed concern that many videos are
several years or decades out of date. “My field has to be current, and either the video has
to be current or timeless. So, a lot times when you’re doing searching, you’ll get stuff,
that’s really, late 80s, early 90s. This group of kids is not going to associate that”
(Appendix I, male, associate professor, communication, p. 183). After more reflection
about his students’ interactions with Web-based materials, he came to an interesting
conclusion: “I’m afraid sometimes that we actually do more damage than good with this
thing [Internet], because we make so much stuff available and we expect them to interact
with it…. I’m afraid that too much of it is on their own, and it’s like the blind leading the
blind” (Appendix I, p. 190).
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SUMMARY
Quantitative analysis included investigating the correlation of independent
variables with the dependent variable technology use in courses, several chi-square tests
of the variables with each other, and the development of a multiple regression model
using SPSS. Model variables explained 33% of the variance in the dependent variable.
The variables that contributed significantly were professional and personal computer use,
instructional resources, course level, respondent title and type of online teaching
experience.
Qualitative analysis of the open-ended items provided a voice for the responses
from faculty who were actively engaged in the teaching and learning process. Two
themes emerged from the responses: approaches to enhancing student learning and
understanding difficulties related to integrating technology.
Student learning can be enhanced by providing multiple means of
communication, up-to-date course content, and more class time devoted to activities and
discussion due to the reduction in time required for administrative tasks. But several
difficulties are also introduced: additional time required to learn new tools and set up
online course sites; concerns about technology rather than content becoming the focus of
the course; reduction of face-to-face interaction with students; and the lack of training in
the new technologies.
Several participants reported that promotion and tenure decisions were based
primarily on research and that the level of technology-enhanced instruction was rarely
included in such decisions.
While the faculty members who were interviewed agreed with most of the
findings, several expressed surprise that younger instructors were not the most likely to
use technology-enhanced instruction. The faculty members also did not agree that class
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size in particular was correlated with technology use in courses, suggesting that the
variable be further investigated. All of the faculty members also were skeptical of survey
findings that integrating technologies into course development was too time-consuming.
They claimed, to the contrary, that the work was a sound investment of time, because
online materials remain available for future use and meaningful reorganization.
The faculty members agreed with the finding that using a facilitator teaching
approach was most likely to be associated with a higher degree of technology integration.
They wondered, however, whether for facilitator-type instructors with large classes, class
size and level of course might also be important determiners of the degree of technology
used in a course.
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Chapter 5: Discussion

Within the past two decades, Internet-based technologies have transformed
society by connecting people around the world in ways that could not have been
imagined earlier. When long-distance communication depended on postal mail, telephone
service, and radio and television media, the greater the distance was between people, the
higher the cost was and the longer the delays were. With Internet-based technologies,
distance is no longer a determining factor in the cost of communication. Now, a class of
students in Israel can participate synchronously in a virtual world environment with
students in the United States. Students in America learning how to speak Spanish can
interact with native Spanish speakers learning how to speak English.
Instructors have developed innovative ways to integrate technology in diverse
types of classes, from small, face-to-face seminars to large auditorium classes to fully
online courses. The primary purpose of the present study was to determine what factors
affected instructors’ integration of Internet-based technologies in large public higher
educational institutions in the United States. Large public universities were targeted
because they share similar missions and similar challenges to educate large numbers of
students while maintaining their status as top research institutions.

IMPORTANCE OF STUDENT-CENTERED LEARNING MODELS
The default teaching paradigm for large classes has been the transmittal model, in
which one instructor “transmits” information to classes with 200 or more students (King,
1993). This traditional approach relies on an expert (the instructor) to impart knowledge
to students, who are regarded as blank slates. For their part, students are expected to
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absorb material, reinforcing their understanding through homework, papers, and tests.
With much information to cover, there is little time for discussion or interaction between
instructor-as-expert and students. Essentially, at semester’s start, the instructor is seen as
the one who knows everything on the subject and the students are seen as the ones who
know very little.
From the late 1960s through the 1980s, educational researchers and psychologists
such as Piaget (1967) and Astin (1985) turned the focus of research to the study of the
most effective techniques to best provide the conditions that children need to succeed.
Piaget (1967) developed a constructivist model of learning that suggests children
construct knowledge and meaning from their experiences. In this model, students are not
regarded as blank slates, but rather as active learners who bring experiences that can be
used as a basis for future experiences and the construction of knowledge. Astin (1985)
reached similar conclusions from his research. His findings highlighted the importance of
students being involved in their learning experiences.
The teaching models developed by Astin (1985) and Piaget (1967) support the
notion that students learn best when they build new knowledge on existing knowledge
and when they play an interactive role in the learning process. Such models focus on the
student and on approaches for involving students in their own learning so that they
develop a sense of responsibility and empowerment.

TECHNOLOGY’S ROLE IN STUDENT-CENTERED LEARNING
The introduction of the personal computer in the 1980s and the Internet in the
1990s significantly changed the instructional process. The instructor could no longer be
considered the only expert on a topic. Instructors and students alike could learn from
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existing materials and construct new ideas and understandings, allowing instructors to be
recast from the “sage on the stage” to the “guide on the side” (King, 1994).
Technologies that provide more immediate, real-time feedback contribute to
increased student learning, while technologies that reduce assessments to objective tests
can negatively impact students’ writing ability (Hoos, 1975). Kozma (1985) developed a
grounded theory of instructional innovation in higher education, in response to findings
that such innovation is highly dependent on the individual faculty member. Faculty
members have typically enjoyed substantial autonomy, yet innovations that are developed
collaboratively are more likely to succeed (Kozma, 1985). Jacobsen (1998) examined the
adoption patterns and characteristics of higher education faculty who integrate
technology into their instruction. She found correlation between successful integration of
technology and teachers’ beliefs that technology enables them to be better teachers,
provides enriched learning opportunities, provides students better access to information,
and promotes better communication with students.

FACTORS THAT AFFECT LEVEL OF TECHNOLOGY INTEGRATION
For the present study, a list of possible factors in technology integration was
developed based on review of research literature in distance education, innovation
adoption, instructional innovation, faculty motivation, and changing faculty roles.
Besides demographic factors including age, gender, number of years teaching, and
college/department, critical factors were level of innovation adoption, source of
motivation (intrinsic versus extrinsic), and altered conception of faculty roles, moving
from teacher-focused to student-centered.
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GATHERING DATA
A thorough search was conducted to determine whether existing survey
instruments would be suitable for gathering information about these factors. While
several similar survey instruments were identified (Moersch, 2001; Betts, 1998;
Jacobsen, 1998), none addressed the data required for the present study.
A survey instrument was developed for the present study to include items
addressing eight relevant areas: demographics (such as age, gender, title, years of
teaching experience), computer usage, technology use in courses, instructional resources,
institutional resources, teaching style, teaching goals, and teaching motivation. The
instrument also included three open-ended questions seeking insight from faculty
respondents about possible benefits and drawbacks of integrating technology into their
instruction and possible changes to their faculty roles. After a pilot testing with
instructional experts and a select group of faculty members, the final version of the
instrument reflected their suggestions and recommendations.
Respondents were drawn from approximately 1,000 faculty members randomly
identified at the target institutions for the study. Some faculty without an e-mail address
on file had to be excluded. While survey distribution was designed to take advantage of
the ease and simplicity of sending e-mail messages with a link to the survey form, it also
included faculty members who preferred to complete a paper version of the survey. More
faculty members replied to paper surveys (9.6%) than replied to e-mail invitations, even
after multiple reminders were sent to those who had not responded to the original e-mail
request (6.8%). Another group of 1,000 faculty members from each institution was
selected to receive e-mail invitations to participate in the study, resulting in a final total of
660 surveys completed online and 394 completed on paper, for a total of 1,054 responses
overall.
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A second purpose of the present study was to examine whether faculty changed
their teaching styles when they integrated more technology in their courses. The
instrument asked respondents to select their preferred teaching style and included an
open-ended question concerning how integrating technologies had affected or would
affect their teaching style.
With data from the survey instrument and from interviews with a select group of
faculty members, the present study featured a mixed-methods approach, yielding the
objectivity and reliability of quantitative data and the credibility and transferability of
qualitative data (Lincoln & Guba, 1985).

RESULTS
The Effect of Age and Gender on Level of Technology Integration
Historically, women faced barriers when seeking to participate as students and as
faculty in male-dominated universities (Walton, 2000). The results of the present study
are consistent with other research findings that older faculty members have been more
likely be male and younger faculty members have been more likely be female. Among
respondents in the present study, three-quarters with the title professor were male while
just over half with the title assistant professor were female. More than half of males
reported more than 20 years of teaching experience while less than one-third of females
reported more than 20 years of teaching experience.
Beginning in the early 1990s, the growth of Internet usage increased substantially,
reaching 1.97 billion people by the June 2010 (Internet World Stats, 2010). With the
relative novelty of the Internet, however, it was expected for the present study that age
would be a statistically significant factor in respondents’ use of technology, with younger
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faculty members having more experience with Internet-based technologies during their
undergraduate and graduate studies. It was found, however, that younger faculty
members were less likely to incorporate Internet-based technologies in their courses. In
follow-up interviews concerning this finding, faculty members offered reasons such as
the need for new faculty to produce publishable research, to write a book, and to avoid
technologies that could be seen as risky or too innovative.
Controlling for age, females were more likely to integrate technology into their
instruction. Only one-fourth of respondents chose expert to characterize their teaching
style, while nearly half indicated that facilitator most closely fit or best represented their
self-assessment of their teaching style. Male faculty members were more likely than were
female faculty members to characterize their teaching style as expert and their goal as
teaching facts about and principles of course subject matter. Half of the respondents
indicated that their primary role as a teacher was to help students develop higher-order
thinking skills. Females were slightly more likely to teach hybrid or fully online courses,
but the online courses were a very small proportion

Resources Available to Faculty
Faculty members generally reported satisfaction with institutional resources such
as Internet access, computer hardware and software, and general technical support. The
level of institutional resources was not statistically significant as a factor in the overall
level of technology use in the classroom. It would appear that as faculty members and
students become accustomed to technology, communication using technologies such as email or chat become second nature to them.
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As institutional resources approach an acceptable level, the focus for faculty
support shifts to instructional resources, such as specialists in faculty development,
instructional design, and assessment. The level of instructional resources available was
one of the most significant factors in determining the level of technology use in courses.
Instructors in post-secondary institutions are charged with preparing the next
generation of leaders, scholars, and professionals. Their teaching requires more than
taking roll, preparing lecture notes, presenting materials, asking for understanding, and
assessing overall knowledge and skills learned during the course. Because students arrive
with diverse background knowledge and skills, instructors must fulfill diverse roles:
being an effective facilitator
motivating students to be more engaged in their own learning
encouraging students to think critically
preparing students to transfer knowledge to new situations
advising students how to seek help
sharing high expectations with students
assessing students’ learning
As a result, faculty members must learn how to use changing technologies, yet a
recurrent theme in the survey responses was that integrating technology presents a steep
learning curve and is too time-consuming. But interviewees’ comments were counter to
these findings. They suggested that, after the initial investment of time required to
develop a technology-integrated course, they found substantial benefit from re-using
materials in future courses.
Students have access to more information at their fingertips than ever before.
Some faculty members indicated that a benefit of using Internet-based technologies is the
capability to provide greater resources to their students, including current data and
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historical interviews. One instructor noted the benefit of technology in allowing for
continued learning and continued engagement with material.

Next Stage in Education
The future of education will include the long-anticipated transition from the
lecture-based paradigm to classes focused on engaged discussions and conversations
among students: a change in the teaching-learning environment in part stimulated and
facilitated by technology changes. Student-centered education with instructors as
facilitators will become the norm.
In moving from the traditional model of teaching, instructors will see the benefits
of student-centered instruction.

By using technology to best fit the needs of their

students, instructors can spend less time preparing for lectures and spend more time
providing ongoing feedback to students. Instructors can transfer to students the burden to
prepare for class ahead of time. Instructors can use technology to ask students questions
about upcoming lessons, and then during class instructors can focus on addressing the
problems that led to the most confusion. Technology is available for promoting
collaboration among students, such as wikis, blogs, journals, and peer and selfassessment systems. The academic technology of the future will likely include 3D
immersive environments, real-time interactions, and full mobile access to course
materials.

IMPLEMENTATION OF FINDINGS
The findings of the present study should provide guidance to administrators as
they seek to improve student learning and retention while most effectively distributing
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limited resources. Arbaugh (2002) suggested that faculty must develop skills to teach
effectively in a more constructivist environment, and Chickering and Ehrmann (1995)
produced an article Seven Principles for Good Practice in Higher Education that
suggested specific steps instructors could follow to effectively integrate technology into
their instruction.
The findings of the present study affirm the importance of providing instructional
resources to help faculty members feel more comfortable in trying new technologies.
The most frequent request by respondents was for individual consulting. With proper
academic leadership and development models, instructors can learn how to teach in a
facilitative style that is focused on engaging students and preparing them for their future
careers.

RECOMMENDATIONS FOR FUTURE RESEARCH
One limitation of the present study is that the findings can only be generalized to
large, public research universities. The next step should be to extend the survey approach
used here to include community colleges, private colleges, and smaller public institutions,
and then to compare the results. After a period of perhaps four or five years, replication
of the present study with large, public research institutions would provide longitudinal
data to address many useful purposes, such as tracking how technology use changes over
time, identifying trends in offering courses taught online, examining changes in learning
outcomes, and observing whether the distribution of tenured professors using technology
becomes more uniform in terms of age and gender.
Green’s (2008) Campus Computing Survey showed that nearly 12% of
institutions polled reported that their most important IT need was to assist faculty with
98

technology implementation and integration. Future studies could examine the distinction
between management and instruction part of instructional uses. Because instructional
support is such an important component of the level of technology integration, future
studies should examine the effectiveness of various instructional support efforts. The
results of such studies would be widely applicable to instructional support centers across
the country.
Further analysis of data from the present study could help in the identification of
faculty user profiles. For example, it may be possible to determine whether older male
professors in business administration are more likely to use technology for administrative
tasks while younger female assistant professors in education are more likely to use
technology for communication purposes. It may also be possible to determine if there is
a correlation between teaching styles and college and to conduct more analysis of various
subgroups in the sample.
The most surprising finding of the present study was that age was not a significant
determinant of the level of technology use. Further research could address why younger
assistant professors were as likely to use technology on only a limited basis as were older
professors.
Higher education institutions must prepare for a future that includes the demands
of increasing numbers of students, decreasing public funding, and increasing
accountability and assessment standards. Further research that builds upon the results of
the present study can help demonstrate the strategic soundness of hiring more
instructional technology support staff so that more faculty members will be willing to
innovate to incorporate student-centered, technology-integrated instruction.
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APPENDIX B
E-mail Invitation to Faculty
To:

[Email]

From: cthomas@austin.utexas.edu
Subject:

Survey of Instructional Technology Incentives and Barriers

Body: Would you like to know what effect teaching style has on the use of online
technologies? Are you interested to find out how much online technology is used at top
public, research universities? Do most institutions consider the level of technology used
in courses during promotion and tenure review?
These questions and more are the basis for this study entitled "Factors Affecting
Faculty Use of Technology-Enhanced Instruction at Research Universities". The study is
being conducted by Carolyn Thomas, (512) 913-7157 cthomas@austin.utexas.edu and
Dr. William Lasher, (512) 471-1663 blasher@mail.utexas.edu of The University of Texas
at Austin, PO Box 7914, Austin, TX 78713.
The purpose of this study is to generate information about incentives and barriers
to the use of technology-enhanced instruction as well as determine changes to the role of
the faculty member in the teaching and learning process.

With this information,

institutions can determine how to effectively spend limited resources in the areas of
faculty development, campus technology infrastructure, and faculty support needs.
We estimate that it will take about 20 minutes of your time to complete the
questionnaire. Your participation in this survey is voluntary. You may decline to answer
any question and you have the right to withdraw from participation at any time without
penalty. If you wish to withdraw from the study or have any questions, contact one of the
investigators listed above.
Risks to participants are considered minimal.

There will be no costs for

participating, nor will you benefit from participating. Identification numbers associated
with email addresses will be kept during the data collection phase for tracking purposes
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only. A limited number of research team members will have access to the data during
data collection. This information will be stripped from the final dataset.
If you have any questions or would like us to email another person for your
institution or update your email address, please call Carolyn Thomas at (512) 913-7157
or send an email to cthomas@austin.utexas.edu. You may also request a hard copy of the
survey.
To complete the survey, click on the link:
http://www.surveymonkey.com/s.aspx
This link is uniquely tied to this survey and your email address, please do not
forward this message.
This study has been reviewed and approved by The University of Texas at Austin
Institutional Review Board.

If you have questions about your rights as a study

participant, or are dissatisfied at any time with any aspect of this study, you may contact anonymously, if you wish - the Institutional Review Board by phone at (512) 471-8871
or email at orsc@uts.cc.utexas.edu.
IRB Approval Number: 2005-04-0060
Thanks for your participation!
Please note: If you do not wish to receive further email messages from us, please click
the link below, and you will be automatically removed from our mailing list.
http://www.surveymonkey.com/optout.aspx
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APPENDIX C
Interview Consent Form
Title: Factors Affecting Faculty Use of Technology-Enhanced Instruction at Research
Universities
Would you like to know what effect teaching style has on the use of online technologies?
Are you interested to find out how much online technology is used at top public, research
universities?
Do most institutions consider the level of technology used in courses during promotion and
tenure review?
These questions and more are the basis for this study. The purpose of this study is to generate
information about incentives and barriers to the use of technology-enhanced instruction as well as
determine changes to the role of the faculty member in the teaching and learning process. With
this information, institutions can determine how to effectively spend limited resources in the areas
of faculty development, campus technology infrastructure, and faculty support needs.
This form provides you with information about the study. Please read the information below and
ask any questions you might have before deciding whether or not to take part. Your participation
is entirely voluntary. You can refuse to participate without penalty or loss of benefits to which
you are otherwise entitled. You can stop your participation at any time and your refusal will not
impact current or future relationships with UT Austin.
Conducted By:
IRB PROTOCOL # 2005-04-0060
Carolyn Thomas, cthomas@austin.utexas.edu (512) 913-7157
Dr. William Lasher blasher@mail.utexas.edu (512) 471-1663
Department of Educational Administration, College of Education
The University of Texas at Austin
If you agree to be in this study, we will ask you to be interviewed:
• interviews will be audio taped;
• tapes will be coded so that no personally identifying information is visible on them;
• tapes will be kept in a file cabinet at the researcher's home office;
• tapes will be heard only for research purposes by the investigators and their associates;
• tapes will be erased and destroyed after they are transcribed or coded.
Total estimated time to participate in study is approximately 1 hour.
Risks of being in the study
• This study will pose a minimal risk to participants due to possible loss of confidential
information.
• All precautions will be taken to ensure physical security of interview tapes.
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Benefits/compensation of being in the study
• Participants will not receive compensation or accrue other benefits.
Confidentiality and Privacy Protections:
• The data resulting from your participation may be made available to other researchers in the
future for research purposes not detailed within this consent form. In these cases, the data
will contain no identifying information that could associate you with it, or with your
participation in this study.
The records of this study will be stored securely and kept confidential. Authorized persons from
The University of Texas at Austin, members of the Institutional Review Board, have the legal right
to review your research records and will protect the confidentiality of those records to the extent
permitted by law. All publications will exclude any information that will make it possible to
identify you as a subject.
Contacts and Questions:
If you have any questions about the study please ask now. If you have questions later,
want additional information, or wish to withdraw your participation call the researchers
conducting the study. Their names, phone numbers, and e-mail addresses are at the top of this
page. If you have questions about your rights as a research participant, complaints, concerns, or
questions about the research please contact Jody Jensen, Ph.D., Chair, The University of Texas at
Austin Institutional Review Board for the Protection of Human Subjects at (512) 232-2685 or the
Office of Research Support and Compliance at (512) 471-8871 or email: orsc@uts.cc.utexas.edu.
You will be given a copy of this information to keep for your records.
Statement of Consent:
I have read the above information and have sufficient information to make a decision about
participating in this study. I consent to participate in the study.
Signature:___________________________________________ Date: __________________

___________________________________________________ Date: ___________________
Signature of Person Obtaining Consent
Signature of Investigator:__________________________
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Date: __________________

APPENDIX D
Summary of Findings Provided to Interviewees
Factors Affecting Faculty Use of Technology-Enhanced Instruction
at Research Universities
Summary:
This survey identified factors that significantly contribute to the overall level of faculty’s integration of technologyenhanced instruction and provided respondents with the opportunity to expand on their answers to the quantitative
questions.
Quantitative Research Results:
There were 16 variables that were analyzed for significance in predicting faculty’s use of internet-based technology in
their instruction:
Age, Gender, Title, Teaching Experience, Employment Status, College, Level of Courses Primarily Teach,
Average Course Size, Online Teaching Experience, Professional Computer Use, Personal Computer Use,
Instructional Resources, Institutional Resources, Teaching Style, Teaching Goals, Teaching Motivation
Using linear regression analysis in SPSS, the following variables’ contributed significantly to the model with 20% of
the variance predicted:
Professional Uses
Instructional Resources
Personal Uses
Teaching Style (Facilitator)
Class Size (> 100 students)
Age (26-35 least use)
Course Level (Lower Level Undergrad)
Title
Qualitative Research Results:
Q: How do you think integrating Internet-based technologies into your courses affects (would affect) your teaching
style?
Half of participants selected facilitator as their teaching style
Allows for more time in class interacting with students, small group exercises, discussion
Adjust teaching style to provide materials in a variety of ways to address multiple learning styles
Q: What do you think are (would be) the benefits of integrating Internet-based technologies into your courses?
Increase students’ access to current materials
Flexibility in modes of instruction – lecture, demonstrations, videos
Increased communication with students
Improve student technology skill preparedness
Q: What do you think are (would be) the drawbacks of integrating Internet-based technology into your course?
Focus on technology, not content
Steep learning curve
Time-consuming to develop course
Student expectations for immediate results (communication, grades)
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APPENDIX E
Interview Protocol
1. Do you agree/disagree with quantitative research results? Why?
2. Do you agree/disagree with findings on how integrating Internet-based technologies
affects (would affect) teaching style? Why?
3. Do you agree/disagree with findings on benefits of integrating Internet-based
technologies into courses? Why?
4. Do you agree/disagree with findings on drawbacks of integrating Internet-based
technologies into courses? Why?
5. Comments
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APPENDIX F
Interview Transcript
Female, Professor, College of Education, University E
February 20, 2009
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.
R: So there were 16 variables. So you did a regression and you got 20% of the
variance.
C: Yes, ma'm.
R:

