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ABSTRACT

Teacher Educators’ Computer Technology Integration at

Utah State University

by

Jiayi Wan, Doctor of Philosophy
Utah State University, 2009
Major Professor: Dr. J. Nicholls Eastmond, Jr.
Department: Instructional Technology and Learning Sciences

The purpose of this research is to develop a deep understanding of Utah State
University teacher educators’ perceptions and lived experience with cartgaiteology
integration. Ten methods course instructors in secondary education padicifizdéa
were collected using the phenomenological research method: (1) conducting one-on-one
in-depth interviews, (2) classroom observations ofdle participants, and (3)
examining artifacts, such as syllabi and presentation evaluation forchbyiiee
participants.

The findings of this research show that the subjects regard computer teghnolog
as a powerful instructional tool. They also realize it is important to prepeserpice
teachers with computer technology for their future careers. The studyemtdgz
positive and negative aspects of using computer technology in teaching and personal

experiences, and how these influence the participants’ computer technologgtioteg



The results indicate four types of computer technology integration amoreatiet
educators: (1) Advanced Users, (2) Technical Users, (3) Reluctant Usk(d) a
Resisters, as well as some advantages and disadvantages of using cootpwkegtein
educational settings.

Based on the findings of the research, some strategies are suggesfaove im
the teacher educators’ computer technology integration at Utah Statrdityi These
suggestions include aspects such as amending training procedures and building a
supportive environment in the teacher educators’ professional development. Future
research perspectives are also proposed at the end of the dissertation.

(197 pages)
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LIST OF DEFINITIONS

The following are definitions of terms referred to in this study:

ADDIE Model: An instructional design model that includes five phases: analysis, design,
development, implementation, and evaluation, starting with the very basic elements of
instructional design. It provides a dynamic and flexible guideline for inginadt

designers to plan and create training lessons and programs (Wikipedia, n.d.).

Bracketing: A philosophy without presuppositions. It is the researcher’s attempt to
suspend preconceived notions or assumptions of what other people experience until their
experiences are founded on a more certain basis (Creswell, 1998).

Computer technology integratior€Combining computer technology and content
materials in instructional strategies to achieve instructional goals.

FACT (The Faculty Assistance Center for Teachirgbranch of the Utah State
University (USU) office of Information Technology. The FACT is comettto
supporting the faculty at Utah State University in terms of technologyrigaamd
production assistance.

Force Field Analysis:A framework presenting forces that either drive movement toward
a goal or block movement toward a goal.

IA (Instructional Architect): A free online computer program designed by a group of
researchers in the Department of Instructional Technology at USU. Thismrmgra
related to the National Science Digital Library (NSDL) and allowssugecreate
educational web pages by using the resources from the NSDL.

InsT 3500: A computer literacy course oriented to the preservice teachers at the
Secondary Education Program at USU. The goal for this course is to provide peeservi
teachers with a working knowledge of instructional technology and the appicxti
technology to the teaching/learning process.

PhenomenonAn observable fact or event.

Phenomenology/phenomenological reseaie study of the “lifeworld” as we
immediately experience it. “[I]t attempts to gain insightful des@n#iof the way we
experience the world pre-reflectively, without ... abstracting it.” (Van &tari 990, p. 9)

Preservice teachersStudents at Utah State University who are trained to become middle
school (Grades 6-8) or high school (Grades 9-12) teachers.
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Teachers:Inservice schoolteachers who work in either elementary, middle, or high
schools.

Teacher educatorsFaculty members who teach methods courses for secondary
education preservice teachers at USU.

Technology: All the instructional tools and designs that help improve teaching and
learning process.

YETC (The Adele & Dale Young Education Technology Cenfergsource center for
the College of Education and Human Services at USU. It includes an opes acces
computer lab as well as a K-12 curriculum materials library. It also posel®ices
such as networking, computer repair and troubleshooting, and web services to the
college.



CHAPTER |

INTRODUCTION

General Background for the Study

Since the decade of the 1950s, computer technology has had an increasing
influence on education. For current teacher training programs, it is impariauepiare
tomorrow’s teachers for computer technology integration. In order to achie\goti|
teacher training programs must, as much as possible, model appropriate use of
technology in teaching, since teachers teach as they were taught (AlEdmér,

2002). To build this kind of modeling behavior, it was first necessary to develop a deep
understanding of university teacher educators’ perceptions and current prafctices
computer technology integration. This dissertation focuses on this issue witadherte

educators at Utah State University (USU).

USU’s Secondary Education Program

Utah Agricultural College (later Utah State University) was estabd in 1888,
and the College of Education was established in 1927. The Department of Secondary
Education emerged as a separate department in the 1960s and was well established by
1968. The department has provided professional education courses for some 27 teaching
majors and minors from many departments on campus. Now, USU’s secondary
education program is a branch of the School of Teacher Education and Leadership
(TEAL), a department in the College of Education at USU. Although the progsam ha
faculty members who teach classes such as Motivation and Classroom Mamageme

Cognition and Evaluation of Student Learning, and Education of Exceptional Children,



2
many other faculty members reside in other academic departments, teachemg aodt
methods courses. For example, the teacher of the foreign language methselsscaur
faculty member in the Department of Languages and Philosophy in the College of
Humanities, Arts, and Social Sciences — not the College of Education.

Since about 1968 four academic areas of emphasis have had specialists in the
Secondary Education Department: English, mathematics, science, and sdaasl sin
the mid 70s or 80s, the department started requiring the students to take technology
classes. Now, all the preservice teachers in the secondary educatiomprograquired
to take InsT 3500, a computer literacy class offered by the Department ottiostal
Technology and Learning Science (ITLS). The Secondary Education progeralgs
has a class called Reading, Writing, and Technology, which includes congtuter |
experience for writing. This class is especially useful for teaahiko will teach English
in public schools. In addition, the department also requires the preservicesdgacher
work on portfolios with computer technology elements (Knight, personal communication,

April 9, 2009).

The PT3 Grant: A Historical Perspective
In 1999, USU’s Department of Instructional Technology — now known as the
Department of Instructional Technology and Learning Sciences (ITLSeives a
three-year grant from the federal government. The grant was almosioa whdllars and
was titledPreparing Tomorrow’s Teachers to Use Technol@®j3). According to the
grant project director, Dr. Steve Soulier (personal communication, May 30, 2008), who is

now an Emeritus faculty member of the university, the USU PT3 grant was used to



achieve three goals:
1. Expand the College of Education’s curriculum library — a collection of textbooks
used in K-12 education — into the YETC, a large multimedia facility.
2. Develop a system for allowing preservice teachers to do portfolios totally
electronically.
3. Train faculty members to use technology more effectively and provide titbm w
computers.
Besides these goals, the grant was also used to support subject mattkstspecia
who were related to the secondary education program. The specialists couldapply f
mini grants out of the PT3 grant to enhance the use of computer technology in their
classrooms. Thus, the preservice teachers could see computer technology bleimg use
math, art, science, and many other content areas.
The results of the grant project were as follows:
The YETC turned out to be the most effective part of the whole project. The
YETC has become a place where the preservice teachers can go and mitcttice
latest computer technology. In addition, Dr. Soulier used the grant to hire sfudents
including graduate students from the ITLS Department and undergraduatgstuoi@a
other departments, to work at the YETC. These students provided technical support, such
as finding appropriate software for instructional design and troubleshooting @mput
problems, for the YETC users, mostly preservice teachers.
However, the electronic portfolio portion was largely a failure due to two