Professional uses, instructional, professional uses, instructional resources,

personal uses, teacher style, class size, age, course level. So, significantly? Your
dependent variable was?
C: The level of technology use in classes or in instruction. And, it was essentially
Internet-based technology. So it wasn’t the, if you use an overhead, or if you use
PowerPoint in the class, it was the use of Internet resources that can be brought into the
classroom, or having students research assignments on the Internet, using discussion
boards, using email, you know, just a variety of tools. From doing like on-line practice
exams, review sessions, chat tools, there's, there is kind of a range from simple email,
posting a syllabus, those kinds of things.
R: Yes
C: Moving all the way up to essentially, you know, fully on-line classes. And so,
that range was the scale of like, 1 to, um, 0 to 25.
R: Okay, so let me just see these three questions here.
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C: Sure.
R: How do think integrating Internet-based technologies into your courses affects
or would affect your teaching style? Half selected facilitator as their teaching style. How
do you think integrating?
C: I can show you the actual survey too if that would help because that gives you
what the other options were.
R: Ok. So, well maybe, let's, so how can I help you? What do you want to ask
me?
C: Essentially what these were, there were 1000 responses from faculty members
at the top 5 public research universities, [university E] being one of them. And they
essentially were asked these by this survey, questionnaire and what my committee
wanted to get back was just, kind of, the final piece which was to get some feedback on
the results. Whether you agree, or disagree, what your experience has been with
colleagues, or with your own experience. Those kind of things.
M. So.
C: So, essentially, it's just going through and looking at on the results. Let me go
back over here. Professional uses - that typically refers to, say you are using it to conduct
research, you're interacting with colleagues. So, that to me seems logical.
R: Ok. So how, I’m not sure how I am supposed to react. Do you want to ask me a
question?
C: There was a list, here is the list of all sixteen variables that were used and the
ones that were not significant. So these are the ones that were significant. But the ones
that were not…
R: Professional uses. Okay, just let me talk for a minute. I’m sorry. So
professional uses is significant.
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C: Correct.
R: All right, so I've got, so I feel, I figure out I got 20% of the variance. So I've
got a circle here and I've got about that much. Right?
C: Yes.
R: Or that much. Okay, so I can predict this much. First of all, so that’s not bad in
this kind of research. It’s not fabulous but it’s not bad. But, so then I’ve got to really get
an operational definition for each one of these. To know… So professional use, I look
down here, I use computers, I use computers to edit, I use computers to prepare, so
basically, they use computers. So does that, that tells me, I guess, that professors who use
computers more are more likely to do Internet.
C: Correct.
R: Okay. That doesn’t surprise me.
C: Exactly.
R: All right, so personal, instructional resources, so where is that variable?
C: That is on … here where it talks about instructional resources and it's
essentially, does your department provide training workshops
R: Ok.
C: Do your department or college, do they provide training workshops? Do they
provide assistance for developing courses?
R: Ok. I’ve got it. So, so far I have then, if I just take these two variables - If I use
computers, the more I use computers, the more likely I’m going to do Internet-based.
C: Right.
R: The more my department and university and college give me resources, help
me, the more I do it.
C: Exactly. Right.
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R: So I guess. Personal uses: The more I use computers in my life, right? The
more likely to use it. Ok, so teaching style. What are my options for teaching style?
C: It’s on the next page, it’s right there. These aren’t specifically like a scale.
They’re just different styles, but one would be expert where essentially the instructor
typically stands in front of the students and just lectures. And then the facilitator is one
where there's lecture and discussion and, you know, more of the facilitating of the
discussion helping the students figure out or learn information and then do reports.
R: Independent.
C: Yes. And then,
R: So now, how did this variable go into the regression equation?
C: They were just as independent…
R: One, two, three, four, five.
C: Blocks. Well, yea, they went in that way. But it's not a scale variable. They
were just separate categorical variables. So, it was essentially looking at… If that whole
variable had an effect on the level of variance.
R: So these were separate variables?
C: Yes.
R: Ok. So this is the only teaching style that was significant?
C: Yes.
R: Ok. That’s cool. And then class size?
C: That was just in the very beginning where they were asked essentially average
class sizes.
R: So this could kind of be a one, two, three, four, five. And then age,
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C: Yes. That’s the one that was anything over a hundred, over two hundred. I just
put those two together for this summary would essentially be related to probably the
undergraduate, lower level undergraduate classes.
R: So, it’s really weird that now we are on age, that 26-35 were the least, least
likely to use it?
C: And that’s what I find interesting too. I do have a hypothesis about that but I
just am just waiting, going to leave that until my summary.
R: And then course level, people were more likely to use it with lower-level
undergraduates. Ok.
C: And that, this is just overall. This isn’t, you said some instructors there can be
one extreme or the other. But this is the overall ones. And also, the one that I did not print
up was title. I left that off. And title, the associate, oops sorry, I got that wrong, the
assistant professors which goes along with the age group had the least usage.
R: Wow! It really surprises me. Assistant professors. I guess I could have a theory
about that too but that surprises me. So, okay, so. What do you, do you want to ask me a
question? Do you want
C: Well, the questions are essentially do you agree or disagree with the findings.
Do you have comments about them? And essentially, like say, on the quantitative results.
What seems? It sounds like most of these seem logical to you.
R: Sure.
C: Like they would it make sense?
R: What's the beta weight for each of these? Can you tell me that?
C: Yea, let’s see here.
R: Are they standardized beta weights? Because then we can compare them.
C: Well, it’s in order. But…
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R: Professional use was .31.
C: Yep.
R: Instructional use was .18. Course level? Course level?
C: It’s down here.
R: Okay, course level is… .17.
C: And then personal use is .09.
R: a-huh. And teaching style is .15.
C: Yeah.
R: Course size is .06. And age is .05.
C: Yea, and then title is .03.
R: Title is .03. Non-tenure track. So those are all non-tenure track. And associate.
Associate is 03. And… non-tenure track is .06. Okay, so what we have is professional use
is the most important, instructional resources is the second. Very close, and course level,
that was .17. Right? Did I get that right? And facilitator is .15?
C: Yes.
…
R: And the way you asked these questions; for example, I use computers to
analyze research data, spreadsheets, prepare presentations, edit.

Okay just prepare

presentations, create spreadsheets, analyze research data, subscribe to professional
associations they could all be about research, to compose documents, they could all be
about research so the only one on here that’s totally student is edit, comment on student
documents so you could pull that out and look at it but otherwise let's just assume what
this says to me because it's the highest beta weight whether it’s for research or teaching,
people who use computers more to do a variety of tasks are more likely to do Internetbased teaching.
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C: Right.
R: And okay that’s cool.
C: Makes sense. It’s one of those that to me means number one that that the
results proved or backed up what I would have expected it to back up if it had been
opposite of that it would’ve been, okay, let me investigate this further.
R: Sure, sure.
C: That seems to go okay, so we're getting the results we're looking for and those
things make sense.
R: I would agree. Absolutely.
C: But, the, say, the institutional resources was not at all significant.
R: What you thought? Well, would it, instructional resources?
C: I'm sorry. Instructional resources was, were, but institutional were not and
institutional is on the back here and that’s essentially the network speed and access to,
say, a course management system or a variety of different things that the institution is
responsible for or typically is responsible for.
R: Hmmm.
…
R: And for these, the other thing that I notice that on the professional uses which
I so agree that that variable came out significant but you’ve got spread here. I've got a
chance to get a little more variability here because I've got four answers and here, I'm
mainly yes and no. I wouldn’t think you would get that that much so when you don’t
have that as much variability in a variable, it's less likely is gonna be significant unless
there’s
C: Yea, there’s not much of a scale.
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R: And the same thing for instructional resources so but that could also be used to
boost your point if there were more, because see the professional uses is really if these
are standardized beta weights this is about twice as significant as this one.
C: Correct.
R: So, this one might be even more significant if you had more spread.
C: You know, that's a great point.
R: Because I would think everybody would say yes this is, so again here it's very
important to list which percentage say yes and which percentage say no.
C:

I do recall off-hand I know that the, I’ve actually been looking at the

qualitative more recently than I have at this. I need to go back and look at it some more. I
apologize for that. The interesting results from here were that even if the university
offered workshops, very few took advantage of them, yet the answer on a lot of the
qualitative was we need more workshops.
R: Oh yes. I can tell you about that or I can tell you my opinion about that.
C: Well, and that’s all in there. So that's exactly what I was looking at so okay,
so they know they’re available but they’re not taking advantage of them so where's that
missing link.
R: Yes, yes exactly. Well for me, personally, I think that the resources that this
university has are first class without a doubt.
…
C: Yes.
R: Incredible and every time I see something that’s offered, I think to myself, oh,
god, I need to be there but then, you know, I’ll have a break before school starts and I’m
trying to get the grant in. I'm trying to get the publication in and I just think I can’t do it
today or I’ll think, well I need, I need a specific help and that's gonna be two hours and I
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don’t know is that going to be people at the beginning of Blackboard when I really need
these now and then I'll be sitting here at the beginning of the semester doing my
Blackboard thinking, god, if I only had a little bit of help I could do so much more. So,
so, I think being a faculty member and somebody who really wants to use more
resources, what helped me the most was when I called…
C: …
R: Yes, and [the person] came to my office. That was huge and so if I was, if was
the head over there or in charge, you know, I might think, okay we want more people
using our resources and we want to be helpful to people and we want people, we want our
numbers to go up, you know, kind of like right now, we're doing a project right now …
C: Yes.
R: So, and now what they tell me is, students will tell me well that they don’t
have time or our schedule is not, blah, blah, blah. So then I'm saying you get these
women in the dorms and they've got 15 minute breaks, I want you in the dorms so they're
not coming to us, we're going to them. And so, if somebody called me every semester
and said can I make an appointment with you. Now, I want you to think about this for
the next two weeks, I want to come to you and then I’m going to help you with anything
you need help with, help with how to upgrade your Blackboard use and then I'd get a
relationship with that person that they say, okay, you can call me any time. I'll come over
any time to help you. Now, [name removed] might tell me, [name removed] that’s
wonderful that’s all practical, but we don't have the time or the staff and we can't be
doing that.
C: Yea.
R: But if, so, but we might could talk about and I think that might could happen.
I don’t know but if I had that every semester, my expertise would go up. Now with
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young folks, this really kind of surprises me with these young folks, because for me
coming through college and typing my dissertation, you know, before the computer age,
some things, I'm like, oh my god, they changed the way it looks again. Aw jeez, just
when I was getting comfortable with the old, and so really for older folks, it's really more
of a comfort thing. Oh, no problem [name removed]. Let me show you this is how you
do that and I'm like that’s great and I get so excited. I could just...
C: And the younger, it would be interesting for me to, on another study, delve
into the issue further as to why the younger
R: I'll tell you what I think about this. From young folks that are here like I’m just
watching, we just hired a new faculty member and it’s overwhelming in your first year or
two and this is, you know, things are changing so fast. Research 1 institutions there is
such pressure on them to publish and I think the first year, in many ways, they are trying
to survive, they are trying to get the dissertation out, which in my mind is all the more
reason to establish that relationship right up front to say “here, my name is [name
removed] and I am your instructional expert and I’m going to help you with Blackboard
or anything else you need because I know you're busy trying to do a million and one
things” and it's that relationship. Once I knew that I could call [name removed] and get
some help, I was more likely to try things. Now, of course, she left and well, well for the
first time I tried those quizzes on Blackboard and I loved it but there were some glitches.
People would call me and they would say I’m stuck and I’d be able to look on to see how
they were stuck and so then that was a little frustrating. I spent a lot of time un-sticking
people and then, let's see, what was the other thing? I needed a little more help seeing
what they were looking at all the time.
C: That’s been a huge issue.
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R: And being able to organize, could they take it one time. I wanted to time it
such that a student had 20 minutes and they had to do it say, I mean, do you see, I'm not
doing that anymore. But, if [name removed] were here and continued with me I would
really like to do that, in fact I would like to get back in it. But I would like, especially for
undergraduates because I would like to have 10 questions that they would have to answer
every week before they came to class.
C: That’s what I was going to recommend.
R: I am dying to do that.
C: It’s just a huge opportunity.
R: But what I need it for is so those questions might come up in a random order
so that I couldn’t sit down and do all ten and they call my friend and go it's “ABD ACF.”
So that I knew that each person had to do it.
C: You can actually do random order of the questions and random order of the
answers.
R: Well, if, well see if somebody had come over and helped me do that in the
summer maybe when I’m trying to do it then I could become the poster child kind of for
my colleagues if I got so good at it, then I could show my colleagues because I would
feel just so, I think if you could get people that really care about teaching and it really
works and they could say this person can help you and I can help you out of the jam, it's
huge. Yea, I go to my undergraduate class and sometimes I’ll think who's, you know,
and I’ll say, “okay, just help me out here, how many have read it?” And I'll just think to
myself, dang, I can’t believe the number of hands that aren't being raised and so I'll think
okay, well I have to calm myself down first of all not to give them a lecture about
C: Not doing their homework.
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R: Don't you have any idea that this is [university E], blah, blah, blah and then I
have to just say, “okay, that helps me know, okay, no problem we're all busy, blah, blah,
blah” but if I had some way to say you've got to do these 10 questions and its linked to
your grade, that would sure help me out.
C: The other part is really useful with that is that you get to then spend your time
in class clarifying misconceptions.
R: Absolutely absolutely.
C: Because whether or not they answered them correctly isn’t, that may not be
the whole point.
R: Yea.
C: The point is to find out what their thinking.
R: Yea, yea. Oh, it would be huge and if I thought, for example, that this summer
you could take me to a higher level on that, I would love it. I would love it but I think that
…
R: What I need with this topline computer is somebody to come in here and help
me make it work more efficiently to show me and then check back with me, you know,
kind of like I do with my diabetics. You know when they say, “oh, [name deleted] we
love you but we've had too many people come from [university E] and they leave.” And
so I tell them I will never leave you. The day I leave will be the day I retire. So you
know … we're gonna meet [regularly]. You got me until I retire from this place I will
never leave you.
C: That's very reassuring.
R: And that's the way I think a lot of people work, that's effective. People don't try
because they think well, they don't have time which is a shame but you know what? It's
where the rewards are, you know, every, every month or two, I think, wow look at what's
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offered, I need to go do that, you know. Wow, look at that. I'd like to go to that lecture,
look who's in town but, you know, and sadly so, people have different pressures and I
really haven't had that much pressure in my life but lately … the last four or five years,
I've looked more seriously at okay, this is what my merit's based on. … I have to, we
have to make sure we pay for our kids' education. That is our top priority and we have
one more year to go but it's our top priority.
C: Exactly.
R: Now, if I didn't have all the pressure, if I was just rich and I had job security,
well I do have job security but still you care about how am I doing, am I a good citizen?
C: And where you focus your time.
R: And then when people look at, when people look at are you a good citizen,
they don't go wow, look what [name deleted]'s doing with her teaching. Now I have had,
that might be what I do, but then you might then you have to work to have it not make
you bitter where you say this is so important and it's not rewarded and nobody cares
about this. That's a shame and so you have to, and I think I'm getting old enough now
where I'm trying to figure out this is what the university values and how can I hit the
target, try to hit the target. I don't have to go bullseye, but I gotta hit the target but also
stay over here and maintain my own integrity and what's important to me and teaching is
incredibly important to me and I'd like to get better at it. I'm not a perfect teacher I've got
a long way to go but to elevate I would really need some help and I would need
somebody, see when I don't have [name deleted]'s card any more…, I need somebody, it's
kind of like the trainer that says, “I hadn't seen you in the gym in a couple weeks. Where
are you?” You know, I need that Blackboard person that's gonna call. So I almost, I
would take my staff and I would divide up – you two are in the College of Education and
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then I would take all faculty and divide them up. Here are your faculty. Go after it.
Harass them to death.
C: That's a great idea.
R: And then, I'd say, you two are in the College of Communication and here's
your faculty, you two divide them up, and harass them to death. And so then you would
tell me, “look [name deleted], I'm your person, I'm your go-to man and when you can't
find me, this my backup. So if you're ever in a pinch, don't worry if I'm out that day and
you call this person.”
C: That's a wonderful idea.
R: So that's my suggestion.
…
R: You talk about moving the fulcrum over, it's like you come here, and you're
gonna have the same problem. And you really want to get people using your resources
and elevating the expertise, I think if you go to individual people and
C: And just start targeting them.
R: It's gonna be better because you're gonna get more bang for your buck.
C: And we have done that. One of the things I'm pointing out is that it definitely
seems like it's an important variable. The level of instructional resources is important to,
you know, the use of technology.
R: And you know, and it may be, maybe they say that you know what, we're not
going to go to your office one-on-one. That's, I'm okay with that but it would be like, this
is the help desk. … So, and we have, and we have students there to try to individualize so
it might be you go to the [library] or so I don't even know where to go here
…
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R: From 8-4 on these days and you can get help so then I would like a phone call
or an e-mail that just says, we really want, we're looking to help you personally with your
classes. And then maybe every month you say can we help you personally with your
classes? Can you, would you like to set up an appointment where you get individualized
help with your Blackboard, and it would be good and maybe once a month, you send
somebody out. Here is the day we're going to your college. Individual help from 8 to 5 if
you want a personal session, sign-up.
…
R: Right. Sure. It's kind of like, with statistical consulting, faculty sign up for
that and they go over there. And then, the problem becomes when they can't get a slot.
C: Yes.
R: You know, so you just need to have enough slots so people can get there and
then when people can't, they say, they say, okay, then they set this other thing up where
you can buy a slot which is what I did, I thought if I can't get a slot, okay, can I buy it,
I'll buy it.
C: That's funny.
R: So, that's not good necessarily because most people can't. I'm old and I have
consulting funds to buy it.
C: … it's also an idea that you need to schedule something a little bit in advance
too. You know, the idea that we're here for you, but we also have other faculty, you
know, schedule in advance we'll be here.
R: Sure, if somebody told me we will help you significantly improve your
productivity on Blackboard and we will meet with you, we will come to your office 10
times and it's $200, I'd say sign me up. You know, I even have money to pay for that.
And then somebody is going to make an effort to call me and schedule 10 personal
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sessions with me, I'd pay $200 for that. I would think chairs might pay for that. I would
think that people could use their [discretionary funds] to pay for that. You know, I almost
would think that we might encourage departments to use their [discretionary funds] to
pay.
…
R: I know full professors that can't log on Blackboard, you know what I mean.
We would say what we put the, um, get an organization in Blackboard and put all the
minutes from the meetings on Blackboard. And they'd say great and some people say
I've never used Blackboard. I'm like, you never use Blackboard. Now not all classes
need Blackboard but a lot of them it really would help.
C: And the findings were the larger class sizes and it makes sense that the smaller
classes which are usually the doctoral seminar, everyone sit around and talk in person
probably wouldn't use it as much but they still use it to some extent, I mean, the students
are still and instructors are still e-mailing or getting e-mail.

The students are still

researching, those kind of things are still there, and just may not be the main focus. The
focus is more, you're all sitting in person and talking and the larger classes are, you're just
trying to maybe increase some interaction.
R: Sure, absolutely.
C: Because that's just so hard
R: Well, like with little [inaudible] things. See, I've always wanted to do that but
I don't have a clue how to use that.
C: We can get you set up on. Yea, there's a new system that we're gonna be
looking at. The old system has had some problems where it's been clunky and awkward
and anything that's clunky and awkward leads to frustration.
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R: No, no, right, right. So I would say show me, I would show you what I'm doing
and I would say what's your first suggestion, or I might say here's what I'm doing, what I
want. I probably could go for half a year saying here's what I want to do that I'm not
doing, and then I would say once I got there and felt comfortable, I would say, “got any
more suggestions for me?” That's how I would work it but I think you would have a lot
of professors that would take advantage of that.
C: That's wonderful to hear so I think that that you're right on right on target.
R: I don't know if it will help.
C: Well, that's exactly what we're looking for. My theory or my hypothesis on
why the young ones don't take advantage of the, don't use technology as much is as you
said they're overwhelmed, the pressure to the research is very high, they're coming in,
and they know that this is what they have to do and it's more likely for someone to teach
the way they were taught than to go out there and learn something new. So I'm very
comfortable with standing in front of a room and talking to people. I'm not as
comfortable guiding instruction or guiding discussion. I don't know how to do that. I'm
not as comfortable getting the students engaged or constructing knowledge. I'm not as
comfortable will all that. I can stand in front of classroom and teach.
R: And teach, yea.
C: And so, that's, I think over time you do this for certain number of years and
they start thinking, well I think I'm going to change things. I would add some variety. I
want to add some other things. Styles change over time too but I think it's an interesting
finding. That to me was the one that, actually, has been my experience but I haven't seen
it in any journals, publications, anywhere.
R: It really does surprise me because you would think that the younger folks are
the most technologically savvy, you know.
126

C: Yes, and their professional and personal uses were still high but for that age
group, they were not, they were not using it as much for their instruction. They're using it
for other things but not when it came to the instruction and I think some of it just has to
do with that. I'd like to thank you so much. I'm going to go ahead and turn this off.
R: What I would like is some help with Blackboard.
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APPENDIX G
Interview Transcript
Male, Associate Professor, Liberal Arts, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.
C: Let me go ahead and start. This study was looking at what factors affect
faculty’s use of instructional technologies.

It is really focused on Internet-based

technology so it wasn’t necessarily like in class PowerPoint or the dot camera or the
clickers that are in class it really focused on web-based and what level of communication
they have started using and so you see the questions and essentially what today’s
interview is about is looking at now that we have the results of a quantitative data and
this was sent out to 10,000 faculty members so we have 1000 responses back and it is
five different universities…looking at peer institutions that have large classes large
undergraduate but where faculty members still have the obligation requirement to
research so I wanted to make sure that I got similar faculty responses and so that the
survey itself and it’s broken down into different areas and those are the areas that were
used as the factors that were brought into the quantitative analysis and then at the very
bottom part the second part the qualitative results and those are from the at the end
there’s open-ended questions. So the interviews were sent out by e-mail and by paper
mail so that way we want to get a good distribution of people who weren’t using
technology and essentially why her why weren’t they in so and so those are some of the
factors that affected it. Let’s just kind of go over them and I just wanted to get your
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reactions if you thought that these made sense or something seems out of place that we
can discuss them.
C: So the first one is essentially there were 16 variables and using dummy
variables that turned into 64 of them but the main ones that came up professional uses so
to me that makes sense since we’re asking about if they’re using it but this relates to the
professional uses relates to if they are using it for research and other professional
activities if they are members of list serves those kind of things but there is a relationship
obviously between those two. The second one in the second most important was the
instructional resources so you have a what is your feeling about that like is that very
important to you and to other faculty members that you’ve worked with, the level of
instructional resources available as to whether or not you actually use
R: Actually employ them you mean
C: Yes
R: Yes I think so, I think particularly in terms of questions later on about
institutional support for learning how to use those resources. I think too often there is
this attitude that if you build it they will come as opposed to supporting faculty in
learning how to use these resources most effectively and that includes paid seminars in
some cases along with just workshops that are available
C: Paid seminars like locally conducted or where they travel
R: Yes, [at university E] for example there is a two-week summer workshop
where faculty receive small stipends to attend to learn to use technology
C: And is this your college
R: Just a college liberal arts yes, although it’s been extended to few other
colleges
C: And do you get feedback on that has that been successful
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R: It’s been very successful …
C: So you see that they, the instructors are using more of the instructional
technology or they’re willing to try more things
R: They are willing to try more new things yes and I think that more of them use
particularly web-based technologies more and more in their own research and in their
own work, so they more comfortable using it in their own classrooms
C: And that kind of goes along with the professional use and instructional use
R: Absolutely, yes
C: Personal uses if you do online banking, so to me that also goes along with that
make sense and it was that you noticed the facilitator that was the most popular, most
frequently responded teaching style and that teaching style itself was significantly
correlated with the use of technology
R: And the correlation makes sense to me, it surprised me that in the relationship
to large classes I think it’s hard to be a genuine facilitator in a large classroom
experience. I think you can and I think you know to some degree that’s even how I would
describe myself in large class. I’m not sure it would be the number one way though
C: So I should look at what I’m doing now is also kind of dissecting the data so
look at teaching style versus class-size
R: Yes, yes
C: So I will look at that and see because it may be that the facilitator were more
frequently the smaller class sizes
R: That’s what I would think
C: Ok, so I will look into that
R: Although, maybe this is what’s causing the just junction the disjuncture for me
because the teaching style does describe as my overall goal is to develop the students to
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capacity for independent action initiative and responsibility and I have to admit that when
I just heard the term facilitator I think in terms of facilitating the discussion and so that
it’s a role that I see as less and less sensual in that it’s less teacher centered, which is what
makes me then surprised, because in the lecture you don’t get more teachers centered
than that
C: Exactly
R: I think that it’s a curious thing to me because I would say that is a goal that
most teachers would say yes I want to do that whether you reach that goal through lecture
format is another thing
C: Whether they can actually implement that style
R: Exactly, yes
C: Well that sounds like good follow-up question
R: Yes, you know or even achieve those results in other words how do you
measure where you’ve got this capacity for independent lecture in your students
C: How to measure it, yes
R: You know most of them, most lecture courses are just lectures and teach so its
spit back content
C: Yes, and a lot of times you have to do it that way, you just have to learn the
material or the classes are very large
R: Right, for a lot of that is the function of that class, it’s the introduction of a lot
a content that’s the way it’s meant to get through the web and computers and different
learning styles can be can be enhanced to the use of technology so I can see all of those
things
C: Right, and that was one of the benefits of one of them that is mentioned later
on was the different learning styles
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R: Absolutely
C: You know, you can have the audio, or you can have video you can have
written text you can go back and review, so that was one of the things is definitely a
common thing was being able to handle different learning styles. What size classes do
you typically teach?
R: Every fall I teach … and that’s at a minimum 250, so 250-300 students.
That’s really where I employ the most technology
C: And how do you have you actually employ the technology?
R: Well, you see that’s actually tricky, what you see is that I have a website that
I have built over the years that’s a part of the course that really is each lecture and the
reason I hesitate to see myself more as an instigator than a lecturer so my idea here is to
do things
…
R: That’s right, to make them start thinking and to investigate materials on their
own and so I also want the web-based materials to be a jumping off point where they can
begin their own research investigate their own ideas however they see fit to do that. In
other words, most people I think when they use technology in the classroom use it in
some additive way where it’s like I’ll show you a picture, or I’ll play you a song that will
somehow add to I really try to use it in some kind of transformative way so that to take
advantage of things that that only a computer or web-based environment can offer so an
immersive environment that can only be web-based
C: Have you had success with that? What kind of feedback have you gotten from
the students?
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R: Yes overwhelmingly the students are will comment on the use of multimedia
incorporation of technology in their classes. It’s been a very successful for a number of
years
C: Are these usually freshmen and sophomores?
R: These are, it’s the toughest audience [at university E], these are a university
required course non-English majors so this is the great unwashed
C: So it can be any graduating seniors waiting to last-minute?
R: Absolutely, very few [department name removed] majors in fact take this
course because they place out of it early on, so my variant of it is based more on helping
them become better readers better writers and better thinkers.

So again I think

technology can fit in that kind of instruction
C: And how many years have you been teaching that class?
R: Oh twelve
C: So this is kind of evolved over the time?
R: Yes
C: And some of the others are very similar with the larger classes, now the
interesting part on this and the bottom one is lower-level undergrads and also large class
all kind of go together but the youngest ones are the least used
R: That’s interesting
C: Are the least users of technology and so of one in which you if you have any
insight into that
R: Well the other thing I associate with that was the number of them that want to
talk about a steep learning curve and I think that particularly in the environments that
you’re looking at the younger worse younger professors need to get a book out and so
they need to pay attention to their research, they don’t have a lot of time to spend learning
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new technology to aid their teaching is one reason why we say in the [department name
removed] department, we don’t have junior faculty teach this course it’s only senior
faculty because it’s so time-consuming and involve teaching it generally involve some
kind of technology so I think those two things go together regardless of their prior
expertise and an even when undergraduates say I’m really computer savvy it means I
know how to use face book and a sent text messages, they don’t even use E-mail
…
R: So really learn how to use blackboard none of them know how to code
HTML, none of them know so it really is if you really want to do that it really is a steep
learning curve
C: Have you noticed any working with other faculty members that they tried and
have not been successful and backed off?
R: Yes and it’s one reason why working with faculty in the summers the first
thing I tell them is don’t build a website they don’t need to learn all of that
C: Right, so they can invest their time somewhere else
R: And for that it takes the same kinds of skills that the use for word processing
and learn a little bit more using blackboard that they can do everything that they want to
do in terms of conveying information, building quizzes even in doing group work ,so I
think that technology is also involved with become much more user-friendly
C: Which is a good thing, and it kind of goes into the institutional resources but
not exactly institutional research is a more about if you have a computer, if you have
Internet and those kind of things but also I think relates to the quality or the ease-of-use
of the systems themselves, so that has gotten better. That’s always something that you
want to have happen. And the title also goes along with that and the title on that one very
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last one was the assistant professors were the least likely use it and I think that’s exactly
what you are saying
R: Especially if the institutions that you are working with
C: Yea, the study is research one institutions or what were formally called
research one institutions, which actually is very easy to look at because they are so large
so I wanted to make sure they also had a very similar student body and they all do. Let’s
see if there was some that I thought I was surprised that didn’t get included institutional
resources surprisingly did not get up as a significant variable and I don’t know if maybe I
didn’t ask the right questions, it’s right here, or if they may have thought it was more an
instructional resources
R: It may the way that you were asking the questions. In other words you have to
go all the way down to the end where you start talking about a course management
system and I think that in other words the kind of technological support of the of the first
1, 2, 3, 4 sections are sufficient for a professors use of technology with their own research
so you would expect a computer you expect the computer would expect all those things
in the Internet and the textbook and all of that for the instructional use and then goes
beyond that to a course management system workshops throughout the year something
that we have a division of innovation instructions and assessment so is there a body that
in fact overseas teaching and you know somehow incorporate technology into their
instruction
C: Yes, and it seems that my findings when they actually write in the common
area there seems to be even faculty members from the same institution don’t really have
the same understanding of the resources that are available and I was wondering if that
affected the assistant professors as well if they just may not be aware of the resources
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R: I think it’s possible I think it’s probably more that it’s not number one other
party and also probably it would be interesting to see how many of them do have to teach
these large classes if they if they you know if they do I think either way would make
sense though that they wouldn’t involve a lot of learning for that class in other words it
would make sense to me that they have smaller classes and so that there’s no need to
incorporate technology that they can bring in books and pass them around or if they do
teach larger classes they know that research is still such a priority that they just going to
handle this like a traditional lecture and test course
C: So I kind of think that my writing on that is the way they were taught
R: exactly yes teach the way they were taught
C:

even though the young ones and they are coming in and they used to

technology I don’t know how well they were when the courses they took how much the
technology was integrated even if they are young
R: Yes yes
C: And that’s kind of what I was thinking to on the qualitative results and you
mention this when you talk about the multiple learning styles and then the Internet and
Internet-based technology allows for more time in class
R: Yeah I thought that was interesting
C: I think they were talking about not spending their time distributing or reading
course materials or providing grades or were telling the students read this or do that I
think that’s what they were referring to
R: Oh okay that’s interesting I thought in fact because one way that you could
also incorporate technology in the classroom is to have learning units say that students
would have to successfully pass on the Internet this a pretty sophisticated use of it but I
do know how much of this was part of that in other words I don’t have to not that I do
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this you wouldn’t have to teach stanchion if you had a little Internet unit that you know
by this time the students have to pass that unit on the Internet so they have to have
mastered that material so you don’t have to give it to them in class
C: So kind of more like a cell face but that it would still be by a certain date
R: Exactly as integrated into the curriculum so that you wouldn’t have to spend
the time in class making sure that they had to learn that
C: And that would allow many more time for the discussions to set a having a
lecture over material yes it seems like a great use of it
R: I think that’s very well that’s what I would think those are my first thoughts
well but I think there are very few places that actually possess a pretty sophisticated use
C: I agree that’s only more on the kind of on the pendulum of the higher level
higher level uses of technology anything that’s that sounds like it’s truly taken in a hybrid
nature so you have taken advantage of something the students can do on their own so
they can let see so that what is said that was affecting teaching style increase access to
student materials like stability of modes increased communication how have you or do
you use in everyday Internet-based tools to communicate with your students and how’s
that been received
R: Very well it’s been very well received
C: You mentioned that they don’t check e-mail very much
R: If you make it so clear that this is going to be part of the course and that I
make a point of sending out an e-mail at the next class did everybody get that e-mail did
you read it then they know that something that they need to check in
C: Is that actually he actually put that information in your syllabus that there’s
going to be technology use and you expect them to do it or is that just
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R: I don’t just because just because I don’t expect them to read that anyway so
it’s better if I announce it I think
C: That sounds good the syllabi can get really long with all these things in their
bit of any attention to that using of the chat tools or anything like that
R: I don’t and I have a couple of times and smaller classes I’ve used I’ve used on
actually have used some of the IM capacity along with setting up groups and allowing
them to work and facilitate that kind of communication between them it’s tougher in a
large class though the way that the blackboard systems is set up here the large lectures are
our broken up into individual discussion sections and so we’re given individual
blackboard sites for each discussion section I give those blackboard sites over to the TA’s
so they use them and then in with my course…
C: That’s a large class to write, is that is that the one that everyone has to take
R: yes for the University course
C: Even though I didn’t go to school here I know something about these numbers
and one of the other things was about to say on the e-mail or in any of the communication
have you noticed a change what has your experience been with a student expectations in
terms of response time and if they send you a question or do they send questions
R: yes they do guess they do and I usually do respond almost immediately I have
not been I think ever been bothered by a midnight question that the kid expects an
immediate response you know if it comes late at night I get it to the next morning I am
always checking my e-mail so I do respond pretty quickly and you know for the most part
they been really helpful they help me see what people are still having problems with you
know what the what their misconceptions are and so then once they hear me bring of
some of his e-mail in a productive way and that generally then produces more and again
138

never even in a class that’s one of 350 there’s never been in a way that’s been
overwhelming
C: that’s really great to hear
R: yes and that may also be that they also communicate with their TA’s and they
communicate with TA’s more than they communicate with me
C: you may see more formally
R: yes I think so and stuff more regarding to lectures as opposed to discussion
sections it’s the TA’s that are really responsible for the grade so they do communicate
with them but even then the TA have never really complain I haven’t heard of anybody
C: I have one instructor who said he had a problem one time and he said he
actually had to cut off after 5 PM say the test was on Tuesday and after 5 PM Monday
I’m not asking more questions just because apparently he had answered is actually uses
discussion board and he answered some of his questions but not everybody saw and so
I’m just going to be clear about this
R: now that’s something I will do if someone asked a question that I think
thought that everybody should hear this I will for forward that over to the class and by the
to the TA’s not too to make it clear that they are not going to look at graphs and answer
questions the night before papers
C: you really set in the expectation yes it’s very important no matter what those
class-size set expectations and in the very last one I think you mentioned is also some of
the drawbacks steep learning curve that was mentioned frequently some of the other steep
learning curve time-consuming to develop courses so that also and in the last one was a
student expectations for media results and may be and maybe yours I assume is more of a
writing course or students aren’t expecting to get their grades back the next day?
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R: Usually, the next week to expect those papers back and I do tell them to
negotiate because once a formal due date is passed they can also revise and resubmit
those papers and as long as they come in and individually and it is and it’s up to the TA
to turn them around a number of the TA’s will be just a matter of days where the next
lecture have that will have that paper back to him
C: Oh that’s wonderful
R: it is because they only have one paper and is just two-page papers so it’s its
it’s workable
C: how much feedback you try to provide on those papers in other words as much
as possible grammar and style
R: well there’s I have a sort of higher of responses so that so that the worst paper
is the lesser is to say about it so they want to focus on the argument they want to focus on
the support so substantial feedback but in a manageable way yes so I do think effectively
responding to effectively a paper when they get really good at it shouldn’t take more than
10 minutes most of them take about 20
C: so that each of the TA’s have how many students
R: total of about 40
C: and how many papers do is do the students in each month just say or each
semester
R: Four, well the first one has to be revised so that ends up being three the others
can be revised and are submitted to usually get take advantage of that third to a half well
there is a misconception that I can keep revising until I get and A not really it’s got to
keep getting better if you taken his arguments as you can take it is just not going to get
any better so that keeps the number to
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C: definitely something like if you can’t read it or the style or those kind of thing
something that just makes that I have no idea what you are writing here where you can
revise and get a better grade
R: absolutely and to take it to [a]writing center, get some help. There are plenty
of opportunities to get common commentary feedback to
C: So do your students use a writing center
R: yes a lot
C: and you recommend that they go there in general in fact
R: most of people a lot people work in a certain set or formal TA so they know
exactly what the assignments are what the expectations
C: Do they come in and say oh I’m in [name deleted]’s class and they say ok I
will sit down with you are there any other drawbacks that you see or from your
experience that aren’t listed there other than a time-consuming I didn’t include the where
were talking here are some of the people mentioned frequently that that’s a concern that
that they focus more on the technology not the content
R: yes you know and I think that’s a sign that the technology is not being used
effectively you know because a lot of this does become bells and whistles that are pretty
to look at but what are they doing so I would say if that is that the real sign that it’s not
being used properly because that you should never happen in other words the technology
really should just be a simply facilitates your learning course back that to that facilitates
exactly
C:

and then the last one are there any drawbacks that are there any other

drawbacks or any other drawbacks on included there that you didn’t think of many other
benefits that weren’t included on the line
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R: I think one of the benefits that too is that the depending on the accessibility of
that material it does allow for continued learning continued growth continued
engagement with the material you know our students from 10 years ago checking the
website seen what’s going on look that this looked at that
C: you keep them on any kind of group mailing list or anything
R: I don’t most of them still have university e-mail things like that and this site is
in behind it is a password-protected so they so it is available to them like blackboard sites
they probably wouldn’t be able to get to say here
C: So you hear that they kind of check back and look at the resources
R: yes but I think it does put them in touch with resources that they can get back
in touch with whether the original website was behind a firewall or not it gets them to use
the Internet in an active way
C: and do you allow a lot of people take the class also take another is her part
one in a part to there’s just that is there like a maybe a class that you think maybe more
people would take because they had success with their class or have you heard any of that
was just pretty much there going to check it
R: pretty much a number of them have gotten excited about certain ideas some
of them have wanted to be becoming much majors so that’s always been good
C: That’s very positive if they enjoyed it that much and want to become an
English major exactly so that’s another benefit any drawbacks of an effect or not
integrating it
R: You know one thing about time consuming developing a course it is people
need to my website has been developed over 12 years so not to think you need to do
everything all at once that it can be four or five years in the making and you never lose it
you digitize materials and you means you have an available so is available to
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C: I think that’s all the questions I have
R: great
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APPENDIX H
Interview Transcript
Female, Associate Professor, Education, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.
C: And this survey was sent out to 10,000 faculty members at five [of the] largest
research one institutions so that they will have, I wanted to have faculty that had similar
job descriptions that, you know, where research is a part of your job, and may be large
classes, and having to teach master's or doctoral students, those kind of things. I wanted
to get, at least that part, to be similar demographically-wise and then find out more from
them. This is, speaks specifically about Internet-based technology so if, you know, you
use PowerPoint in your class or a doc camera or clickers or anything like that. That's not
really what this is focused on. It's really focused on extending the classroom out of the
four walls
R: So, Blackboard or web links
C: Yes, Blackboard, web links, you know, chat or e-mail or, you know, those
kinds of things. So it's really focused on that. And so we got 1,000 results back.
R: Out of 10,000?
C: Yes, out of 10,000. Well, the...
R: That's 10%.
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C: Yes, 10%. it's low and that's why we got so many and I sent out e-mails and if
they didn't respond to the e-mail, then I sent a paper survey too and I wanted to be sure to
get the people that didn't use technology and get their reasons and get their opinions as to
why or if they do use technology and they get so many of these by e-mail that they did
kind of ignore it and move on.
…
C: … so you see the 16 variables and essentially it's the demographics age,
gender, title, teaching experience, which college they were with, level of courses
primarily taught, I talked about resources instructional or institutional, personal or
professional computer use, teaching experience online and then I also brought in teaching
style, teaching goals, and teaching motivation, so those are the questions that were
included on that, yeah and you see those at the end. So one of the answers or the
significant variables that are listed in order of significance to contribution to variability,
professional uses and then I wanted to discuss today in this interview essentially whether
you agree or disagree with them or if this makes sense or if there are things that seem odd
to you that I need to go back and look further.
R: Ok.
C: And so and these are essentially the findings and then when you have this if
you have this large of a data set that we wanted to just look at it and say what areas could
we focus on. So professionally uses make sense so if you essentially usually doing the
Internet-based and a lot of research then that would make sense and those are these
questions right here.
R: So what they are using computers for
C: Yes work-related it's essentially work-related uses and then the personal ones
are our online banking or maps or you know those kinds of things. So both of those were
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significant. That seems logical I would have been surprised if it wasn't that was kind of
one of those things I just wanted to make sure that the variables were coming out right.
This was the dependent variable the technology used in courses and essentially for every
yes they answered, it was one point. So the more yesses would therefore lead to the more
technology being used although in some classes is just not relevant so we didn't have
anyone who had yes on all of them, it just wouldn't make sense. But I wanted to have
that as a way for people to you know if they are using the discussion board or if they're
using the chat, or if their using e-mail or if they using group work online or if they're
using quizzes so just have a variety of things that could be used.
R: Right.
C: And so that was a dependent variable and then here we talked, I looked at
instructional resources and that was the second most important contribution and that's
essentially do, does the university or department provide faculty development workshops.
R: Is specifically for the technology.
C: Yes specifically related to the technology integration and I think some that are
not specifically related.
R: And others resources and I know that having a TA helping you to do some of
it, to manage it would make it much easier.
C: And I think that's important and I did specify on several online courses and
some of them.
R: Online courses development.
C: Yeah online course development versus face-to-face so I wanted to look at to
does the institution or department provide support for face-to-face but not for online or
vice a versa and a lot of times if it's a first time an online courses offered a lot of support
can be provided and then after that they are kind of on their own and we want to look at
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both of those kinds of questions. So personal professional uses instructional uses all that
seems to make sense the more instructional resources there are you know as you talk
about what the TA, the more likely you are to use technology. The next one that came up
was the teaching style as a facilitator and these are the different teaching styles and the
reason and I find that interesting because along with the facilitator coming up as the most
popular choice we also had a significant number of them teaching large classes so I'm
wondering if maybe that's a or I'm kind of wondering how, I'm wondering if they're
considering that more interaction in large classes or..
R: Either that or they're saying I wonder if it's, because sometimes having a large
class because having taught large classes you think about well I'm not going to reach
every student personally if I have got 300 in the section but I have to think about how I'm
going to facilitate learning for all of them.
C: Ok.
R: And so I wonder how they if it's possible it would be interesting to know if
that feeling of I can't teach them all individually so I have to develop their capacity for
independent learning would make a lot of sense now what would be interesting is if you
have a lot of people who chose that response who teach smaller classes or who teach
both size classes if they see the role the same way or whether that shifts.
C: Yes I wanted to, that was going to be the next thing I was going to look at.
The nice part of this I have a very large data set so now I can go through and look at it
and say okay so the ones with facilitator either are or are not primarily teaching large
classes or small classes which could be a very easily the case.
R: The other part of it could also be the subject matter, like in my case I'm
thinking about myself some of the content that I teach can't just be taught using the expert
model or formal authority model it is really more about guiding students through a
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process where they learn, they acquire the knowledge and they begin to use that
knowledge applied to themselves through reflection through inquiry and all of that speaks
more to the facilitator model
C: The facilitator model even in the larger class or kind of midsize or smaller
class I can that definitely makes sense in terms of guiding the students to more of a
critical thinking or reflective thinking.
R: And a more constructivist way of thinking.
C: That's what I was about to say. The facilitator to me is very much similar to a
constructivist . Okay I agree with that one too. Let me look at the next one, yes the class
size large.
R: The next is kind of interesting the younger people are less likely to use it.
C: Yes there were the least likely so I was kind of curious if you have any
experience with that, with other incoming assistant professors that you worked with or if
you have any guesses as to why that can be or if you think that's just wrong.
R: Well in their demographics you do get what college they're in.
C: I'll go back and check which college they're in.
R: I wonder if you're picking up age as a correlate of something else.
C: I think age and title and teaching experience are all clustered together.
R: Are all clustered together.
C: I looked for correlates together for colinearity and I don't think it's affecting
the actual outcome to have to go back and look.
R: What did you get for title?
C: The title is assistant Professor.
R: That's most likely?
C: That's least likely.
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R: Least likely.
C: Yeah so that's very similar I think all of those go together.
R: That would correlate with age.
C: Yes but I'm wondering about the.
R: Does that correlate with class-size?
C: Yeah that's what I was wondering.
R: A lot of time the junior faculty get the larger classes.
C: That's what I was kind of wondering if the new faculty get the larger classes
if that is just tradition or if usually the larger classes are taught by the experienced
faculty.
R: You see that probably also varies by department, because in our department
we only have a couple of large classes and those are usually those are sometimes even
taught by adjuncts who are experienced faculty but not on tenure-track and so I wouldn't
really know how that's been done with natural sciences or liberal arts or other places
where I know they have several sections not just one section or large sections.
C: That's what I was wondering, do you have TAs to help with the large classes
help the adjuncts?
R: We do and I've taught those large classes myself for a number of years and
dependent on the class size you get proportionately equal TA time.
C: And about how many students per TA?
R: Usually here I think it has to be you have to be over 50 students to qualify for
any TA support and then there's incremental and you get additional 10 hours of support
for ever so many students and I don't know the number exactly.
C: I was just curious.
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R: I know at one point I had a class that was over 200 students and I had the
equivalent of a full-time TA but was divided up across 3 students but it was essentially
that amount of time in TA support but I don't know if we are able to afford that anymore,
those were the good old days.
…
R: The only other thing I can think of is that the title and the age that are coming
in there together and both of them as in Jr. and the least use, in a research one institution
it's also possible that the message to those faculty is to spend your time doing research
and publishing so … they may wait until they are established first and then move into the
online instruction.
…
R: And I think it's fair that the message to assistants in a research one institution
most of the time is his research and then teaching and service may not even be on your
list for the first few years.
C: Especially for the assistants.
R: And you're not expected to do a lot of service either show up at faculty
meetings and do a couple of other things is okay.
….
R: Did you? The other thing I was interested in was in title where your nontenure-track people show up that would be interesting to see because if you're saying the
assistants are the ones least likely.
C: So look further at the non-tenure-track results.
R: Yeah because I wonder if because I guess over here because this is so
abbreviated some of these are positive correlations and some of them are negative,
inverse correlations.
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C: Right, correct. Yeah the age was the only one that was negative though the
other ones just had less impact. So like being an assistant didn't have a negative impact it
just didn't have very much. Here is the actual data. The professional use the standardized
beta was .31 so that was the highest. The instructional resources and course level were
very similar. Personal use is a little lower. Teaching style this is where we get into
talking about facilitator. Course size right over here these two go together so that would
be .13, .14 actually. And in the non-tenure-track was about .058 so the title isn't much of
a contributor and then associate professor was about .032 assistant professor I don't have
it but it was low.
R: It didn't come in significant.
C: But it was low, it was the lowest one but definitely the non-tenure-track was
the highest.
R: So really what this tells us is that your non-tenure-track associates are most
likely to use technology.
C: Exactly.
R: Which is what I would have predicted for a couple of reasons. For the assistants, we
just talked about why they might not be giving that much time to it. Associates are
probably the folks who are sort, well you can think about in terms of commitment to
teaching but I think also age and their level of comfort with technology which may go
along with how old they are and how receptive they are and you saying that they are still,
I mean it's not a perfect correlation because they are older people who get excited by it
and others who are not, so that the hard one to predict. And full professors and how
much of it is a function of their teaching assignments and the kinds of their courses that
they are more likely to teach because if they are less likely to teach large sections and
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large sections are the ones that are getting more of the technology use and that might also
somehow.
C: Be impacting each other. Yeah, I definitely want to look at essentially title,
class, size and see the impact of that. I think it'll be an interesting relationship to see if the
more tenured faculty are teaching the large classes or if that's vice a versa.
…
R: I wonder if you were to do something like, I'm trying to think of ways to to
look at the correlation between the variables to sort of come up with factors for clustering
and whether the rank and the class size are something else might actually cluster together
where you would get a little more reflect a little more of the complexity of what's going
on and the way your data come out.
…
R: … what I was trying I guess thinking if you had a cluster the factors to group
them I would pull out the factors that contribute the most and correlate the most with high
technology use and then what is the profile that you come up with and that would be the
group that is most likely to and then you would also by the same token you have a group
that would be the least likely to add … if you're not happy with the result then you have
some implications for faculty development for resource allocation or other decisions that
usually have to be made.
…
R: But it may be more in the resources more in the sense of the technology
assistance like even real time or by e-mail or phone call or how easy is it for me to run up
with my laptop to somebody and say I'm in the middle of trying to do this and I need to
have this posted for my class by five o'clock please help me versus sending an e-mail and
getting something back that says hi I'm out of the office helping somebody else right now
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C: Which happens.
R: Which happens and you and I have been through that which is where I was
getting that from but there are only two people responsible for all the whole campus you
know you're likely to get that response more often than not.
C: Especially at the same time that you were looking at the help too. We always
seem to be doing workshops right about then thinking maybe we need to plan this better.
R: And so I think it may be that if you have the data to say that these are the
groups that are least likely to use it then what you do at that point is to follow up with
those with that subgroup and really give them a chance to explain why, because the
answer may not even be in here and some of it may be but it may not all be in here.
…
R: That when you enter this into your statistical analysis just like you had a
scoring here did you have composite scores for each of these?
C: Yes, composite scores.
R: Because I wonder to if you could if you had clusters could you I am thinking
is there a way to cluster under instructional resources may be there is a part about
workshops is part about design support and then the resources like TA's and training for
TA's and then financial support and so even here you have under instructional resources
three types of supports and if you looked at like three subscores instead of one global
score if there might be a way to, if something would come out of that. In any way it
seems like fishing but what you're really doing is trying to refine the construct in a way
that is represented in your data so that might be worth looking at. And even here and for
these questions here where you actually ask them how many they attended because if it's
there they are not using it that's a whole different issue from its not even there.
…
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R: And sometimes they say no to this because they don't know and I know that
that's true for me sometimes I get surveys of questions and it's like well I'm here in
college education and I don't know if it's out there but you're asking if the university has
it well I don't know I have to say no to the best of my knowledge I don't know it.
…
R: You did give them the option of saying don't know so you should be able to
even tease that out.
C: That helps that was one of the suggestions from my pilot study that the same
thing. I don't really know what's out there.
R: In a large university you won't know everything across campus.
C: Definitely. So it talks about so I think it's in the main part of the quantitative
and I definitely have some great ideas to go back and look at a little bit more in depth and
I think that's a good way to look at it. The next part is the qualitative results and those are
the questions on the back. Those were the open ended ones. And essentially and I think
the responses kind of lumped these two together in terms of changes of teaching style
they also I got several of the benefits of uses of technology. Which is fine in terms of
teaching style though I do think where they talk about facilitator. I think they are
referring to the having more time in class for discussions, reduction of administrative
passing out papers, or picking up papers or handing out grades and those kinds of things
that just take time. So I think that was the main idea when you taught the large classes.
Did you have time or did you have the ability to have the students work in groups?
R: In class.
C: In class and you think that helped?
R: I mean I have to say I was doing this before we had blackboard so to me the
facilitation I had to rely on other ways to remove some of those administrative things,
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time-consuming things and that's where the TAs help as well. But I do think that when
people think of themselves as facilitators and they don't feel responsible for standing up
in front of the class and lecturing the entire time because it's not I hold the key, the
wisdom that we are going to do this as a group and so yes we would often do paired share
or work in groups of threes and fours even if everyone didn't debrief because in a large
class you don't but over the semester from week to week you make sure you hit
everybody so no one feels that they never had a chance.
C: And that helps with personal interactions that I may not get to talk to all of you
but I'll get to talk to you throughout the semester.
R: And it also makes them feel that this is a much smaller class. I got that
comment a lot that this doesn't feel like a large class because we do so much that I
actually feel like I know other students and you engage and interact with us and for me
that was very compatible with how …
C: What you are going for.
R: Going for and yeah that was then I can't stand to lecture for 30-40 or 50
minutes or whatever.
C: Or three hours like in a graduate class. So I do think and the other thing I
wanted to look at if that's just just a facilitator is more prevalent in the College of
education versus some of the others.
R: I don't know.
…
R: And for me personally, a lot of my thinking about my role as an instructor has
come again partly because of the subject matter that I teach because I am teaching about
diversity and intercultural communications and those are not topics that, I mean it's not
only about knowledge and awareness it's about skill development so you can develop
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skills by standing up front, but it's also that actually a lot of my ideas about active student
learning have come from going to workshops that have nothing to do with online and
technology but teaching and learning and from hearing how other professors had ways of
engaging students and some of those faculties were in natural sciences or computer
science and other places and even if they were engaging them differently like I remember
people talking about even having flash cards before you had clickers, you know, so if I
ask a question I get the class to hold up a green card or the red card and it was like well
and that gets you thinking and you may not need to do that but you'd come up with
something else but you know it sparks an idea so.
C: … I do think it's so important about the instructional workshops not only
learning from [others] may be people who are focused on instructional designer pedagogy
but also other instructors and their experiences.
R: But that also kind of leads me to think about how people are using technology
which kind of goes back to really your dependent variable as far as are they really
using it as an instructional tool or are they using it as a management tool or both. It may
be, it would be interesting to see if your like your large classes that are turning out to be
so I would hypothesize that for the large classes you do both. You use it to manage your
class, and your gradebook and all of that and to post assignments but you also use it to
facilitate learning with the discussion boards and other kinds of interactive ways of
engaging groups but with some classes, with smaller classes it could be either or and you
wouldn't know unless you were to, again it might even be interesting to cluster these.
C: That's what I was thinking.
R: And have two variables, management versus instruction and then see if you get
anything different than your global results.
….
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R: And I think the communication aspect of it if you are trying to extend your
learning outside the classroom then I could see where even with a small class you can use
even in Blackboard use it in that way or if you're posting links you know like, as an
example I have a class this semester with only 16 students but they're doing projects
where I am at least giving them, giving them like six or seven examples of websites as a
way to sort of model for them these are the type of website you should be looking for and
here are some to get you started and so the links are in there and then that sort of gets
them without it being a required reading.
C: Right.
R: But it's a resource and it's something they're expected to use and refer to so I
think those are the kinds of things where I don't think class size should matter. Even if
you had five you could still do it you should probably still do it.
C: And essentially talking about modeling the results of what you want back and
students have a greater idea I think there's differently more opportunity or more
information out there so students that might be here's like five different types if you more
visual and multimedia you can do it this way or if you are more text or graphs or charts
there are these, and all of these are acceptable in different ways of looking at it instead of
try to say I wanted to look like this.
R: Exactly, and then also the other way that I used it to create a space on the
discussion board for students to share resources with each other and if you find
something and you think would be great and is relevant to the class, post it and then other
people either respond to that or it sparks them looking for other things and that way again
it's a way of expanding beyond what you know about your topic because there is so much
out there that you don't know.
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C: Even if you do something all the time it's is hard to remain current in the field
and especially people with different interests they still may be class related.
R: Exactly and it also creates more of a learning community when people feel that
they are contributing to each other's learning and they're not relying solely on the
instructor to provide, and again it goes back to me is to how you define your role.
C: Definitely sounds more like a facilitator.
R: If you are the expert then you may or may not be inclined to think that way so.
C: And I have seen some of the responses where you know this is just I had to
teach this information and this is what I taught and that's that model and it may be
appropriate or maybe the most appropriate style for that content.
R: And the content because there may be only two ways that you can teach
certain concept in statistics and there may be five ways to do something in science.
C: Right, you have a little bit more options there. … Increase communications
with students and then improving the student skills or technology skills. One of the things
on the drawbacks, it's kind of the increased communication can also have a drawback and
I was wondering if you had that experience where the expectations of the students were
higher for immediate response on e-mail verses in class if you ask the class question in
class and get an answer next class versus e-mail they send you e-mail at midnight and
expect a response at one o'clock in the morning so have you had any of those kinds of
situations?
R: I don't have that particular one that's the last one the expectation of. I mean I
wouldn't say that's been a huge problem, I mean I think that I've heard of other people
comment on it and say well you know my students just because they're up at two in the
morning they think I should be also, because by eight o'clock there's another e-mail that I
haven't heard back from you. You know it's like but wait a minute give me 24 hours but I
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on the other hand like the e-mail part of it because I'm not always at my desk to take a
phone call but I usually will get back to people the same day or the next day or try to.
And so for me actually the technology has increased access for students to me on the part
of the students. The drawbacks are more I think the focus on technology not content and I
think you as the instructor are still at the beginning stages of learning how to use it I do
think that you get bogged down with spending an hour trying to figure out how to get this
one feature to work and then running out of time and realizing oops I haven't even really
thought about what I'm going to teach because I'm so hung up now. I'm stuck with
getting this feature to work for me.
C: And that's where you talk about that real-time assistance.
R: Right, and that's definitely very frustrating or the technology is not at the point
where it facilitates what it's supposed to do and so for example and I'll just use
Blackboard because that's where my experience is. The online course assessment feature
and being able to create surveys and being able to create different types of assessments. I
can't remember exactly when or what happened, oh it was like I was not able to go in it
was a repetitive function that I couldn't get the computer to do for me and I had to do it
manually and it wasn't setting up a particular frame. Oh I know what it was you was
when you have lets say a likert type it was like a five-point scale but it wasn't just
numerical big numbers, it had terms associated with them so every time I set up an item I
had to go and it have to modify and retype those items over and over again and I have 30
items had to do a 30 times so I finally got fed up and said Oh I'm just going to use a
word document I'm going to attach it and have them fill it out and email it back to me
because that's faster for me and just as easy for them.
C: Definitely.
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R: I was trying to create an online tool to do the same thing and so sometimes I
think because technology is not there yet it actually gets in the way and it's not as
efficient when it's really supposed to be more efficient and I think that's just a matter of
the applications are not quite updated and revised where you know you're still
troubleshooting so maybe version 15 of Blackboard will take care of some of those
things.
…
R: I finally learned that I could import from last year's section to this year and
then updated as opposed to having to reload everything and there's not an easy place to
find something that says hey you can do this so you stumble on it.
C: Or you get frustrated and call the help desk.
R: Right. And I think those.
C: Surely there's got to be a better way.
R: And I don't know an easy way to get around them. It doesn't matter whether
you use an office or Blackboard or any other kind of technology there's only so much you
get from a workshop and a lot of it is learned on the job, in the moment and I think that's
where the immediate access to a person or a response even if its electronic or a help
manual does help manuals aren't very helpful.
C: That's what I was about to say it's there but..
R: But you don't know where to look for it.
C: It's not always helpful.
R: 30 minutes of trying to go through the help manual online and trying to e-mail
questions and topics and still don't see where the answer you're just going to go forget it.
C: We'll just do another one.
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R: That's right, exactly so I think that focus on technology I would agree make
sense to me the learning curve is steep you know I'm still trying to figure out how I'm
going to make the time to learn about you know wikis and stuff that I have not learned
how to use yet and it is time-consuming I do not do distance courses where everything is
online but I know talking to colleagues who do distance learning how difficult that is.
C: Have you had a situation … within your experience that colleagues ask each
other questions?
R: Uh huh.
C: So that does help?
R: I think if you're in a suite where you have people who are using similar things
and have access I mean I know we learn from each other you know someone will watch
over my shoulder and go I didn't know you could do that and I mean yes, I think that kind
of exchange happens.
C: So that definitely, you know one of the things when you talk about introducing
a new change is having someone kind of be the point person within a college or
department …
R: I think informally it does because well we don't have anything here where you
have a point person but in our college we do have access to our own technology lab and
is part of that we have access to the [technology lab] and the [technology lab] is really
good for a lot of just troubleshooting or trying to figure out well here's what I to do, what
do you know, what be a good way to do this and use technology to do it.
…
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R: So that's been nice to have access to them, though even that sometimes it's a
matter of who has the time to walk over there and ask them though you can always e-mail
them. At least I have not been disappointed over there they been very helpful.
C: That's great to hear, I'm sure they would appreciate that. … Is there an
expectation to have a course so great that it takes so long to develop [and you] don't have
the skills, don't know where to go or if it's just takes time to learn each of the tools along
the way…?
R: Well I think it's to me maybe it's not so much the steep learning curve because
I'm not convinced maybe I'm wrong of the kinds of tools were talking about that I'm
aware of I don't think that it's so much that they're so hard use. Even though I have no
idea and maybe it is because if you're not intimidated by the technology. Because if you
are intimidated by the technology I'm sure anxiety and other things will make it a steeper
learning curve.
C: Right.
R: But I think it's more the interaction between the time, the access to resources
that the technology supports and the help desk kinds of things, and the availability of time
and then having to balance that with all your other responsibilities it's really how do I
carve out the time to one. Go to a two-hour workshop and learn how it works and then
the more time-consuming part of that is then sit down and really think about where I can
use it effectively and that I'm not just use in it for the sake of saying I'm using online
tools because I think that the form has to follow function and sometimes we go to hightech things were we don't need them just because that's the latest thing that everybody's
doing it but did it really help, did it really enhance learning.
C:

And I think that one question on focusing on technology not the content I

think that maybe that's the idea of oh I have got to learn something new or I'll just learn
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something new not necessarily that it's enhancing a course because I because there's a
learning objective that I'm meeting.
R: Right, and I mean I think when I think about myself that there are still certain
things about technology that I'm not convinced that more technology is more powerful
and that some of the very long-standing traditional methods including chalkboards and
post-it notes and whatever else are just as effective and sometimes even more effective
because they allow a level of spontaneity into the teaching process that you don't
necessarily have if you're locked into a particular software so a lot of it is really learning
how to combine the technologies where it can be effective with these other teaching tools
and not figure it all out.
C: And still feeling like you can be spontaneous and add to the class interaction.
R: That used to be my biggest frustration with PowerPoint is until I learned how
to branch and I was like it's not self evident that you can branch in PowerPoint.
C: It's really not
R: It's and it's not even necessarily that people think is an option unless they
figured out or someone to show them how to do it, or they have seen it modeled at a
presentation where they went to.
C: The way to have a menu where you can get back to this menu and go.
R: Exactly, anything that's important and that's time-consuming to set up because
the links don't always copy and transfer when you go from one you take your file from
one computer to another the links don't transfer.
C: Exactly.
R: And so then if I'm traveling and using different computers why bother to set it
up.
…
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R: And teaching people shortcuts are just unconventional ways to, for example in
PowerPoint when I finally realized if you are in presenter tools instead of slideshow, you
don't have to have links because you can scroll your slides on the sidebar and jump
around and your audience doesn't know and is just as effective, you achieve the same
purpose that it's not a linear presentation and you are giving yourself the freedom to skip
a slide or to go back to something without having to have anticipated oh I will have to go
back here so I better setup and so I think that the rigidity having to preplan everything
you know has to sort of somehow be counterbalanced with flexibility because you can't
predict everything in a lesson.
C: And that's very similar to you know putting your content online or anything
that you develop either face-to-face or online then it's kind of like a finished product and
how do you have that so that it's up-to-date and flexible and still have the content there so
I think that's the idea more behind the wikis and some of these tools where they can be
updated easily but you know it's still kind of technology that's out there that we don't
really have available here yet, or at least not easily. …
…
C: So what I think in terms of instructional resources somehow a way to reach
people at a time when they are ready to listen or when they're interested or in a way they
want to be reached you know that's always a difficulty you want to send too much email,
because then no one reads it at all, then you don't want to not send anything out, because
you know..
R: As an IT department you are always having to anticipate or have to predict
well what's the best time to offer the workshops what's the best format which audience
will be available when for this to actually be worth the effort you put into it so that's
complicated.
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C: And do you think going to a workshop versus having one may be held locally
like if the department like which you or your colleagues would be more likely to attend a
workshop held say by the idea studio, I don't know I'm just using them as an example
versus one that's maybe held in [centralized location] or topic depended.
R: You know, I personally, I don't have a problem with the location of … Our lab
has often done workshops for faculty who teach those classes and it's very relevant to the
course and the group that we're teaching and what they're needing to learn or what they're
going to be asked to do and then making sure we're proficient at out end and so that I
think when it's meaningfully connected and when it's relevant to what you're being asked
to do then I think it's less important whether it's here or there. Obviously if it's here I'm
going to go, it's easier five minutes, and in the building but I don't think that if I feel like I
really need to learn it then I'm not going to worry so much.
C: So if they offer that same workshop and held it somewhere else?
R: Yeah, I think that would be more.
C: That would be more the content is the most important part.
R: I think that people are more likely to feel like they should go when they feel
like that is something that is personally you know if it fills like a need or a gap they can.
C: They are going to be teaching a course using these tools and you need to know
how to use these tools.
R: When I think okay one of these days, I think I'll use wikis in my class, well one
of these days could be next semester or next year and if the opportune moment isn't there
then maybe next year and there's no cost there's no penalty to pay so you know that's the
other way that I think it works the think if there's no penalty.
…
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APPENDIX I
Interview Transcript
Male, Associate Professor, Communication, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.

C: So what I did was I developed a survey instrument and this is the survey
instrument and we'll discuss that in a little bit and I sent this out to faculty at 5 [of the]
largest public research institutions Those [were in the group with] the highest, largest
student bodies that were listed as research-intensive public institutions. So I wanted to
get

R: Not the largest number of graduate students?

C: No, students overall. So I wanted to get a sense of universities that had similar
missions and similar student demographics.

R: Sure.

C: So, that survey went out. It has both a quantitative part in which they just go
through and select answers and then on the very back are some open-ended questions
where they can give feedback or provide more depth to the answers. So, then my
findings which is this sheet. Did I give this to you yet?
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R: No.

C: Okay, here's yours. This is a summary of the findings. What I did was I listed
the 16 variables that were included here and then of those 16 variables, I listed the ones
that SPSS found to be statistically significant. And the model ended up explaining about
20% of the variance.

R: That's not bad.

C: Yep, it's pretty good especially for a first run at it. And so, and then, so that's
the quantitative portion and in the qualitative portion is also the three questions.

R: Can I ask you a question about your results?

C: Of course, that's what this is all about just talking about the results.

R: This, is that positively, negatively, or mixed?

C: They're all positive impacts.

R: Some a little bit more.

C: But, the age one 26-35, the young ones had the least use out of the age block.
So that was an interesting finding.
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R: Younger faculty had least use of technology?

C: Just that, just that one little age group. So I want to explore that a little
further.

R: It doesn't make sense to me.

C: Well, that's one of the things, you know, to discuss. I mean, it may have been,
so I want to go back and look and see if they're all focused in one specific college, or
maybe at one university, or something. It should have been, there were 1000 responses,
so it should have been spread out amongst all the colleges and all the different
universities, but so I want to kind of look and see what their experiences are especially
looking at what you would think with that age group they would definitely have, let me
see some of the variables, that they would probably definitely have high personal use, but
in terms of professional use, I don't know how high they are there.

One of the

interviewees suggested that it may be just because they're new to campus,
…
R: No. That hasn't, as a matter of fact, they come in, one of the things is, “Am I
going to get a computer and a printer?

What's your library database?” They check,

usually they know those things before they actually come to interview. That's one reason
they're here. Anyway
…

R: Meaning anything that helps teaching via technology?
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C: Via the web. Web-based technologies.

R: Via the web.

C: So, it's not like using PowerPoint in class.

R: It's like using, what I'm doing here

C: Blackboard.

R: You Tube and Blackboard.

C: Exactly. You Tube, Blackboard

R: That's what I'm doing right now as a matter of fact.

C: E-mail.

R: It's wonderful.

C: Research base, all of those things.

R: It's in tune with what kids want or expect, but anyway
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C: As being able to see information from the web?

R: And process it visually as well as orally, because the oral, you know, after a
while just becomes (snoring sound). The professor's voice, they need to write.

C: And that was one of the, down here in the qualitative area, was that when
instructors were asked how it would affect their teaching style and the other one would
be, what are the benefits and the benefits could be, you know, a different learning style,
or multiple ways of engagement.

R: Well, I will say, for example, I use that a lot and thank goodness for YouTube
because they're so much on there to choose from, you know, sometimes too much. But
on the other hand, in some ways, and there's some technologies that I simply will not use
or allow to be used in my classroom. So

C: And what would, could you give an example of what that would be?

R: Just an example, laptops. Too easily prone to distraction. As a matter of fact,
I just got an email from, [name removed]?

R:

Everybody knows everybody.

Yea, I was just sending that to [faculty

development specialist] saying that after a year of that business, I realized there was not
enough note-taking going along and it was really a way to tune me out. Even though
you're paying for it, you're not going to be able to tune me out because I think this is
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important and it shows, it communicates to other students this guy is a waste of my time.
I mean, we're not going to do that in my class.
…
R: It is distracting too because other students are looking like what's that, what's
he checking out, or the student's thinking maybe I should be checking my.
…
R: Their attention span. I always, I hate to sound like an old toot but kids'
nowadays attention spans are the worst. I can't possibly see that my attention span was
like that as an undergraduate. I can't possibly, I just don't see myself in their shoes like
that.

C: What I wonder is, and what I remember is, a lot of my undergraduate teaching
was essentially the expert role model or the expert model of teaching where, you know,
the instructor stayed in the front and we just, you know, copied, copied, copied
everything that he said because we didn't have access to anything else.

R: That's right, and even though the instructors might have been horrible, you
still took notes which meant you had to listen.

C: Right.

R: So there is no way that we used to do stuff like that.

C: Exactly.
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R: And I don’t know where they get the idea that even though, well, I do know
where they get the idea from, from business. I can do whatever I want because I’m
paying for it. Not in a university. Not in my classroom, baby.
…
R: You may be paying part of my salary but that’s about it.
…
R: I have tenure so I don’t give a damn.

C: Well, and this is your career.

R: This is my career.

C: I mean, from the student perspective, too, this is their future career.

R: That’s exactly right.
…
R: Well, that and also it's a technology, this is another thing about technology is
that, to give you an example, for years and years, these assignments have always been
difficult because the kids have to learn how to break out of their introverted box so I
expect that, but I've got more and more kids saying that even though they're breaking out
of the introverted box, they want to break out in the least or in the most introverted way
possible, meaning

C: E-mail
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R: If I can't get it on e-mail or through the Internet, you mean I've got to go talk
to them face-to-face? You mean I've got to get out of my comfort zone? Not only my
comfort zone, but I've got to actually interact with people who could get mad at me?

C: And you think some of that may be that they're used to more of a distance
through the technology.

R: This has anesthetized the process. They now like they can actually strike up
relationships online. Well, in our line of business, nobody's going to want to do that.
You know, I'm not going to be your BFF on Facebook because you want to ask me what
I'm doing with that money. You know, and I think they know that but they've been, what
the Internet has been around since 13, 12-13 years in mass mainstream …
…
R: So, as a result, we have, we have now had to put in our syllabi, you can't use a
website. You can only use a website for background unless you have confirmed it with
an independent source that the website is absolutely correct, spelling and everything.

C: Perfect.

R: But, uh, I'm not sure how many of them do it because, you know, you can only
check so often, check so many students.

C: Yea.
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R: But, the threat of the TA going behind them and checking is enough to
guarantee most of the time that it's right.
…
C: What about do you use any online testing, review tests, or anything like that?

R: Yes, I do do online tests like for my final last couple of semesters in that class.
I tell them we're not going to meet in class. The test will be available at class time, you
do it whenever you want but you've only got that one hour because it closes down.

C: Right.

R: And that's fine, but also we do mid-course, mid-semester feedback for me and
the TAs so that the TAs at least have a record that the students said whether they were
doing well or not, and what they needed or not because I don't trust the final evaluations.
I think they're a bunch of crap.
…
R: They've been doing these things in three or four other classes and, you know,
they just want to blow it off and if they like you, they'll give you a good evaluation. If
they don't or if they're thinking that you're making them learn something they don't want
to learn, they'll give you a bad one and my evaluations in that class have shown it. So I
already know what kind of evaluation I'm going to get so I have to get a real evaluation
midsemester and at other times.

C: I think the midsemester one also helps, helps with new faculty members or
faculty members who are teaching new content or teaching in a different manner.
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R: Right.

C: Because it really shows whether or not the students are understanding what
you're discussing instead of waiting until maybe the final exam and then realizing they
missed, they just didn't understand any of this. They couldn't hear me or it’s something
like that that could have been easily resolved it.
…
R: It may reflect the student had some problems in the class but that doesn't
necessarily mean it was bad teaching.

C: Correct.

R: It doesn’t necessarily mean it’s bad communication. Maybe the students just
aren’t ready for that topic.

C: Or they didn't invest the time to learn it.

R: Exactly.

C: I mean, it's a two-way street.

R: It's a two-way street but the university only interprets it one way – good
teacher, bad teacher. No, I’m sorry, kiss my ass, that’s wrong.
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…
R: And that's the thing. If you have any kind of, and that's the problem, in a
skills course, you have to have standards because it is a skill and they don't like learning
the skill because it's required.

C: It's much more of an applied field and you have to do it the right way.

R: Exactly.

C: This isn't the theory, this is the actual application.

R: The university wants us on the one hand to say you are teaching, they are
learning what you say you're teaching but then they want you to be popular? Well, that’s
bullshit.

C: I think it's a difficult quandary.

R: Well, you're very tactful. It’s bullshit is what it is.

C: I think the other thing I was thinking when you're talking about

R: Pardon my French

C: Students not wanting to interact face-to-face is that it definitely, you know, email’s so much easier, but you don't get the deeper level of interaction in question. So if
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somebody brings something up and then you read it, like, two hours later and then you
respond back, you're not going to get that essentially the Frost/Nixon moment when he
said anything the president does is legal.

R: Exactly.

C: You're not gonna get that moment if through e-mail.

R:

So what I'll do is I’ll do the midcourse semester.

I'll do, I'll pick out

occasionally a kid to send me their notes. I will also

C: That’s an interesting idea.

R: I will also get a kid. Well, you know, I will also do for this class, only for this
class because it is skills-oriented, I have the students come in and tell me about
themselves and we talk about what kinds of problems they are having in the class and it’s
no pressure. I say, you know, “this is just between you and me. It's off the record. I’m
not going to tell anybody but at the same time I need to know how you feel you're doing
in the class” and they are required to come and tell me.

C: That’s what I was about to say. Do you meet with each one one-on-one?

R: Yea, I mean, they don’t get a grade but I tell them part of [the profession] is
learning to negotiate with your manager. You have to start learning to be critical even to
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your teacher when the teacher is being critical of you. It’s only fair that you say, “hey,
I’m, this is not working.”

…

R: I find, I find individualized feedback is better because, like I already said at
the end of the semester, that's just a bad time to be evaluating anything. But also, I tend
to get a more personal response and it's in the moment; it's not at the end and it's not what
am I trying to say?

C: Well, some of it also has to do with the idea that they know that if they give
you the feedback right then, things can change. You know if they think

R: That's right. It's not, it's not when it's a done deal.

C: The horse has already left the barn kind of thing. It’s like well, okay.

R: So the end of the semester evaluations really doesn't help you until the next
semester.
…
R: At the very least, either midsemester or let the teacher actually learn more
about the pedagogy involved. That’s just not revealing at all.

C: Well, one of the variables that came, came up was the second strongest
indicator was the level of instructional resources available so in other words if your, if the
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level of instructional resources available were higher than you are more likely to use
Internet-based technology and that can be anything from just a simple having a TA help
you grading exams online or doing discussion or all the way to an online where the
university pays you to develop an online course.

R: Yea.

C: There’s a range there but it, I think it definitely helps to drive home the point
because from my experience it's easier for administrators to buy things a computer or
server those kind of things it's harder to buy people.

R: Oh, yea.

C: And, but it's the people that I think make a difference.

R: Sure. In the field that we're in, it’s harder for us to get resources that it may be
for [information technology services] to just buy, you know, new computer servers.

C: Exactly, exactly.

R: Which to me, I think the people are far more important than this and it's one of
the, kind of one of my underlining hypotheses would be that instructional resources
would be important, but I wanted to see. I mean, the answer could have been that no, I
use what level I use regardless, but it was one of the statistically significant factors so.
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R: Right.

C: Have you noticed over the years any change in your teaching style with using
more, with the Internet?

R: Definitely, definitely using more Internet, YouTube videos definitely. And I
was, I’ve been thinking about this recently just I don't know why maybe because I'm
doing it more but definitely realizing that they don't want to hear me all the time and
number two, it used to be that you could get a guest speaker to come in and talk but
journalists and other people don't stay on task. They don't understand what you’re hoping
their purpose is which is to reinforce and to elaborate on what you've already said so this
is better. I can pick and choose those videos by previewing.

C: Right.

R: I can’t preview a guest speaker. So even in my best days of picking good
guest speakers, I still would have an occasional two or three who would just go off on
tangents or just waste time and it’s short enough time already. So this helps planning so
it changes the way I planned a lecture. It changes the way that I use alternative sources.

C: Do you show the videos during class or do you have them watch them ahead
of time?

R: No, never watch them ahead of time, never.
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C: Do you put links to them afterwards so if they weren't able to be there in
class?

R: Yes, they’re on the course documents. They can always go.

C: Okay.

R: They can always go. So, you know, all they have to do is say, “what did I
miss today?” and I would say, “it's there or ask another student.”

C: Because that's one of the benefits, you know, obviously.

R: It's always there.

C: It's always there.

R: It's always there and I can always reuse it because of the way that Blackboard
is set up. So, it's a great resource and it does change the way, it helps you communicate
with this generation much more effectively and the visual is much more key to the way
they process. The problem, of course, is search engines aren't always, are imperfect …
…
R: Unless something, yea, unless the relevance is still pertinent so you can’t show
something that's too out of date.
…
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R: My field has to be current and has to be either the video has to be current or
timeless. So, a lot of times when you’re doing searching, you’ll get stuff, oh, that's
really, that’s really late 80s, early 90s. This group of kids is not going to associate that.

C: Sometimes it's useful to show a contrast.

R: Oh, when you’re showing history, it’s fine, but when you're showing what is
today what's happening, you have to make sure that the characters look believable,
characters, people in the videos look believable, look hip, aren’t so yesterday, you know,
they're not like Seinfeld. Seinfeld's out of date. Seinfeld would be good for a bunch of
people our age or maybe 10 years younger.
…

R: But, he's out of date. They don’t understand Seinfeld. What’s that mean? But
also the thing you have to be careful of is, well it’s just like communicating, you have to
know your audience and that's probably what teaching is more about now is learning to
communicate the basic idea and not to, with this generation, not to give them too many
ideas to digest because they're not used to it. Not that they can't do it once trained but
we're finding in our classes that they are, they’re conditioned with very short attention
spans and very few topics within a 50 minute span.

C: Have you found that

R: God help you if you’re doing an hour and 15.
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C: Have you found that the students are more likely to, let me see how to say this,
more likely to find resources that maybe aren't appropriate; in other words, maybe not
understand how to assess quality of resources? That they just go and find that first
Google hit and they're off.

R: Yes.

C: Instead of actually analyzing the quality of the content?

R: Yes, yes. The analytical skills of the students are, are next to none. Of course
that’s what we’re teaching. We’re supposed to be teaching them that but also they, they
have not learned the value of persistence, the value of trying again once you failed. I just
had a TA come in here yesterday, which was very timely, he came in and said, “[name
deleted], the, I’m finding that this group of kids versus last semester’s are much more
easily defeated after the first, the first trial.” And I’ve told them that sometimes it's good
to have a plan B, so they're learning to go to plan B which is good but they're going to
plan B very, too quickly.
…
R:

You know, I think [competition] is more heightened here.

There is a,

unfortunately, there is a feeling I have to do the best; therefore, I have to be more
efficient and this sort of conditions them to that. The access to technology makes it much
easier in many ways to the point that they do not know how to deal with failure. And
failure is, “I’m going to shoot myself in the head” reaction as opposed to, you know
what, well maybe I can learn from the failure. So, in other words, it's precluded a lot of
warning.
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C: I can definitely see that.

R: The parents are putting pressure on them to make the right decisions and
because of the funding involved and the ability to have to go to school because I won't be
a success otherwise. The definition of success is driving the quality of the experience
adversely. So, and we said this yesterday in the class I was telling you about that, that
people misunderstand success for quality.

C: Right.

R: Not everything is here about succeeding. A lot of us should be geared around
learning how to learn.

C: Or success being tied to money.

R: Yea, success being tied to the bottom line. And if I had had the kind of
pressure the kids nowadays have in college, I guess I’d be just like them, but I don't think
I am.
…

C: It’s, you know, it may be student’s inability to follow something where you
mentioned earlier the altruistic or they don't follow a career path for the altruistic reasons.
They go in there for what they perceive as a career “success,” a generator.
184

R: They look at it as, they look at success as something that they will have
accomplished soon and they don't look at it as a journey, as a personal journey, a lifelong
journey.

C: And you think the Internet has probably affected all of that?

R: Oh, yes. The quick success, the smell of success coming from the search
engine is primarily conditioning kids, I think, to believe that if I can't do it soon then it's
not worth doing.
…
R: Because I think this culture of my esteem is tied in to whether I learn, that,
you know, that everybody must get a little ribbon. That they, I know I’m sounding like
an old fart, but they don't give themselves the benefit of the doubt.
…
R: That’s right. It's the journey of learning that they don't give themselves a
chance to, I don’t want to say enjoy, but a chance to experience and that's what I’m gonna
talk about with these kids today, is that learning is more… than just being a success at
one thing.
…
R: But I do know like what you're doing, you’re triangulating those results.
You’re saying, “what do those results mean.” You're not just taking the results at face
value.
…
R: In a sense, it’s that our methods of teaching the kids to get information are
hurting our abilities to teach the kids how to assess the information.
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C: And that's one of those things, like, there’s the advantages of the Internetbased technologies and there’s the disadvantages.

R: They don’t understand.

C: You have to be able to understand both sides.

R: They don’t understand because for example, another example, multiple-choice
tests are easier but multiple-choice tests condition you to look for certain things and not
for others.

C: Right.

R: Then they say, “well, [name deleted]” and this is where they always screw up
on the test and I give them short answer. I say, “tell me what you learned.” They can’t
do it.

C: That’s interesting.

R: They cannot. On this class I’m preparing for now, mass medium minorities,
they can regurgitate back to you what's in the book.

C: Right.
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R: No problem but when I asked what that means, it's usually, the answer you get
is bullshit for lack of a better term.

It's them throwing stuff at the wall to see if that

sounds impressive as opposed to whether it gives you the meaning between point A and
point B.

C: So do you do more with, it sounds like you do a lot more with the students
discussing the information in class?

R: Well, that's what the lecture is for and that's why I say you will be tested on
the lectures. So not only do you have to learn to take notes, you also need to learn to put
one and one together and come out with three. That's what I want. I want to know how
you're thinking.

C: I’ll give you this one and you’ve got that one but what does that mean.

R: It’s apparent that some of them know how to think and others of them do not.
They weren’t given the opportunity in high school and in their first two years of college
to actually extrapolate.

…
R: Well that's a skill. That's a skill they're not learning.

C: Right so how to actually teach that skill?

R: It used to be that I expected that skill to be taught in high school.
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C: That’s what I was wondering about your assumptions.

R: And no more. We do it through the course of the semester on the test and in
the lectures but the tests, you know, and this is something they don't like, they don't like
you to put the answer is A not C or the answer is none of the above because that forces
them to think and I don't mean like I'm trying to make them do something they shouldn't
do. I mean, I'm trying to get their cognitive processes honed to the point that they can
learn to live but they don't see that. They think you're a mean guy.

…

R: That’s why teaching is a thankless job. You don’t do it for the thanks. You
don’t do it for evaluations.

C: Exactly. Well, I think this is exactly what I needed to know. It's great to hear
your experiences and that's what I want to bring that in even having the open-ended
questions on the survey I think that's

R: Did I cover what you want it?

C: You did. You covered exactly. We talked about the change in teaching style,
the benefits of technology, and several of yours are very similar to the others where
flexibility of modes of instructions and improving communication, increasing access to
current materials. The other one that they mentioned several times was improving the,
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letting the students, helping the students get the skills to go for their future careers. So
showing them what their technology skills needed to be too, that they get that experience.

R: They, I'm afraid sometimes that we actually do more damage than good with
this thing because we make so much stuff available to them and we expect them to
interact with it but, you know, where, our time is limited in how much we can monitor
that and I am afraid that that too much of it is on their own and it's like the blind leading
the blind and you see that as a result more often than not that, and this is the thing, the
real thing, we talk about a subject in class and I say, you know, “I want to do XYZ in
class” and for some reason they thought it was due the following day, the assignment.
And I never said that and I said, “where did you get that?” They said they don’t know
but several of them thought that.

C: The immediacy.

R: The immediacy. I said, “No. Read the assignment. The assignment says due
March 28.”

C: Right.

R: But the tactile interaction of actually reading is no longer something they do.

C: Or reading all of it.

R: Reading all of it. They read the first part of it.
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C: That’s what it sounds like. They read the beginning.

R: They read the beginning but down at the bottom, it says due March 28. Now
why would I say, “you had to bring it in Monday.” But that is the sense of immediacy,
this sense of immediate reward. It’s, it’s Pavlovian in terms of how they approach
everything. It’s gotta be due soon and they don't trust what they read.

C: That or they just don’t get it.

R: They don’t give themselves the experience of actually reading

C: And digesting

R: And digesting and reflectively or reflecting on the information.

C: That takes being quiet.

R: It does. It does.

C: I don't think the students these days are quiet.

R: They don't know how to sit by themselves and be by themselves except to
read a book. They’ll do that but to think about what it means.
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C: Yea, that's very interesting and I think this is exactly where I want to focus my
career.

R: It’s dangerous. This is dangerous.

…

C: You have to say, “Okay. Yes, I want the students to be able to do this and I
want them to see, they’ll see videos and those kinds of things, but I don't want them to do
this.”

R: Exactly.

C: And that's what it sounds like what you're doing.

R: That's right.

C: You have drawn the line.

R: I have drawn the line and I'm sure a lot of them are violating it, but at the same
time you can also tell, of course, the cream does rise to the top. The kids that are sitting
down and thinking about what they're doing tend to be the ones who are more reflective
and tend to be the ones who actually learn the process of reporting to its fruition. And we
do concept maps but even concept maps don't because students master the idea of an
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assignment. They master that. So you really don't learn. It’s just an assignment. They
don't process it.

C: Do you think

R: Even doing context maps has proven to me to be worthless because they're
just trying to give you something that you want that will look good.

C: How many terms per map? How many terms per item?

R: I don't want. They don’t have the idea of sincerity. It’s no longer there.
Doing it because you are asked to do it, not doing it because it's a grade.

C: Right. Have you utilized in any of your classes any kind of journals?

R: Oh, yea, concept mapping.

C: Well, I was thinking of journals or reflective journaling.

R: I would if I had time to read it.

C: Yea.

R: I don't have time to read it.
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C: That's what, you know, I was thinking.

R: That is too qualitative.

C: It's very time-intensive and it’s fine for the small classes, but you’ve got a
large class.

R: Oh, it’s time intensive. Well, not only that, but what is a large class now? 22
kids is a large class.

C: So, ‘cause you’ve got a lot of reading and writing.

R: Exactly.

C: You’re not just, I mean, you have to provide that feedback. That’s what
you’re there for.

R: What would be the ideal, [name removed], is to have those TAs actually
qualitatively assess those kids and have the time to really give them qualitative feedback
about what kind of learner they are, what kind of journalist they are. But even the TAs
don't want to do that because that, you know, that means. What we need to eventually do
in higher ed is go to non-grading education, experiential learning.

C: That's the whole, you either completed it or you didn’t complete it.
R: That’s right. You didn’t do it and I'm not going to give you a grade of F.
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C: Right.

R: But, I’m going to say you didn't complete the assignment and your employer
will know whether you have the proper work ethic.

C: Exactly.

R: You know, so Harvard is onto something with that but at the same time, you
know, Harvard is, you know, they’re not teaching anybody anything either.

C: More skills basically.

R: Yes.

C: Well, thank you so much [name deleted]. I appreciate it. I think this is
exactly what I was looking for.

R: I hope so and I hope that you
[end of recording]
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APPENDIX J
Interview Transcript
Male, Professor, Business Administration, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.

R: The lower r squared is because the relationships aren’t linear. Sometimes we
get it, because, of course, we don't have the right variables, but sometimes
transformations can help you. Your dependent variable is self-reported use of
technologies.
C: Exactly, based on, there were 25 indicators.
R: So you just added them up.
C: Yes, I just added them up to get the scale.
R: Did you do principal component factor analysis and construct an underlying
indicant?
C: Nope.
R: You just added them up equally.
C: What was that again?
R: Well, I think your assumption is that you have multiple measures of the same
underlying construct and I assume that you have a Cronbach's alpha that says that it’s
pretty reliable.
C: Right.
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R: Okay, in which case, you make it the same thing. The possibility exists that
equal weighting is inappropriate.
C: Okay, I see what you’re saying.
R: And so, if you were to do a principal component factor analysis and get, and
just use the weights for the first factor, you would then get something which essentially
pulls out the maximum amount of variance. You would also find out by the way whether
there was a second or third factor.
C: Okay.
R: It may turn out that, and I would expect depending on your independent, in
this case, dependent variables, I would expect that there are different levels of
commitment reflected by what things they use and don’t use and it may be that there is
not one, there may be one overall construct, but there might be some interesting
subcomponents like those that are essentially audio visual as opposed to those that are
more students interacting in a passive site. And, if that’s true, you may want to consider
more than one dependent variable.
C: Okay
R: Okay possibly somebody might want to look at it.
C: And, I definitely want to look at it.
R: And somebody with my particular research experience would probably view
this as a canonical analysis instead of a simple regression.
C: Okay.
R: You may or may not have had a multivariable course that even have talked
about canonical analysis.
C: It would have been a really long time ago, and that does not sound, that does
not ring a bell.
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R: If it turns out that what you're predicting is just not one construct but maybe
two or three. If you have a profile of variables that you think can explain a profile of
behaviors, then instead of having, what canonical correlation is, is sort of multiple
regression on multiple regression.

What it does essentially is it forms a linear

combination of the predictor variables just like you did to predict a linear combination of
the dependent variables. You take the 25 indicators and you look for an optimal set of
weights over here which when combined will produce a predictor which is optimally
correlated with an optimal set of weights over here.
C: Okay.
R:

That's your first canonical variate and then you can see how high that

correlation is. Then, it looks for errors on both sides - how much of what you are trying
to explain is not explained by that one component. It forms a linear commendation of
errors that predicts errors on that side. That’s a second canonical correlation and it keeps
doing this until it runs out of error on one side which means you can have as many
canonical correlations as you have variables in the smaller of the two sets. It tests each
one of them for significance against zero.
C: Okay.
R: The usual finding would be that the canonical correlations are higher than any
of the bivariate correlations just like multiple regression is higher than simple regression.
C: Right.
R: The insight is, you look at the variables that are highly loaded in a factor
analysis on the predictor variable side and they explain the first component of prediction
which has something maximally in common with the variables that are highly correlated
with on the variant on the other side. So in effect what you have, these kinds of variables
are predictive of that kind of use of online teaching.
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C: Okay.
R: And then if there’s something left to be said, you could say “aha, now there's a
second component which is explainable in terms of these things” which is really kind of
cute so think about using canonical correlations.
C: Okay, well I will definitely look into it.
…
R: Okay, so anybody’s dissertation becomes a Rorschach for any academic.
You’ve done all the work. Now we get to help you play with the analysis.
C: Well then that’s the part that could just go on forever. At some point, you
just have to rein it in.
R: What do you mean by professional uses?
C: So, the professional uses were essentially using it for research. This is it.
R: I guess I should look at it.

Oh, so people who themselves are very online

comfortable tended to use it more in their teaching than people who didn’t.
C: Which that that should be.
R: Instructional resources are?
C: They are actually on the next page.
R: Okay, thank you.

Yea, they don’t necessarily fall out in the order we ask

them.
C: Correct.
R: Technology, oh here it is.
C: It’s essentially
R: To the extent that you’ve been given assistance.
C: Exactly.
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R: Then you’re more likely to be comfortable than if you haven’t been given. So
that’s sort of like, it’s almost a proxy for group norms as well as expertise. The more the
department is assisting you, the more it’s expecting you to use this.
C: Right. Well, and that’s part of it.
R: That suggests that the hall talk will be, “hey are you using?” Right?
C: What I’m looking at is also the variables that say how many instructors say
that they have training workshops available or they have these things available and
whether or not they’re taking advantage of this.
R: We have available online [inaudible].
C: So that’s kind of the other part that I’m using from that variable.
R: Gotcha. Personal uses. Got that. Oh, yea, okay so using things from a
professional, using things like surfing and whatnot. Teaching style, um, facilitator.
C:

The styles are right there and they’re not, it’s not a scale so they are

independent variables, they’re independently listed.
R: So, did you use dummy variables for this?
C: Yes, yes.
R: And you found that all things being equal, you got a significant
C:

For teaching style itself and then, of that, the facilitator was the most

significant and it was positive but not expert.
R: Have you tested for collinearity amongst your predictors?
C: I have and
R: Are you using, did you look at just the simple bivariate correlations or are you
using things like tolerance levels? By the way, if I’m getting too technical, it’s okay.
C: No, it’s okay. I’ve looked at it, I looked at it and it didn’t seem to have
enough of an influence.
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R: Okay, the standard canned program such as SPSS will give you the tolerance
and the tolerance values range from 0-1. I think tolerance is a cute idea. What they do,
they take each independent variable and let it be the dependent variable and let the other
ones being predictors and the claim would be that the higher the r squared between it and
all the other variables, the greater the collinearity. So, they take one minus r squared and
that’s tolerance so if you get a number like .9 that means it’s 90% collinearity-free. If
you get a number like .1, it means that 90% of what it has to say is co-linear with the
others and then they give you some arbitrary number like, I don’t know, of .2 or .3.
C: If I recall, what’s in my head right now is 60%.
R: That could be. Well perhaps
C:

And it would be similar because you’re looking, you know, some of the

variables are age, years of teaching, rank. Those are
R: Some have to be. The best test of multi-collinearity, of course, is your head
and you look at these and say, from a [inaudible] standpoint, I think these probably,
might correlate, then I look to see what those are. If it turns out the correlation between
any two things that are predicting is greater than it is between any one of the ones you’re
trying to predict, then worry, okay because it says that the magnitude of the effect you’re
estimating is probably shared between these other variables. Some people think that
multi-collinearity affects the overall r squared. The only way that really happens is that
your adjusted r squared goes down because you have some variables that aren’t really
adding very much. If you’ve got 1000 observations and how many predictors? If it’s
less than 50,
C: It’s all of these right here so I’m saying maybe 30.
R: Then, you know, the maximum adjustment to r squared is .03 anyway. It’s
roughly the number of variables over the observations. So, multi-collinearity is not
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affecting your overall model. It might be affecting your interpretation if two or more of
these variables have something in common. It might be. If that’s true, what I would do
is rank, I would look at the simple test that you’ve got here and then look at the univariate
predictors. Rank them on the basis of standardized weights, or beta weights. Now rank
them according to simple correlations.
C: Okay, I’ve got the standardized beta weights.
R: That’s standard output. Now, look at your first, look at your, you probably
asked for the bivariate correlations. It’s one of the options. Now look at how each one of
them predicts your dependent variable and see if the ranks change.
C: Okay.
R: According to Don Goldman, may he rest in peace, the loadings are more
stable than the beta weights so if I’ve got two variables that correlate with each other one
might be a .9 correlation with the dependent variable and the other one might be .8. Once
I add one of them, the less powerful one has a very small beta weight.
C: Right.
R: Okay, but the two of them will still, I’ll see the underlying correlation if it’s
there so when you suspect there might be collinearity, it’s kind of a neat idea to just look
at the univariate test and if something pops up in the second column and it didn’t on the
first, it’s probably because it was suppressed. By the way, I’m saying all these things
because I don’t know anything about theory.
C: No you’re doing, this is really helpful because that’s the part that I, that’s the
part that I’m more worried about is if these questions come up during the defense, so I
would much rather have it already in the paper and answered before.
R: Yes, although I think Bill will probably protect you against that if he’s happy.
I’m just thinking, you want to write this thing up?
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C: Yes.
R: Then if it doesn’t slow you down too much, you can do some of these tests
after you get it bound.

I basically don’t tell people to worry about making the

dissertation perfect. I gave that up after 10 years because nobody reads dissertations
except people writing dissertations. But, what you publish when there’s less pressure on
you to get the thing signed, that’s when you get to have some fun.
C: Well, and you get to take out parts of it, pieces and parts. So you really get to
play with it.
R: Yea, I agree. Okay, so class size, yep. Age 26-35 are the least use. That’s
counterintuitive.
C: I have a theory behind it but I’ll wait until you
R: Are they TAs?
C:

No, these are all full time, well they could be part-time instructors but they

are all faculty members. People that are listed [inaudible]
C: The part-timers were very little.
R: They don’t get paid to do this.
C: So I am not sure that I see that much of an effect.
R: Oh, you mean there were very few part-timers. Well, you might want to
eliminate them and see if it’s still. I don’t know [inaudible]. Lower-level undergrad is
more likely to use. I suspect lower level undergraduate is also a larger class so there’s
going to be some collinearity, probably. Probably. Okay, all right now these are the how
do you think integrating this your courses?
C: And that was, are you on the qualitative part?
R: Hmm. Another drawback to me is that your stuff goes out there on the
Internet and people can steal it easier.
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C: And that’s true. We have a
R: It’s a problem with intellectual property.
C: There’s issues with intellectual property. There’s issues with just being able
to have songs or videos or something even someone else’s, you know, just to show that
you can show in a class because then everyone’s sitting there.
R: Yea.
C: You’re not putting it on the web but the minute you put it on the web even if
it’s, you know, in your class, password protected, you know, that falls
R: It’s out there. It’s like hacking into Obama’s website. They had this gender
and equity discussion a couple of weeks ago and they had people there videotaping, so if
you don’t want to be on YouTube, you keep your mouth shut. Not the easiest thing. I
frequently say things in class that I would rather not be quoted on just because it’s what
I’ve heard about company X, Y, or Z or my personal experience and I think it’s a useful
illustration but I don’t think it’s anything I want to get out there or whatever but anyway.
Okay, I guess I’m semi-prepared for your questions.
C: So the overall is basically, it was just that - getting your reaction to the
findings. It wasn’t the
R: Oh, so you don’t have a series of questions?
C: No, I don’t have a series of questions. That is the, is essentially to talk to
eight instructors here and just get reactions to the findings. Do they seem legitimate?
R: All right. Okay so let me go back over
C: Do I need to go back and look further at these?
R: My methodological questions were really about kind of making this thing
somewhat bulletproof from a publication standpoint. You’re thinking of that more in
terms of the defense standpoint.
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C: Yea, that’s what’s on my mind.
R: I appreciate that. I’ll try to, I’ll try to realize that that’s a reality for you.
C: But it’s very helpful because that’s, I haven’t published anything yet so it
helps to know what I can do.
R: You see, I’d rather get people working on that and less worried about the
dissertation which means I’m much more willing to encourage people to accept the
dissertation which hasn’t done all of this. I realize it’s a little bit radical. During my
dissertation defense, my chairman said, “these are very interesting results. I wonder what
would’ve happened if you have analyzed the data this way instead of that way.” This is
before we had computers. This is the third or fourth version that had been hand-typed. I
forget how much it cost and he wanted me to redo the analysis and then see how it affects
the conclusions and I had foolishly accepted a position and had to defend my dissertation
on August 2 and then be here on August 10 or something like that. And I said and we had
agreed that the dissertation proposal that we’re only going to test these models and he
thought of something that could make it better. Well, a year later I actually did the
analysis and I wrote it up for publication. I tried it his way and it turns out the way we
had done it the first way was better, but it was at least worth showing.
C: Great and you got to go back and say, thank you but
R: And based on that I don’t make anybody do it for the dissertation. He didn’t
either. He said, “well okay. Would it be much trouble?” and I said, “some” and he said,
“all right, what do you think would happen?”
C: That’s a good way to go. Let’s go out to dinner so yes.
R: All right. Well what did you find that surprised you?
C:

Well, initially from my experience, the 26-35 was not as shocking as it has

been for other people?
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R: Did you test for, how did you do that? It looks like you broke it down into
each group and they look at the height of the, so that was essentially an ANOVA. So if
you look at your, I don’t know how you did it. You did it with dummy variables? That’s
essentially, what a dummy variable is is a comparison holding everything else constant
which is what’s different about an ANOVA.
C: Correct.
R: Assuming it can parcel everything else out, then it says all right, now let’s say
hold everything else equal, now let’s look at if this age category is different from the
other age categories to see if the spikes are different which is appropriate. You do the
same thing for a gender bias.
C: Right.
R: You try to take the so called non-gender predictors of income and then add a
variable called gender and if it turns out that a guy and a woman have the same predicted
salary holding, but holding everything constant, the woman is making 30% less then you
either have a misspecified model which you might or you have something like, gee, let’s
put height into the equation. It turns out when you put height in, a lot of the difference
disappears.
C: Really?
R: A 5’10” man is makes less, makes more than a 5’3” man, but the average
height of the genders is not fixable.
C: That’s nothing we can do about it unless you wanted to wear tall shoes.
R: Some guys do that. All right, so that didn’t surprise you?
C: The 26-35 did not specifically surprise me.
R: Were they much less?
C: Yea, it was, let me see.
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R: When you make statements like this, you need to make sure that the p values
for the comparison are significant and you might want to talk about omega squared.
C: That, I don’t know have.
R: Omega squared is a measure of the explained variance. I guess it’s like r
squared so you can look, you can square your beta weights and that supposedly tells you
how much that variable explains.
C: Right.
R: If you have any [inaudible] independent variables, the total r squared is the
sum of the beta weights squared.
C: Okay.
R: That’s another test for collinearity. Do you have any interaction terms and
would you expect any?
C: Interaction between the variables?
R: Yea, would you think, for example, that class size might interact with teaching
style so that if you have a facilitator in the small class, that person will behave differently
than a facilitator in a large class will and the difference is more than what can be
described by class-size alone. A classic interaction effect would be somebody prefers a
blue sedan to a red sedan but a red convertible to a blue convertible so if you’re trying to
predict the effect of color, it depends on the body style. Can we say that the effect of
teaching style is independent of class-size? Think about, there may be some things in
there. Don’t just do them willy-nilly because every time you do, you lose a degree of
freedom, but think about whether any of these things according to your experience and
the theory that you’ve been testing might work in combination that’s not necessarily
linear and additive whether what you do might be more appropriate in this context than
that and if that’s true, you could test.
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C: I’ll drill down a little further.
R: Yea, kind of, kind of. Linear models are nice because if you make a, if there’s
an error, it doesn’t have multiplicative affects but whenever it’s
C: Versus the canonical or?
R: Well, canonical’s the same story. That’s not a problem, but if you had this
times that where you start taking logs or taking things to the power, then error tends to be
problematic. Did you, by the way, cross validate this?
C: I don’t know. I did the residuals. I did the analysis of the residuals.
R: Okay, let me explain what cross-validation is. In cross-validation, we try to
test to see whether the results we got were due to a little excess bootstrapping. By
definition, you’re hoisting yourself up by your own bootstraps whenever you use the
same data to estimate optimal parameters that maximize r squared and then go back and
say this is how well we did.
C: Okay.
R: Imagine there’s a situation where two or more of these variables happen to be
more correlated or less correlated with the dependent variable in your sample than they
are with the universe.
C: Right.
R: The weight you get is a function of the true correlation plus the error. If the
errors are correlated, you’re gonna wind up overfitting.
C: Yea, that’s been my concern.
R:

Well it’s not as bad when you’ve got such a high ratio of observations to

parameters. It’s a real problem if ran stepwise, had 100 observations and 30 variables
and you pick the eight that are best. There’s a guy named Scott Armstrong at Wharton
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who did a simulation. He took random numbers and generated his independent variables,
ran stepwise regression, and got an adjusted r squared of .8.
C: Wow.
R: Well imagine you’ve got 100 correlations or, in your case, 1000 in 100 at the
.05 level, what percentage of random numbers would be correlated due to sampling
error? 5% The computer’s gonna pick those 5. It’s gonna get those 5. Okay, now, if
you were to take and hold back 1/2 the data or take 2/3 to estimate your parameters and
keep 1/3 as the holdout sample, some people use 50-50 some people, what you do is you
fit your parameters to the first set of variables and see which your r squared is and the
beta weights and everything and then you impose those weights on the holdout sample.
C: Okay.
R: So you don’t estimate them. You basically then take those weights times the
actual values of the independent variables in the heldback sample and correlate that linear
combination where the weights came from the first sample with the actual value of the
dependent variable from the second sample. Your r squared will normally shrink a little
because no two sets of weights are optimal for two different samples. If it shrinks very
little, you can say these are pretty stable findings. Okay, they probably are because you
didn’t have a lot of chance in your data. It wouldn’t be, it’s much more likely to happen
when you’re overfitting the terms but it’s kind of nice to know whether these are stable.
C: Definitely.
R: I think cross validation is probably available in SPSS. I don’t remember for
sure. If it is, there’s a more efficient method. It’s called the jackknife.
C: It sounds like a technical term.
R: Yea, it’s cute. Here’s what it does. There’s a problem when you use 2/3 of
the data or ½ of the data to estimate coefficients and test it on the other half. First, it's
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only one sample. You split them some other way, you might get different results.
Second, it's throwing away half of the data.
C: Exactly.
R: Jackknife randomly pulls out one of your thousand observations. It uses the
other 999 to predict the value of the 999 dependent variables.
C: And it does it for each one of them?
R: And it then puts that guy in, pulls out randomly another one, recalculates all
the coefficients.
C: Can you imagine doing this by hand?
R: But, each time it does this, it uses the equation generated by the 999 to classify
or predict the dependent variable which it doesn’t know for the thousandth case. It does
this 1000 times. The r squared it gives you is between the predicted and the actual for the
heldback sample one at a time. So that’s unbiased. It’s not a fact because you never use
the same weights to predict optimal coefficients that you tested it on. And then, it
averages all of the coefficients from these thousand simulations. So you throw away no
data and you have a totally unbiased measure of r squared. See if you can use the
jackknife.
C: I like that.
R: It’ll be cute. It's data conserving. I’m pretty sure it’s available.
C: I’m sure it’s available somewhere. If SPSS doesn't have it, I'm sure somebody
does.
R: Okay, so now back to your substantive findings.
C: On the quantitative?
R: Yea I’m looking at, you know, the quantitative. So it makes sense that these
would be positive where there's support and I would assume there’s some pressure to
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conform.

And if you use it personally and use it professionally all things being equal,

they should be a correlated with using it in your teaching although some more with than
others. Teaching style I’m not sure about. Larger number of students, the more likely
they are to be electronic?
C: Yes.
R: Yea, because you don't have that much intimacy anyway. It seems that one of
the barriers of doing this is a lack of what we’re doing.
C: That face-to-face
R: But if you’re in a environment where it’s teaching to the masses anyway,
certain things, well see, this is where I think it would be kind of interesting to look at this
component by component. So at the lowest level, using Blackboard to post grades, to
have them download PowerPoints, if you're even using PowerPoints. All that tends to
happen in large classes. Facilitated discussion and chat rooms might be a different kettle
of fish. You might not want to do that in a large class so you might see different kinds of
things being done in smaller classes than are being done in larger classes. So I think the
way to get fun out of this is to run the canonical. It should help you in two ways – one,
you might have different patterns depending on what’s predicting what conceptually,
secondly, your overall explained variance might be higher than 20%. There’s a term in
canonical correlations called redundancy. Let me see if I can explain it. Do you have a
spare piece of paper?
C: You can use the back of this one.
R: You’ve had factor analysis, right?
C: Yes.
R: These are your things you’re trying to predict. These are your predictors. Call
these the criterion variables.

What you’ve done is added these up and gotten one
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underlying thing, a simple variable. You are able to predict that one variable and explain
20% of it. What if we took all the variance in the degree of adoption, adaptation, of
adoption and said how much of that variance can we predict given this set of predictors?
That would be this. That's the shared variance. Let's express that as a percentage of the
total variance out here. That’s called redundancy.
C: Okay.
R: Okay. Using factor analysis, what we do is we calculate the squared loadings,
that's the variables, on this first criterion variable.
C: Right.
R: That’s the amount of variance extracted in the criterion set by your linear
combination except that we're not counting them equally.
C: We're weighting them.
R: We're weighting these things such that this linear combination is maximally
correlated with this linear combination.
C: Okay.
R: And we're getting essentially B1Y1 + B2Y2 + down to BnYn. That's the linear
combination you’re looking for in canonical. Over here, you've got A1X1+ A2X2+, I
probably should have called these Bs so you'd think of it in regression terms, but it's the
same thing a subband exhibition this regression weight or tackling in these in such ways
these that this layer domination and this linear commissioner of themselves naturally
correlate correlation of a white prime and ex-prime that the canonical correlation okay so
the question is how much of the total variance in this is explainable with this so that C. so
that’s a percentage extracted by this first factor you then multiplied by its are squared
with this factor so if this canonical correlation jumped from .2 .6 or .7 I wouldn’t be
surprised so then you take this in square it and multiplied times the variance extracted by
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that and that’s a redundancy that’s how much of the variation the use of this technology
that can be predictable with one component bouquet expresses as a percentage of the total
varies that you’re trying to explain okay and then you take the second one and you find
out what to how much does that second factor express this is a commonality of that factor
of the eigenvalue to some squared loadings you multiply that by the percentage so I can
eigenvalue over the number of barrels is the percent extracted will you take that times the
square of the second column correlation and these are independent each one is orthogonal
so you can add that up until you run out of significance so that’ll probably explain more
variance in total by using this sort of set of weights that then that waits and more
importantly you can eliminate the patterns in this kind of instructor who’s got this kind of
experience in these kinds of things and discourse or course is likely to use this can affect
and then there’s a second relationship that depended you change one verbal and the
gestalt changes and on the other hand these kinds of people over here have something in
common with the variables over here as a secular that can really become a gravity you
may want out try that your dissertation affects a staffing to some look into at least I could
at least look into it run the data just against each other is again whenever we have
multiple variables if you think there’s more than one pattern not just overall use but
maybe more use these kinds of things and more the use and those kinds of things that
maybe we should look these kinds of people to do that I got into this one I was looking at
personality and its ability to predict the criteria people of a foreign product and most of
the research on personnel essentially said Duda saw highly sociable people use more
modest mouse lives and do aggressive people marred by more muscle cars one verbal
time covered except pretty interesting what if we do find people who are looking for a set
of benefits so the relative importance at and features or the relative use then it may be
that someone who is this personality profile will it for that profile of stuff and somebody
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else with a different profile look at that night can target your market yes more
interestingly and developer project and the same thing is true here an alternative would be
to cluster people based upon similar in use as that’s what I was thinking of you can do
that these are people who are who are making these kinds of uses and then you run to
scram or run nova or you can form groups based upon similarity of usage and then see if
given those groups you can predict the class of the predicted Goebbels for the other way
around and see if those predictive variables that’s what I was originally going to do us a
form clusters of the commonality of the benefits of the thing to discriminate between the
personalities for canonical’s much more powerful and less discreet okay it’s not
economically or have to say a person is either this or that is sort wonderful it’s an obscure
technique not commonly use I think it kind of fits when you have a pattern prediction and
affect it makes a lot of sense to then you can go look through each one and then use that
explains the reviewers which is not that hard because these the relationships the
correlation between the original variables than the linear combination not the way to the
correlations are factor loadings this is a factor of factors when linear combination
happens to be a factor which is not trying to maximize correlation of a factor in the set of
herbals which is what it would be if you’re visible what this factors try to maximize a
correlation between it and this factor so this has something in common with each other by
definition and then you say okay but what if they pull out the original variables so it’s
essentially looking at lest the people that use all my communications tools versus and in
these other different variables here and it could be what you do get is that you’re looking
at these original ritual and cement my get people or papal rustling prediction he might get
critics is that if someone is relatively young and female and has not much teaching
experience and is part time and is in liberal arts then and by the way these are just
correlations with the gender that doesn’t mean a female but they correlate with the female
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head that whatever that sense for as a component is highly associated with these kinds of
tools and not those exactly and then then there’s a different kind of person who is more
this way in this win this way and that person who’d says in an e-mail in a generic does
these things were likely to use these things you can get that with one relationship no and I
have been thinking about that but I just really haven’t figured out how how to explore
that further this is one of the ways to do it that some Flickr great way to do it and you
don’t have to use any although you probably had a structural equations modeling but
that’s what when you read articles that’s what that’s what people are doing us what to be
interested in reading the kind of people that are these kinds of things they’re not really
interested in interested in the overall number but they’re really interested in the
conclusions you can come from and it may be a taxonomy you can talk about you can
talk about your or his are squares as a first pass and say this is what we found and see if
this is what fonts if their subsegments within that one of the ways to do and that is the
thing call corn on a goal correlations or I think I’m going to have to look into that but
that’s exactly what I need and that really helps not really exactly part of this discussion
but that helps me to focus to give more I just want to get more out of the data yes I think
what you have is interesting I want to get more out of it I can help you but if you run
canonical is probably good idea across validate and there’s no jackknife for it so to run
economically my runner won it with half the data and then run the same analysis with the
other half is if you get the same stuff because the more you have more they have set a
variable’s predicting the set of variables the more chance you have a crosscorrelation is to
get down to that level so you can make a lot of sense
C: will thank you so much for everything you are welcome this fun talking to I’ve
learned a lot
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APPENDIX K
Interview Transcript
Male, Professor, Geophysics, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.

C: So in this survey that, and here is the actual survey form, that they were asked
a variety of demographic questions, just kind of standard questions but then they were
also asked questions like class-size and years of teaching and college and, you know,
gender, age, those kind of questions. And then they were asked about their levels of
computers just in professional use and then in personal use. And then questions such as
the level of instructional resources available to them, the level of institutional resources
available, and then the types of technology they actually used in their teaching.

R: Um-hmmm

C:

And this really focused on Internet-based teaching, Internet-based

instructional technology.

R: What does that mean?

C: Anything that’s like, you know, e-mail or having the students go to websites
or doing chats or virtual sessions. I mean it could be, you know, as simple as sending an
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e-mail to as complex as having a virtual live chat with an expert at, you know, an
institution somewhere in Europe or whatever. There was a wide range and the levels of,
as they answered the types of technology or which technology they used in their class
that just added up on a scale and that was that the dependent variable and the independent
variable were all these other things that we talked about. So this is, did you print this up?

R: Yes.

C: Okay. So this is the summary and what I would like to discuss with you today
is essentially a gut check so these are my results, but these were all done on paper and
you know kind of very anonymous. They didn’t really, they did fill out a qualitative
portion on the back where they were asked about advantages or disadvantages, changes to
teaching style, but I also wanted to get some, just a few interviews to kind of round out
the data collection.

R: Okay. Sure.

C: So these were the 16 variables that were analyzed. And then using SPSS and
ANOVA and regression models, the variables listed below came up with about 20%. The
variables listed below were all listed as significant, significant contributors to the model
and the model explained about 20% of the variance. So you know, I was hoping a little
more but I guess it’s better than it could have been. And so for the first part, looking at
some of those variables that did not seem to contribute or looking at the ones that do, did
contribute, does anything look?
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R: So the ones that didn’t contribute would be gender, title…

C: Title actually, I left that one off. Sorry. Title did.

R: OK. Employment status, college…

C:

The level of courses did contribute, that was the essentially lower-level

undergrad had the highest use.

R: Yea, you know, I think partly the area of the course, you know, the department
and the general area would influence that a lot, I mean, in our case, we use, at least in my
upper division courses, we use lots of computer resources - Internet and so forth, because
I guess because we’re a science department and because we, Earth sciences is very
interdisciplinary so it’s like it’s important access to lots of different places, websites, and
so forth.

C: Do you have the students use data sets that are available or created by other
people too?

R: Yes, I mean, all of that. We, just as an example we had one of my labs for the
upper division geophysics class was just a, do a student group pairs to pick earthquakes
and we’ll have them prepare a report on a particularly significant earthquake either
historically or recently. So that sort of stuff is very easy to do now because of the web.

C: They can get a lot of access to more current.
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R: Current stuff, I mean, the US geological survey keeps a very extensive web on
current earthquakes and damage and all that stuff. It’s really a wonderful tool for them.
So I think, you know, I would expect in science classes that, you know, certain science
classes anyway that it would be more predominant; you know, I can imagine in history or
literature or something like that, your, you know, people might use the Web but it
wouldn’t be part of the instructor’s toolkit, I guess.

C: It may not be as current information especially on the history or some of that I
could see. One of the… in the qualitative area, they mentioned the idea of being able to
bring in, one of the advantages of using Internet-based is being able to bring in current
information, making it relevant to the students.

R: Right.

C: So I could see where that would definitely be appropriate in the sciences. Do
you teach the lower level undergrad or do you still teach?

R: I have but, you know, most, at least in the last two years, I’ve been teaching
two upper division classes. There we’re not so much using the Internet as we’re using the
computer resources in the department, especially the Matlab software teaching about data
processing.

And the other class, this geophysics class I’m teaching now, is a survey

course so we’ll do that, we’ll do earthquakes, and lots of stuff where the Internet is a
great resource to see what’s going on in the world.
218

C: So for you the Internet, for your classes, it depends on more context or topic
specific.

R: Right. We know what’s available on the data processing end, you know, the
idea is learn how to do it. Well, you don’t learn about it by looking at what other people
have done.

C: Exactly.

R: You have to sit down and do it yourself with some simple data sets.

C: Do they access any tutorials that have been developed elsewhere?

R: Yea, that’s, I mean, another resource that’s online which I tell, you know I
used to have books, but you know, lists of some supplementary books, but now I tell
them Wikipedia is a great resource, you know, because I’m talking about topics which
are, almost all of them, are explained in Wikipedia.

These data processing topics,

statistics, filters, and all of this stuff is all there so if I say something in class and they
can’t get it, they go to Wikipedia and hear it in a different way. So, it’s an important
resource.

…

R: Yea, I mean, I’ve heard in the case of non-mathematical, scientific topics
people have criticized Wikipedia because you never know who wrote the report or the
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article and whether they have a slant. Clearly, many do, but I hardly ever read those
articles. I’m reading the ones that are pertinent to my classes.

C: Exactly. And have already been…

R: And they’re already, I mean, they all, you know, some are very high level
articles but they’re all very informative in a sense that they give a different perspective
than what I say in class.

C: Well, that’s very helpful. And the textbook too. So, you’ve got the textbook,
you’ve got, you know, the materials, you’ve got the online stuff…

R: In fact, I mean, I wrote my own notes for this class because it covers topics
that are not found in one book. So I just put it together.

C: Wonderful. That’s really what the students need. One of the next questions is,
talks about changing your teaching style so and one of the variables that came up as
significant was teaching style, specifically the heaviest weight was on facilitator. So it
seemed to be that, and this was self-identified, that faculty members that identified
themselves as using a facilitative teaching style tended to use the Internet more. Has that
been your experience? Do you?

R: Yea, I can see that, I mean the, because there’s so much stuff available on the
Internet both in articles like Wikipedia and data sets that, and we have, for example, in
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the data processing course, we can take data sets from web sites like a traditional one I
like to look at is time variations in sea level because it’s really to understand what it is.

C: Right.

R:

So we can go to the world Center in England and download the sea level

timeseries for Galveston and show that the sea level is rising there at 6 mm a year and do
the analysis yourself and find the seasonal variation. So that stuff is all, and that’s just
one example. There’s all kind of data sets on the web. So it really, you can talk about that
stuff but compared to what I was doing 20 years ago, it’s pretty much the same course;
it’s just really a wonderful tool now because you can talk about it but that people can
actually do it. A combination of the Web and having Matlab and these computer
environments where everybody can have access to it.

C: So for your course, the institutional resources are very important like they
need to have access to the computers with the Matlab software and that’s critical to their
success.

R: Exactly, although the students can now buy it. That’s something, you know,
the students, most of them have a laptop computer and they can buy for $99 the Matlab
software but we have some additional resources here they wouldn’t normally find in
terms of extra add-ons to the software. So

C: Do you have proctors in the computer labs that can help them with the Matlab
or do you have a special tutoring session just to kind of get them started?
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R: Yea, in this upper division class we have, actually we’re just starting to teach
our own computer programming course this semester. Someone else was doing it.

C: Wonderful.

R:

And so it’s taking part of what I used to do when I tried to teach them the

Matlab and the data processing but now we’re, kind of, giving them more exposure.
We’ve actually taken the students out of the computer sciences department because that’s
another long-standing problem that computer sciences department doesn’t teach
languages except for their own point of view which is computer science but we’re
teaching application.

C: Right. That’s what I was about to say. Applied uses.

R: And so we teach the languages are going to be either FORTRAN which they
don’t teach …

C: Which they don’t teach.

R: Or Matlab which they don’t teach.

…
R: So we’re actually offering our own course now for our majors.
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…

R: [FORTRAN programming language] is used in the sciences especially in
geophysics. Anyway so that, that’s kind of taken, kind of expanded our department role
because we’re now teaching that and we use, again, our infrastructure here with a
classroom with about 24 PCs which now can use, each, we have a Windows system so
we can use access to our Sun UNIX systems here in the building so it’s just like sitting in
front of them. So, we have a complete set of tools for teaching Fortran and Matlab.

C: All at the same place.

R: Yea, so that’s really a critical, and of course, having somebody on board to
maintain the systems is also part of the story.
…
C: … So some of the findings on the benefits and the drawbacks down at the
bottom and I think you mentioned some of the findings that where they can go and, you
know, access Internet resources. Do you do demonstrations or videos or bring any of
those in, into your class to show students, I mean, I guess earthquakes, you know, or
other simulations or things like that?

R: We use, I mean, I use a lot of PowerPoint with images that I get from the
Internet. There’s a big resource there so that’s very helpful. I don’t think I use videos too
much.
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C: Do you think it helps to have the, for the students to be able to see the images
while you’re explaining things to them?

R: Yes, definitely.

C: Yea, that’s kind of been my experience. And then, one of the other benefits
that I think will be very important in your field where they talked about improving the
student technology skills preparedness. It sounds like you’re preparing future
professionals that will be able to use these skills when they go out. So

R: Yes, that’s right.

C: Not only will they learn how to process, or how to compute something here
now but then they’ll also be prepared.

R: Right, I mean, just as an example the data processing course that I teach is,
we use Matlab as sort of the basic tool when the student would, say, graduate and go
work in Houston for a geophysical data processing company they wouldn’t use Matlab,
they would use in-house software, but the concepts of data processing are the same and
so, this is true whether you’re using Matlab or any other software. You can read the help
file but if you don’t understand what they’re talking about, it’s worthless, you know.

C: Exactly.
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R: You know, the discussions about digital filtering and all this stuff, unless you
learned about it in the class you wouldn’t know, and then of course we do it with one
software set and they do it in Houston with another but the same, they learn what it
means.
C: They’ve been successful at transferring those skills and so transferability is…

R: Yea, I’ve had a number of students tell me, these are students who had never
taken a course like that before but they go work in Houston and they say well, I was way
ahead of everybody else because I knew what they were talking about, you know. That’s
a start.

C: That’s wonderful and that’s not necessarily the Internet-based tools but that’s
the institutional resources and that seems to identify that is a critical component to their
education for them to succeed. Any of the drawbacks, do you see any drawbacks of
integrating Internet-based technologies?

R: Yea, I mean that, I would say that, there is, if you think about the difference
between a textbook and a website. You know, website has got kind of a, forces you to be
scatterbrained in the sense that you have to pick a button or a menu or topic and so on
and you don’t have a continuous line of reasoning going through what you’re learning.
So it’s good for answering specific questions, but in terms of the learning experience, it’s
sort of, it’s not as, I’d say, thoughtful as what you’d find in some very good textbooks.
Not every textbook is like this, but I would say, I can point to a few textbooks, many of
which were written some time ago but in our field or related fields that were, you know,
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just beautifully written. One example is the one by Frank Press and Raymond Siever. I
don’t know if you know those names.
…
R: Anyway, his book which was written in the 70s was just, it’s just like poetry
in terms of running, taking your thoughts through these topics and so on and then he left
that field and somebody else picked up and the new books are, they have lots of pictures
and so on but they don’t have the communication through words, which I think is still,
still important to me anyway. So that’s something that’s been lost in as that new media.

C: Somehow, the textbooks have switched into more of the visual pictures and
stuff.

R: Pictures, more facts, not thoughts, I guess would be the way I would say it.

C: Not the concepts underlying the facts or being able to discern what the facts
mean.

R: Yea, so that’s something you don’t get from most Internet resources because
people don’t, I mean, you don’t have the length of time to sit there and read it and think
about it because you’re logged on for 20 minutes or something and then you have to go
do something else.

C: Have you had situations were students have not been able to properly discern
the quality of the website and the materials, in other words, they, they see information on
226

a website and they think that that’s official and that’s fact and where necessarily that
might not be or has, is the information that’s out there for them pretty good?

R: I haven’t seen any things like that, you know, I think most of our people don’t
make up too many stories although I do bring, let’s see, I have a book here. I brought this
to class, my first day of class, so, as an example of anti-science, you know, in terms of, so
I said here’s a published book that, you know, talked about the inside of the Earth being
hollow and so forth and we’re gonna talk about what’s really inside the Earth and so on
in this class and somebody in the front row said oh, yea that’s talked about all the time on
the, what the, the [local] access channel.

C: Really?

R: There’s probably websites that have the stuff on it too, you know, but I don’t
think it’s a big problem. I was amused to see that

C: that it actually got published?

R: That people are actually still talking about this kind of stuff.

C: That’s fascinating, and that’s kind of, one of the things that, one of the
concerns is that, in some other classes especially is that students weren’t able necessarily
to discern

R: yet I don’t think that’s a problem here. It’s used for amusement.
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C: Or Austin’s access channel. There was something else I just thought about, do
you see that there’s, it doesn’t sound like it but one of the drawbacks that was potentially
brought up was that more focus on the technology itself and not on the content. And I
think you’re alluding to that a little bit in the way the textbooks have focused more on the
visual content and kind of moved away from some of the actual technical concepts.

R: Right, it’s, and there’s less, I’d say, less focus on the written word and its
continuity of thought because it, it almost doesn’t exist in websites whereas if you take it
and so, I think there’s always going to be a tension between those elements in terms of
learning and certainly I’d, you know, but if you’re going to turn somebody into a scholar,
they obviously have to learn how to write. So that’s part of the story. We do, we do
actually have in our curriculum a writing component course which is part of the, required,
for the, at least, the geophysics majors.

C: Wonderful. Do you, have you taught one of those?

R: Yea, so I taught it for many years actually and there the, you know, people do
three papers. What I had them do was take journal articles from the professional literature
and either write reviews or compare a couple of articles and so on. So that, that takes you
out of the realm of just looking at pictures and then thinking about them.

C: Anywhere where they have to actually process and kind of compare and
contrast.
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R: That’s an important part of being an educated person. And again, the Internet
is very important for that because almost all the significant journals are now digitized and
so instead of going to the library and trying to pull it off the shelf, you know, you get a
PDF file because we have library privileges for almost all of the major journals and so
they can print a PDF of a couple of articles right way, or look at it and decide which
articles and so it greatly simplifies the search and the whole process.

C: I know that one of the things that when I first started, one of my early statistics
courses was essentially trying to look at maybe what is missing from the article itself, you
know, what steps they may have done wrong, or what those kinds of things so it’s really
kind of looking at it more from a, instead of just reading it, taking it as gospel, it’s
actually critically and then analyzing so it sounds like what you were having your
students do with the writing courses.

R: Yea, and the current teacher of the course is, they still do articles but I don’t
know if they focus on specific journal articles or they have some topics. I’m not sure.

C: Other things. And have you found, it sounds like you, this is probably not
going to be related to you because you seem to have more of a technological background
but have you found there to be a steep learning curve with, you know, being able to find
resources, being able to learn how to use them?

R: My experience has been that most people, most of the students that we get are
ready to go as far as doing research on the web using it to find articles and pictures and so
on. They do fine and I have to say, there was an assignment earlier in the semester, they
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put together a report on an earthquake. Most of them had, there were no problems, in
terms of doing it. The, again we don’t, we do see some shortage of background in the
actual computer languages or computer programming which part of the change in the
computer environments as, you know, is to go from writing your own code to using
canned software where you just put in some numbers and get a number out. So you don’t
know exactly what’s going on.

C: Right.

R: So there’s, you know, people have less experience in that before they come
here but I/we still try to do really, I mean, that’s what we’re trying to teach in our class
really.

C: Just to understand what’s going on.

R: Right.

C:

Not only how to develop the software programs themselves but also to

understand what the programs that are existing are doing.

R: Right, right.

C: Yea, not to just enter some numbers and say, okay, here’s the answer. And
then, have you noticed any, I guess the last thing is have you noticed any student
expectations’ being increased for, like, communication or grades or one of those things
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like maybe a student will e-mail you on Saturday and there’s a test on Monday and they
expect you to read the e-mail on the weekend.

R: Oh yea, sure, I get that all the time. I just

C: Do you try to set the expectations ahead of time or do you let it go?

R: No, I post, they have my e-mail address and so students will send me an e-mail
when they have a problem or whatever, sometimes just to answer questions about the
homework or something. It’s fine.

C: So that hasn’t been, but you haven’t taught really large classes though or have
you?

R: Right, I haven’t.

C: So it’s a little, I would think it would be easier with smaller classes where

R: Yea, yea, the biggest class I have now is 35 students and I have another one
with 10.

C: That makes a lot of sense, though, with a few students. I think larger students
may be what these people were referring to, what the faculty members were referring to.
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R: I guess, I mean, I don’t use the Blackboard web site because it doesn’t really
fit what I do and so we have a course website where I just post homework and
PowerPoint presentations and so on. That seems to work alright.

C:

Is it password-protected for your students or are you concerned about

intellectual property or copyright or are you just sharing of information?

R: No, it’s open to the world, you know, so people can see what we’re doing.
C: I think that sounds like a great idea. I’ve had some faculty members express
concerns about intellectual property, you know, putting up their own materials.

R: Yea, so I did, I had earlier versions of my notes which I put there and then
I’ve since I completely rewrote the notes. Done now so I do them with LaTex and then I
have them now done by the copy shop at UT and I don’t put it on the web because, it’s
not so much intellectual property, but because people don’t read it unless they print it out
because there’s too much and so it’s, I want them to have the full text there so they can
read the words that forces them to buy it. It’s only $20 and that’s a real bargain compared
to other textbooks.

C: So, it sounds like, from your experience that the students when they read
things on the web tend to read things more quickly, you know, going from one link to
another maybe and then, but if you want them to read something more in depth, then you
either suggest that they print it off or they, you know, read it in a book.
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R: Yea, I think that’s, my experience is that, maybe someday we’ll have books
that you can sit in bed with that are small enough to compared to a laptop computer but,
in the meantime, I think people are not using computers, they’re reading things on the
screen like that, they’re reading things quickly or getting images or so on. And so if you
want, I think a printed page has some value still.

C: Well, and I think that helps new instructors to know, kind of, what your
experience has been and learn from other people. If you just say, look at the web for
everything, they may not be getting the level of understanding that you could get if you
had it printed off.
R: Yea.
C: Well, I think that’s everything I needed.
R: Okay.
C: Thank you so much for everything.
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APPENDIX L
Interview Transcript
Male, Professor, Natural Sciences, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.

C: So you’ve had a chance to look at the survey results. This is the actual paperbased survey, but I figured that you probably didn’t need to see that. It was sent out to
faculty both by web and by paper because I wanted to be sure to get faculty who don’t
use technology so I figured that if I just sent it out by e-mail or by web, I would be
excluding some of the people in the sample pool. So, the survey had two parts. It had a
quantitative part which, in other words, they went through and described how much
technology they use in their classes, how much they use professionally, the level of
instructional resources, the level of institutional resources, and then from that I developed
the dependent variable of technology use in class so they would say, yeah I use online
discussion boards, I use/communicate by e-mail, I conduct online chats, just a whole
variety of questions. From those questions, these were the results of the analysis, with
the top one being, which makes sense, professional uses so faculty members that use
technology professionally, like to conduct research, to do presentations.

Also,

instructional uses, personal uses, instructional resources, I’m sorry, teaching style, which
for this study, went anywhere from an expert for example, someone who just lectures in
class, to essentially someone who does the whole, kind of a guided discussion board,
where the students are more self-paced. So there was a range of different styles. Class
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sizes could range anywhere from small undergraduate of under 20 to over 200, and age
and then course level. The most significant ones were sizes – classes that were over 100
students, lower-level undergrad as a course level, also master’s courses but I didn’t put
that on here, teaching style as a facilitator. The one that I thought was interesting when I
did the results was the age 26-35 actually had the least use of technology in their courses.
So those are the findings.
R: That seems strange.
C: So I was going to go through that and see do you agree, disagree with some of
those findings, and why? Does it seem like it makes sense or are there some that seem
maybe a little out of place.
R: Well, so the age thing seems out of place. Usually younger people are more
comfortable using technology more. The teaching style, well I use it in lecture so I use
more traditional lecture style but I use the technology a lot. Class size I find to be pretty
much independent, that is, I use the same amount of technology whether it’s a big one or
a small one. I’ve gone all the way from 5 to 250.
C: And those are both at the lower-level undergrad, upper-level, master’s and
doctoral?
R: Yes.
C: Do you consider using the same amount of technology in your doctoral classes
versus maybe your undergrad or is it pretty consistent throughout?
R: I think it’s pretty consistent so I put lecture slides online but I also go out and
grab things off the web occasionally and I also run programs online so that you can see
what happens interactively.
C: Sort of like simulations where they enter information and see things or…?
R: They see how the program works.
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C: So they actually get to experience?
R: See how long it takes. Things like that.
C: That sounds good. So let’s see, so those were the size and the level. Teaching
style, so you consider your style to be more lecture-based?
R: Yes.
C: Do the students break up into small groups or is it more of a question and
answer?
R: Well, do they have a discussion section that’s a separate thing led by a TA.
C: So, that’s a little bit separate from your lecture class?
R: Yes.
C: That makes sense. Let me see, what else was there. I think that’s about it.
The title Associate Professor might have to do something with age, but it was the title
that used it the most. Assistant Professor used it the least.
R: Well, that’s kind of a surprise. For one thing, Associate Professor is, well,
assistant and associate professor are often shorter titles as you hold those for six years
and hold professor for longer so that sort of skews the number of professors versus the
other two so that might indicate that professors, on average, are even less likely to… it
would be consistent with older people not changing.
C: That makes sense, that’s for sure. I also looked at gender, I looked at what
college they were in, and I looked at a variety of things. None of those had a significant
impact, so male versus female or say College of Natural Sciences versus College of
Education. Those weren’t a significant difference. So those were the ones that distilled
down as to making a significant difference. The next one talked about the findings of how
Internet-based technologies either affects or would affect their teaching style and some of
those findings there they talk about being more engaged with the students, more of a
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facilitator-type.

Do you find in your experience as an instructor that your use of

technology affects your teaching style or has your teaching style been pretty consistent?
R: Well, I think it’s been pretty consistent. I think sometimes, well, people are
more likely to remember something if they see a demonstration. I might almost come
back to my daughter who teaches middle school. She says that you have to do something
different every ten minutes because middle schoolers can not do the same thing for more
than 10 minutes. So you have to do something for 10 minutes and then you have to
switch and do something different for 10 minutes. So bigger kids are probably like that
too, and so if you switch around a little bit it’s better than all the same thing.
C:

Well that kind of, one of those answers was they talked about addressing

multiple learning styles too, being able to hear it, being able to see the demonstration and
a variety of different learning styles. That sounds like what you’re referring to also.
R:

Well I’m not sure. We had a dissertation and education and I was on the

committee of somebody that was looking at learning styles and they looked at concrete
thinkers versus abstract thinkers and they found nothing in their experiment except that
abstract thinkers were smarter. They did better regardless of what kind of instruction they
got.
C: Well there you go. It seems like a good way to select your students. So the
learning styles probably isn’t, you don’t really think about that, you’re just looking at
kind of gaining their attention in different ways maybe.
R: You have to gain their attention. Because teaching is almost like being Jay
Leno or something, you’ve got to make a joke and keep their attention because of their
looking out the window or doing something else you’ve lost them completely.
C: Do they have computers in the class like do they bring laptops or…?
R: Well, sometimes they do. At any rate you have to keep their attention.
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C: That makes sense. Some of the benefits and I think you’ve mentioned a couple
of them already but, and some of them are already on there but the idea of being able to
bring in demonstrations or to bring in course material. Is that similar to what you found
too or other uses of technology?
R: The other thing is if you make everything available on the web they can
always go back and get it and not only they can get it but people all over the world can
get it. So I try to put everything on the web.
C: That’s wonderful.
R: It doesn’t have lectures on the web but it has all the lecture notes and the
assignments and program files. So it really has a lot of stuff on the web so that lets them
go get whatever they need or find out what they forgot rather than calling you and…
C: Being a long story, sorry I missed you in class. All of your information is
available on the web. That’s a wonderful. One of the drawbacks on the next one and I’m
not sure I specifically included it, instructors were concerned number one with how much
time it takes to not only generate the course materials but also to integrate technology but
there is also an issue of whether students will come if they feel like all of the material is
up there. So I was wondering if you had any feedback on that?
R:

Well that’s a possibility, I guess. I think it’s very important for students to

attend so in my undergraduate class I take attendance and count that as part of the grade
which is pretty low-level. Actually whether I include the attendance in the grade or not
would not matter because if they don’t attend they make a lower grade. I mean that’s
almost without exception. There’s occasionally the brilliant student who could not attend
and still ace the test but that’s very, very rare. And almost entirely with all kinds of
students from freshman to graduate, you can pretty well correlate attendance with grades.
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C: I agree. It’s been my experience as well. Do you have, you mentioned test do
you have your students like have a test maybe two or three times a semester, do they turn
in assignments, do they do group work, or anything like that?
R: We have a midterm and a final exam. The final exam takes a lot of my time
but I think it really is good to make them go back and read it one more time and I think
that really cements the knowledge but I think it’s very important to get, I give them a
program due every week so that they’re constantly, constantly writing programs that go
along with class lecture. And hopefully extend the class lecture a little bit and bring in
some new ideas. So I’ll always try to kill two birds with one stone and introduce some
new mathematics along with the assignment or introduce a new topic along with the
assignment.
C: Wonderful. What specific classes do you typically teach?
R: well right now I’m teaching a large section of algorithms and data structures
315 level.

Rather surprisingly the average student age I have more seniors and I have

freshman even though it’s a freshman course and lots of sophomores and juniors so the
average age is sort of sophomore and a half even though it’s a freshman course.
C: Do you think that’s because they’re trying to get their basics out of the way
before they start taking this or because maybe they’re worried about it?
R: I have no idea.
C: You don’t know? I was just curious.
R: But it’s surprising to me that the people are that old I mean, people are
undeclared so you have someone you is an undeclared major and I guess that’s why
they’re taking this freshman course as a senior because they’ve been around but they
haven’t stuck with any one thing.
C: Haven’t decided what they want what they want to major in.
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R: Anyway I was quite surprised at the number of juniors and seniors and a
freshman course.
C: And about how many people are in the class?
R: 115 or something like that.
C: That’s quite a large class for that kind of…I think that’s a lot of students for
that kind of class. But I think it helps that you have the discussion section that goes with
it. And then how small are those?
R: Those are pretty small. We have six of them so they are under 20 each.
C: And that seems to work out well and then if the students have questions do
they come to you? Do they go to the TA?
R: Both. I get some by e-mail. Not very many people come to office hours.
C: Do you get any request for online office hours or anything like that?
R: Well I get lots of e-mails so…
C: One of the questions on there was the student expectations when it comes to
the uses of technology especially when it comes to say e-mail, or assessing grades, their
timeframe is, their expectation is that you’re going to be online all the time or that you’re
supposed to respond quickly. Do you work on setting up those expectations up at the
beginning of class or do you?
R: Not really. I am online a lot of the time BUT I don’t promise to be.
C: I think that helps. We’ve worked with some faculty members several years
ago who had said that especially in the younger, the freshman classes that there was this
expectation that they were going to send an e-mail and they were going to get a result, an
answer back and they had to slow things down.
R: There are some faculty that don’t answer e-mail at all.
...
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C: It does get overwhelming, and that’s also some of the problem with
technology, that all of a sudden you have so much information coming at you that you
need to kind of look at. Any other benefits or drawbacks that you can think of?
R: You had this “time-consuming to develop course” and I don’t necessarily find
that’s the case because once you have it in the can, it’s there and can easily edit it and
change it. So, that’s an important benefit is that if you need to stick in a few more slides
or make a change, that’s easy to do.
C: I was a little surprised, too, when I saw that too. It was very repetitive. It
was, I’d say, every third response, referred to how time-consuming it was. I wish I could
ask more in depth like specifically, what part of it is so time-consuming. Is it…
R: Well, you know, gathering materials and getting them online or something like
that. I guess I would say that there is some time consumption but it also is sort of a onetime thing and then once you’ve got it done, you can keep it for a long time.
C: I suppose you also don’t then hand out materials in class, do they just get
everything off the web?
R: I do hand it out. I hand out assignments just so that they get something in their
hand and they know they have an assignment. If you rely on them to check the web and
see if they have an assignment, they won’t do it. So you want something to arrive in their
hand where they say oh yea.
C: Do they turn their assignments, I assume it’s a, do they turn their work back
in on paper? Do they turn it in electronically?
R: Mostly electronically.
C: And these are usually programs that then you run or answers to questions?
R: Yea, [electronically].
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C: So they’re programs so you kind of need them to be electronic. That would
make sense. That was interesting. As I said, I thought the time-consuming part was not
what I would have expected. I know there’s, people are concerned about just learning
how to use the technology but as you said, once you kind of develop it over the years, but
maybe it’s…I don’t know. Maybe it’s people that are just now starting to use technology
that think it’s time-consuming.
R: I don’t know.
C: I don’t know. I’ll have to see if I can find out more information about that.
But as you said a lot of the benefits were being able to put stuff up for the students to see
anytime they wanted.
R: Yea, well probably it depends on peoples’ lecture style too because there are
some professors who prepare nothing and just go to class and talk randomly. I tend to
find that those are pretty bad courses even if the professor is famous and wonderful. But
if they do that it tends to be a really bad class so I always take the effort to prepare slides
and things and try to make it more structured that way.
C: On the teaching style some of them responded back that they were concerned
that it might formalize their lectures more than they want where everything is more
structured. It’s like it’s too structured or its too formal and official and they like the
ability to just be flexible and so I thought that was also an interesting response. That kind
of goes along with some of those professors you were referring to just that like to be able
to just teach off the cuff, I guess.
R: Yea, yea. Well, I have always used lecture slides and years ago I did them on
transparencies with sharpie pens and that takes a lot of time too.
C: That’s true.
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R: And those cannot be edited so it’s much better to be able to go online and fix
things and modify a little bit.
C: Sounds great. Anything else, any other comments, reviewing the information
or…?
R: I don’t think students have expectations for immediate results. If they did they
quickly get disabused.
C: Okay, that helps. There was about 1000 responses so there was a variety of
answers on this and a but some of them definitely kept coming up as themes, the idea of
more access to content, variety, concern about time, or limiting the teaching style. So,
those were kind of the concerns. I think that’s all we need.
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APPENDIX M
Interview Transcript
Male, Professor, Business Administration, University E
(C – interviewer, R – respondent)
This interview has been edited and discussions not pertinent to this study have been
removed.

C: Let me go back. This is the survey instrument itself. Again, they could get
the paper one or the web one so it was the same type of instrument. And so what I had
done is on the paper one since the paper one was very easy to skip questions, I had made
it so the web one they could also skip questions

R: I got ya.

C: To try to make it very similar and the idea was looking at what factors affect
faculty's use of technology, instructional technology, I mean, Internet-based instructional
technology most. What factors are actually make a significant difference and what factors
are just variables that are just there but they actually don't make any significant difference
to the model.

R:

Does your survey instrument define what is meant by Internet-based

instructional technology?
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C: I think it does. It says Internet-based instructional technologies include e-mail,
websites, and online chatting.

They do not include classroom technology such as

PowerPoint presentations and document cameras. So I wanted to be clear about that
because being able to sit there and have a PowerPoint show on the screen,

R: Yea, that's not Internet.

C: That's not Internet-based and I wanted to be focus on that. But this was sent to
all faculty so it didn't matter whether they were teaching any online or hybrid or if they
didn't use any technology, which is why I wanted to have the paper-based option because,
you know, they may not want to check their e-mail, or they may not want to respond to it.
So I was hoping, you know, maybe they'll look at all the money that goes into these paper
ones and actually respond. And the response rate was about the same, you know, web
and paper.

R: Interesting.

C: So, so anyway so that's the survey instrument so it's pretty straightforward.
The dependent variable is this technology use in courses and you see that at the bottom
and then it goes on to the next one and it just is asking questions about

R: Yes, no dependent variable?

C: What now?
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R: Just yes, no variable?

C: They got one point for a yes. It was a scale.

R: I got you.

C: They got one point for yes and this one on the web or by e-mail was just one
point yes or no kind of thing. They're either using Internet or they're not.

R: Gotcha.

C: And so some of the variables, you know, could have a range in other words,
you could just sit there and all you're using is e-mail or you could have it where you're
doing discussion boards online, you're doing groups, and you're having students do
assignments.

R: Right, right. So these are examples of online technology, that would be the
more extensively one makes use of that, the more yesses one would have.

C: Exactly. And then below that is the instructional resources and I was looking
at because some of the some resources provided by the departments or the college and
some are provided at an institution level so, so you may have, the department/college
pays for the computers but the university itself is paying for the Internet.

R: Okay.
246

C: So those kinds of things. I wanted to see if there is a difference there. There
wasn't. It was pretty consistent and then that's the, and then the institutional resources is
also the same thing - the computer equipment, Internet, speed, and course management
systems. And then they were asked their teaching style, goals and motivation. And the
teaching style is not a range is just a categorical, you know, ABCD or E. There's no
relationship between them, but what I wanted to look at is the notion that the more
technology, if more technology is used, then the instructor is more likely to be a X.

R: Gotcha.

C: And which, in this case, these results were that the instructor is more likely be
a facilitator type and then the goals and then the teaching motivations so and then the last
one so all of that is the quantitative data. And then on the back was the open-ended
qualitative questions.

R: Okay.

C: So I just asked them how do you think it would affect your teaching style or
what are some of the benefits and some of the drawbacks. And so, there's a summary, the
little summary of that is what I sent you earlier?

R: How did you choose your 10,000?
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C: It was a random sample drawn, I literally got all of the faculty names and emails addresses from their websites, the universities' websites.

R: And so, a finite number of universities?

C: There were five. I'm sorry.

R: Just five universities.

C: Five of the largest public research institutions .

R: I got you.

C: And I wanted to make sure that they all had similar missions with similar
demographics, in other words, probably large class sizes for undergrads and smaller class
sizes and the institutional or, you know, the desire for research and those kind of things
and how that might be.

R: So, then there is certainly more than 10,000 faculty at those five universities.

C: And then, I drew a random sample.

R: I'm with you. Tenure-track faculty members?

248

C: It was anybody so it was full-time, part-time, I wanted to make sure I just got
everybody.

R: So, if they're in the instructional budget, they get an e-mail. Fair enough.

C: Everybody, if you're listed, you got it and that also cut down on some of them,
some of the numbers because they were bouncebacks or they were no longer there, or
errors or that kind of thing.

R: Okay.

C: So the summary is, what I would like to do today is essentially kind of, you
know, go through and look at, now you're familiar with the survey instrument, you've
seen it, and discuss whether you agree or disagree with the findings that were by SPSS
defined to be statistically significant.

R: Me personally agree or disagree?

C: Yea, yea.

R: In other words, whether it shares my personal views or whether I believe that
you've done a valid analysis?

C: No, from your experience.
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R: I see.

C: This is more of the, from your experience, do these look

R: Does this make sense?

C: Does this make sense, exactly.

R: Of course recognize you've got a sample of, of more than 1000 here you have
a sample of one here.

C: Well, I'm doing eight interviews.

R: Okay, all right.

C: So, it's more of the, did the results make sense? But I wanted to make sure if
these results came back that, you know, only tenured faculty in the College of Business,
you know, really use technology or what the different factors were so it's across the
board.

R: While I'm a bit of an empiricist, so, in some sense, the results are what they
are. You know, I might personally disagree with some of the conclusions.
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C: And that's fine. That's the idea is I'm going to go back through and just write
down essentially just collect the data and say these were agreed to for this reason and
these were not personally from their personal experience not the same.

R: Fair enough.

C: So the professional uses and personal uses, that is if you use the Internet to,
you know, conduct research, prepare presentations. Personal is if you use it for shopping,
looking online, you know, e-mail, those kinds of things.

R: So I don't think there is anyone with a pulse that doesn't use e-mail.

C: The younger, the young students, the little kids they're on Facebook. So yes,
that's the professional and personal uses, so those two to me made sense.

R: Yea.

C: The more you use it, the more likely you are to use technology in your
courses.

R: Oh, the more you use it professionally and personally, the more likely you're
to use it in the classroom.

C: Right.
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R: That make sense to me.

C: You know, if that finding had not come out right that would had been an
interesting look further but the next part was the second most significant, second biggest
impact contributor to the model, and the model found 20% of the variance, was
instructional resources.

R: Interesting.

C: And that's the area I work in. I mean, I didn't purposely set it that way but I
wanted to see what, if that made a difference. If having training workshops, and, you
know, having online assistance or online financial support or any of those instructional
resources helped, and those were the second biggest contributor. So

R:

Interesting. Well like, for example, the [university E] offers Blackboard

software pretty much on demand, but it's there. I didn't need to ask for it, it's there. So
would that be an example of what you call instructional resources available to me?

C: Yes definitely.

R: So, it is my propensity to use Blackboard dependent on the university's
promoting Blackboard courses. So in that sense, it seems a no-brainer and in the broader
sense, do I need someone to hold my hand and tell me how to send an e-mail, probably
not. But certainly yea, I think the most prominent example for the [university E] at least,
where I work, is the proactive approach we have in making Blackboard available in all
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classes. And that's very helpful and certainly I would not have the initiative to try to come
up with some free-market product on my own to do the same thing without having that
site license.

C: Yea, that's, I think, very handy and it's just there and students know to go to it.
So there's a kind of a, I think students in many ways, although they might like different
functionality and the same with faculty members, but there's nice to have a consistency

R: Sure.

C: So one class is consistent with the others. The next one was teaching style and
I mention that when I refer to the teaching styles themselves - the expert was the second
most common teaching style in terms of the respondents facilitator was the most frequent
and expert was second and through the literature reviews, it's, you know, historically, the
expert model. The expert goes up there stands in front of the students, lectures for an
hour, hour and a half. The students take notes, maybe a little discussion not a whole lot.
Everyone leaves and that's the expert model. And then, the facilitator model is one where
there is a lot more group work, a lot more students helping to, you know, contribute to the
course so it's more of a standing back and letting the students contribute instead of just,
you know, lecturing to them, lots of activities and those kinds of things. So have you
noticed your teaching style changing or have, what teaching style do you

R: I wouldn't. I wouldn't see that I've noticed some changing but I definitely, well
I take that back, within my discipline of accounting we've differently since the late 80s,
I've been doing this for 20 years have heard until it becomes a broken record, the theme
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of moving towards a more facilitative structure and I am developing analytic and
communication skills in students. I bought into that a long time ago so this is nothing
new or unusual or radical. Pretty typical, matter-of-fact, I would think clearly this is
going to depend on class size as well, put me in front of 300 students and I'm probably
going to lecture so it is a function of class size and I would imagine, you know, that it's
not necessarily some times so much teaching philosophies and as it is the pragmatics and
the resources one has in terms of being able to be, to being put in front of 350
undergraduate freshmen and sophomores in a mass lecture course versus 30, 40, 50
students and you can get a little bit more discussion going, a little bit more out of class
activities and not have it eat your lunch, grading-wise. So yea, it, you know, it would
definitely, it doesn't surprise me if you're going to tell me, and I think you already have,
that those who prefer the more interactive facilitative structure would tend to be more
innovative in making use of tools other than other than a marker for a whiteboard and
chalk for chalkboard. That's not terribly surprising.

C: Yes, yea.

R: That's perfectly consistent with what I would expect.

C: That's great. That's just what we were looking for. Okay, so then, the next
one is, and you mentioned class-size, so that was the next variable.

You know,

obviously, the larger and what, I think the, what the the respondents were thinking of in
terms of the larger the class size being the most use of technology is a little opposite of
what you were saying but I think you were talking more of the teaching style being based
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on class size may be different. In other words, the larger the class, the more expert model
that's used.

R: That's why there are so many different senses of technology, I mean, can you
efficiently send an announcement to 250 e-mail, students by e-mail, or post an
announcement in Blackboard? Of course you can. Can you offload certain elements of
the course on a self-contained Internet platform for 300 students, just do this on your own
time? Probably so. Okay, can you do it what I do which is have an active use of the
discussion board area of Blackboard that involves interactive student and professor
communication and make that manageable with 300 students? Probably not, okay.

C: It makes it very difficult.

R: So, it depends upon the technology, for me. I'll give you an example. I have,
I'm going to have some, I'm going to have a group project toward the end of the semester
and I will set up a little group, group discussion forum and use the groups area in
Blackboard and that's just for four people plus me as a de facto fifth participant in the
planning phases of that project and that works pretty well, but make it too many and too
much, it becomes unmanageable. So, it doesn't surprise me dependent upon what people
are thinking.

C: Right, and I think a lot of it is the distribution of materials, posting of grades,
announcements.
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R: That's very efficient. And I wouldn't necessarily say posting grades to a secure
website area to be a particularly thrilling use of a technology-enhanced, Internet
technology. Yea, okay, so it's efficient and it gets the point across. I would think one of
the challenges you would have in a study like this is sort of separating the mass e-mail to
500, student use of technology from the more innovative, more pedagogically oriented.
Well, for me anyway personally, discussion board type things are more of a free response
discussion area place for students to communicate concerns, even interact on the cases
that I assigned and things of that nature. That's great up to a critical mass but that's where
it gets out of hand.

C:

It is difficult. Have you seen where, do you have like, you mentioned the

group discussion board, do you also have just a classwide one?

R: Yes, I do. I have two class discussion boards - individual private discussion
boards for the individual groups, if you're not in that group, you can't access it, and I do
have a couple a classroom ones - one for course-related matters and one for career-related
matters. And that's actually a lot of fun and the students actually even though it gets less
activity because there's less of the, what does this mean on the case-type questions. And
the career one is actually the one that I think at the end of the day is more useful for the
students because it really gets a few to get out of their shell and say, “does everybody
have the same embarrassing question I have about exploring career options” and the
things that nobody dares to ask and a provide that forum and I tell them that I do it for
them as a service. I tell them, I do welcome their participation. I appreciate their
participation, but it's there for them. I just want to provide a way for them to show those
kinds of concerns and questions. It seems to work very well. I enjoy having that there.
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C: Do you have anything where, in other words, do you still meet the traditional
three hours a week class time?

R: Absolutely, absolutely.

C: Or do you adjust that for other times?

R: No, no, no. The Blackboard is, is something that we have. We meet every
class period. Absolutely, I don't personally and this is, understand you know, different
people are gonna have different views, but I've certainly talked to professors who view
the online instructional capacity as being a substitute for class itself and frankly and
maybe somewhat bluntly, I view that as an excuse of a lazy professor not to hold class.
I'm there when our class is and we're gonna have, there is no substitute for face time in
my opinion. Once we become purely technology then we might as well just quit being
[name removed] and put up a sign for deVry Institute because this is, we have no
competitive edge over them in offering that product. The product we can offer is

C: Our faculty members

R:

It's faculty members and intellectual stimulation and discussion in the

classroom and good old-fashioned questions, answers, insights, comments, complaints,
bad jokes, what have you. So, no, no, and adamantly no. I will not substitute class time
for these technologies. It becomes a supplement to embellish and enrich the classroom
experience and, you know, I tell them on the first day of class some of the stuff is
257

perpetual office hours. I mean, if you don't want to camp out in the hall waiting in line to
see me, post your concern on discussion board. Either I'll answer it or maybe, with luck,
another fellow student will answer it. It will be a more enriching experience for you. So
no, it's not a, I don't actually I'm not a big fan of online instruction. I do think

C: In and of itself just as a supplement, not the main

R: It becomes, let me explain what I meant by online instruction, fully online
courses, you know, where you pay your tuition to some, one I just saw the other day was
Argosy University or something. There were a few that Nova Southeastern, whatever it
might be, where you can just basically take an online course and there are some quite
legitimate, you know, state schools that are doing that. Maybe [name removed] is doing
that for all I know.
…
R: I don't believe in that. I don't believe in it. I think it's, I think it's a strategic
mistake for the [name removed] or any school like it to pursue that kind of angle because
that's our comparative advantage. Once we're just an online delivery tool so you can be in
[rural America] and take the course, doesn't cut it for me. I think you need the experience
of being there. So I'm not so embraced to technology that I think it can substitute for
classes and yea, so again it depends a little bit on what we're talking about using it for.
The online technology to the point of, “here's your course on a CD-ROM or on a website,
you know, go to, go do it, take online exam and I'll tell you what grade you got.” I pretty
strongly resist that. I don't believe in it. The notion of here's of technology that's going to
embellish and enrich our face time in class, that I think is cool.
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C: Right, I think that's really useful. Do you go through and, you mentioned some
of the the class discussion boards, do you comment on them as well?

R: Absolutely.

C: Or do you also discuss some of the discussions in class if the students ask a
question?

R: Absolutely, absolutely. You get a good insight, you get a good contribution,
sure I'll bring that up in class. Absolutely.

C: Do you think that the use of that has lowered the number of e-mails you get
where the students ask the same question over and over?

R: Absolutely, absolutely. As a matter of fact, I forbid it. I have a class policy, do
not e-mail me with questions that are of general interest to the class. Use the discussion
board instead and if a student sends me an e-mail, “could I clarify this or would I explain
that,” I say, “that's a great question. Why don't you post it to the discussion board.” The
only e-mails that I will answer from students are personal matters.

C: Right.

R: Matters that would invade privacy if posted to a discussion board, personal
emergencies, appointments.
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C: Well, they want to set up a time with you.

R: You know, concerns about their exam performance, things of that nature.
Obviously, I don't want people airing their dirty laundry in the public domain. But,
matters of general interest to the class, oh absolutely, I mean that's, I refuse actually. I've
taken it one step further that what you're saying that, not only does it lower the number of
e-mails, it eliminates those e-mails because I don't answer them.

C: Well, now you can be much more focused. When they come in, you realize
that this is probably more of a personal yes discussion and it's not just a general question
that needs to be addressed.

R: Absolutely, e-mail can get out of hand. I mean, for me, I see a very big
difference between the discussion board-type technology and e-mail. Students can get
very lazy with e-mail. … “Oh, I've got a concern here, I'll send an e-mail.” There is some
benefit to what we're doing right now which is the face-to-face discussion. I still invite
students to come to office hours if they want to talk to me and there's also a benefit to a
technological forum where we can kind of share in an open technological community,
some issues of joint interest. Individual e-mails, I think, have gotten out of control,
though. It's gotten to the point where people just get lazy and instead of thinking things
through, they send an e-mail and that is something I actually resist.

C: Have you seen for the e-mails that the students send before you get them
directed on the right path?
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R: Before I lay down the law?

C: Did, that their expectation of an immediate answer or is it just?

R: Well, they're pretty smart and they're actually more mature than we give them
credit for. They learn fast. You know, they might have the wrong view, but when it's
clear that that's not going to work, they figure out what does work. They're pretty good
about it. I don't get a lot of blowback. I really don't get any blowback from this e-mail
policy. The students are very cool with it especially when they realize that they get good
answers from discussion board.

C: And that other students can

R: Not only that, they get a couple of brownie points for [inaudible] participating
effectively in the discussion board. I do have some soft points for participation. Part of
the participation that I reward in addition to the in-class participation is Blackboard
participation. Absolutely.

C: That's, and that makes a difference especially if a student is borderline and
they've been participating and working hard and contributing, then that helps on those
participation points versus someone who never says anything either face-to-face or
online. It's kinda hard to get that sense of community going, nobody talks.

R: It's hard but, yea exactly, but, you know, once you get a critical mass going.
I've got, as a matter of fact, I was on the Blackboard when you came in, there are 102
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students in my two sections right now and I am currently at, let's take a look. Discussion
board, it's the first week of March so not quite halfway through. I've got 263 posts on
course-related matters, 50 posts in career related matters. And that's, you know, some of
those are mine but not very many.

C: That's wonderful. On the career post, do you allow them to post anonymously
or everybody has to

R: No, no, no anonymous posts. I want professional communication. If you
allow anonymous posts, you get a few smart ass, excuse my French, sarcastic,
counterproductive posts.

C: The airing the dirty laundry kind of thing.

R: Well yea or, you know, so-and-so is hot or something like that. I don't want
immature, sophomoric communication. I want professional. It's not that I'm so serious, I
don't mind a good joke any more than anyone else but if someone's not willing to put his
or her name next to the post, there's probably a reason.

C: That makes sense. So one of the things, you talked about some of the benefits
of, we talked about if there is any changes to your teaching style and that's really not as
much related to the technology as it is more to the class-size, or the topic, or of the forum.

R: I would agree with that. Yea, you put me in front of 300 students, I'm going to
certainly have a less interactive class.

By the way, part of the interaction is not
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technology-based. It's, okay so we get a case here, what do you think about this issue,
you know, that's not technology that's discussion.

C: And that's really useful and, you know, I think it's the class size being larger
being one of the more significant variables as I think it has to do with probably the
efficient uses of technology, not necessarily some of the more effective ones for the
communications. I think at that point, they're focusing on

R: Right, right. I don't know for sure, of course, but that is what I'd conjecture. It
does seem odd to me, you know, that there is a positive correlation there unless I think,
yea, people with large students need large, efficient ways to mass communicate. Sure.

C: That was my understanding. I need to go look a little bit more fine-tuned to
see what they were focusing on but I'm guessing that one.

R:

You might want to actually see how that correlates not just with your

aggregate measure but with individual subsets, you know, if you could take your,
whatever there are, 16 or so components of online technology and divide those into some
defensible categorization of the more, oh, what's the best adjective here, substantive
discussion oriented uses versus mass communication. It might be, you might find some
interesting insights there.

C: Yep, that's uh, as we were talking about it, I was like, what I was, one of the
things that I, might next area of looking at this data is essentially also looking at like a
demographic group. Let's say 45 to 55-year-old men in the College of Business or
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something and just seeing those answers overall because with 1000 answers I think
there's going to be some interesting results.

R: There always are.

C: There are a lot of responses so we can kind of cut this data and look at it from
a variety of standpoints. And what do you think some of the drawbacks of integrating
technology are? The responses that we got, the most frequent ones were to focus on the
technology and not on the content, a steep learning curve for the instructor, worried about
it being too time-consuming and then the student expectations of immediate results for
communication or grades.

R: So if you have the tool, people expect you to use it and they want instant
feedback.

C: Exactly.

R: You know, ideally technology saves time instead of waste time so I do
empathize with that first bullet there and again, you know, I want to scream out, “it
depends.” That's why it's such a big bag to talk about, you know, uses of technology. If
you talk about again, a sort of deVry Institute type online class in a box, yea, I absolutely
agree. You know, I would say focus on technology, not education. Education to me is
more than factual simulation that you get through an online source. So, you know, yea,
in the sense, do I ever use technology for technology's sake? Heck, no. I use technology
for education sake and that's always I think an important distinction to make. You don't
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do it because it's cool. You do it because it helps. So I can see that a little bit. Again it
depends upon what were talking about. Now do I think that for me, if you asked me
what's my number one most effective and most appreciated use of online technology, it
would be these discussion forums.

C: And you've received positive feedback from the students?

R: Positive feedback. I check it every day. Students help each other. It seems to
be a win-win and that is, you know, I don't even think of it as technology. I just think of it
as, as a way to provide literally what it says there - a discussion board and that's neat. So,
yea, you know, to the extent that it facilitates the classroom experience, wonderful. A
steep learning curve? Nah, not, again, depending on what we're talking about. Make me
design an online course, yea, there's probably a steep, steep learning curve. Can I self
educate myself on how to use Blackboard if I'm willing to punch that little button that
says help up there? Yea, yes. This isn't nuclear physics. It doesn't take that much time or
energy to figure it out. Again, depending upon what we're talking about here.

C: Well, it was interesting because the age and this is one that typically gets
people is that 26 to 35s was the least used. That's surprising at first blush and I've only
got one conjecture as to why you might be getting that. Most new assistant professors are
concerned with one thing and one thing only which
R: is publishing in the top journals to get tenure and survive and they are
minimizing and satisficing their teaching to some extent. You know, I'm not trying to line
up all assistant professors and say no one has a passion for teaching. That's terribly
unfair. Probably, not necessarily, but probably what you are seeing there is, “my
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goodness, I don't have a lot of time to invest in new things. I just want to publish my
articles.” You know, the irony, though, for me I honestly believe again, sorry to keep
dwelling on the discussion board, but I think it saves me time in the long run. I think it
saves me from having a line of students outside the hall waiting to ask me the same
question. It saves me 100 e-mails a day from students bantering me with the same
question. It saves me complaints about well, “you never clarified this.” I think in the end,
you know, it's a front-in investment that's a long run payoff.

But, that's the only

conjecture I can give you for that, for that youth variable which is that, you know, you
just have a different master you're serving at the late 20s early 30s age of faculty which
is, it certainly can't be less familiarity with technology.
…
R: So I think, that's a dead in the water. It has to be some sense of incentives.

C: Yea, I think they're comfortable from what I, you know, my experience is that
they're comfortable with technology, but why aren't they using it more? A couple of other
conjectures, guesses that I've received are that we talked about the research and the
publishing being, you know, their primary focus number one. Number two could be that
they're just getting started; they're just getting their computer set up; they're just getting
their office set up; they don't know where to go for instructional resources; they don't
know who to ask; they don't know what workshops are available. It's all of this that, you
know, after you've been here a few years, you kinda got it down, but when you first start,
it's, there's a lot to kind of figure out where do I go to get resources.

R: Yea, fair enough.
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C: And then the last one that was brought up was possibly the use of technology
as being seen as risky in a sense that if the technology is not reliable, then it makes its
instructor look bad.

R: Like a fool, yea.

C: They're going for the tenure.

R: You have to remember what we're talking about. Blackboard goes off-line for
a day. Is it a disaster for me? Probably not.

C: It can be for some instructors. Well, it is for [many] students …

R: You know, that's an interesting conjecture and actually one that is becoming
more salient to me this semester. I've noticed that you get this flurry of activity the night
before a due date or the night before an exam and a part of that you just want to pass off
to the immaturity of 20-year-olds who wait 'til the last-minute, but I wonder if part of it is
also technology, technology-induced in the sense that you should wait to the last minute
because that's where the action is and the action is an incentive to procrastinate.

C: Because you want to see the most recent information.

R: Interesting and at the same time a disturbing thought because I certainly
wouldn't want to facilitate that. I will tell you this on the the day before an exam or the
day before a major case is due, I will post about five o'clock in the afternoon my sign-off
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post. You know, okay, I've given my input on everything I've seen to this point, the rest
of the evening you're on your own and you can feel free to post here but don't look for
answers from me. And I say that not in a mean-spirited way of course but in a way almost
to discourage and also I'm concerned about fairness of the diligent student who does try
to do something a week in advance and then feels jeopardized, or cheated when if you
will, hints come in three hours before something's due and so that's what I've sort of dealt
with that this semester. But it is actually a potential drawback and one that I'm still
wrestling with because I do enjoy the technology but as with anything, it comes with
some byproducts, second-order effects, if you will.

C:

Exactly and it sounds like you set the standards, the expectations. This is

what I'm going to do. I'm not doing this. Don't expect it if you go online go right ahead,
but I stop here. Everybody has the same and it gets them away from the last minute, “oh,
I've got to check to see if anything has been posted there.” It's hard to know if something
new has been posted.

R: Actually, this is the first semester I've tried that and last time, you know, I
used to try to be on and I'm gonna be really everybody's friend. It's 11:00 at night. I'm
going to see what I can do, and so forth. And, I actually did get a couple of student
teaching evaluations that said, “you know, you posted a pretty big hint on the exam at
midnight and I didn't find out about it until after the exam.” And I thought, that student's
right. That's student has a good point. Here I am trying to be a nice guy and I'm actually
jeopardizing those who plan in advance. That's why I tried this semester, I'll go up to
about 5 pm, which quite frankly is probably before some students start studying and sign
off. I haven’t gotten any blowback from that. Nobody has said, “oh man.” You do see,
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you do still see a flurry of posts, but, it's funny, you know, I mean, then you see the more
desperation-oriented posts, “can anyone out there answer this question?”

C: “Is anybody there?”

R: You know, so I don't disallow them from posting, but I don't, I want to make it
clear that you have to assume some responsibility over your life and that's something you
learn with experience. It's about the, I don't know, 10th time, maybe 10th year, you know,
that I've used Blackboard and a little bit more effective this year. So we'll see.

C: You get more experience. I really think that's a great idea in terms of, you
know, setting the expectations of this is what, you know, this is what e-mail's for and not
for. This is what this is for and this is what it's not for.

R: Yea.

C: Do you have any experiences, or do you in terms of websites? Do you have
them as part of their assignments go to websites to get information?

R: Yea, I have a group project that's a web-based investigation. So, I'm an
accounting professor. I teach auditing in fact. And if you've read the press, you realize
that there's been a few bloody noses in business and scandals, you know, so I have a
project I call, pick-a-scandal.

C: That's great.
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R: I set students of four free and I want them picking different scandals. It's firstcome, first-serve and actually use a discussion board even to indicate who has dibs over
what scandal and then they, you know, they can do most of the stuff on the web and they
obtain the information on the Web and they come with a creative way to present it, and
they present it in front of the class. It works out pretty well. In class itself, I will, you
know, for example, let's take a look at General Motors. Tap, tap, tap and we'll get into the
website.

C: And pull up their specific information. I think, it sounds like that's also a way
to show students where to find the information if they, you know

R: Although I don't do as good a job with that as I should. I'm really, I assume,
maybe wrongly that the students know how to search for information and so I really don't
train them on that because we really don't have much time.

C: That was going to be my next question. What has your experience been on
students?

R: I think they do a good job so at least in a group they're going to find somebody
that's pretty good at this stuff.

C: That's a good point.
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R: Although frankly, I suspect that search for 95% of the population means
Google.

C: Exactly.

R: And guess what, it works pretty well.

C: And then the business school has specific access to additional resources too so
having those available without having to do. Are there any websites or any kind of
restrictions, in other words, I know some instructors don't like any citations from
Wikipedia or I'm just using that as an example. Is there any area that you don't want the
students looking?

R: No, well I don't want to set yes no rules, you know, but I do want students to
think about reliability of evidence, and so, you know, when I collect PowerPoints and the
sources for these things, I want them to document their sources. I think, you know, it’s a
matter of pride. If the source is, “I looked on Wikipedia,” they realize that that's not going
to make a huge impression and therefore they're going to probably check themselves on
that. I don’t need to police it too much. I don’t need to micromanage them.

C: Do you have them do, like, individual or you mentioned group projects?

R: Yea, that’s group. I have one group project. The individual stuff, now that’s,
they don’t really need to go to the Web that much.

It’s, the individual stuff is more

judgment oriented so the problem with accounting and probably with auditing is it can
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be, “what’s the correct answer?” There is a lot of stuff where you really don’t know what
the correct answer is, you take different positions and defend them.

C: That’s the “it depends.”

R: It depends.

Some it depends, judgment oriented exercises that I use to

stimulate discussion in class and that’s individual. The only reason I do the pick-ascandal in groups is because is just the logistics so I do want that to be presented and
discussed in class and you cannot have 50 individual presentations and discussions in
class and get it done in any reasonable timeframe.

C: My experience has been, you know, from the student perspective has been that
the group projects while they are, a lot of times end up being more time-consuming, try to
coordinate with everybody, but the different perspectives really make it much better, but
it can be more stressful in the sense that you’re trying to do all this as a group.

R: It can be. It can be. So, you know, you learn how to assign groups.

C: Exactly.

R: And that sort of thing and you learn not to let students pick their friends as
groups because that is dysfunctional. So, you know, I've been teaching for 20 years.
You live and learn. You make some mistakes and you improve. Philosophy, in general,
is everything in moderation. I think a little group work is great. I think a lot a group work
becomes a problem.
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C: It definitely can, especially if they stay in the same group. They kind of have to
move around.

R: Yep. You do. You always have the free-loader risk.

You always have the

free-loader risk. There's no doubt and there’s no way to get around it, and you know,
let’s face facts also, groups in real life are not necessarily groups of peers. They’re
hierarchical groups called bosses and workers and it is difficult to set up that kind of
realistic group in the classroom because what makes you the boss but without having a
leader, without having a boss, groups can become dysfunctional.

C: That’s what I was wondering. Have you ever had to go and assign roles to the
students?

R:

No, no, I've always resisted that, you know, because, again, it's just so

awkward. You pick the smart one to be leader and I don’t want to demean people. And I
find they’re actually pretty good students and most of the times it works pretty well. You
get a couple of dysfunctional groups but not enough to make me disillusioned with the
exercise.

C: Have you, it sounds like yours is not the first business class they would take
so they’ve probably already taken other classes like this?

R: Oh no, no. I’ve got an upper division undergraduate class. I generally teach
juniors and so they would have taken at least three accounting classes.
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C: And they’ve kind of got the idea of how to work in groups.

R: One would hope. One would hope. Some more effectively than others.

C: How to communicate professionally.

R: Yea, we all hope.

C: Well I think that's all I have. Do you have any extra comments from your
experiences?

R: No, no, no, not at all. I wish you well.

C: It was exactly what I'm looking for. Thank you so much.

R: The pleasure’s mine.
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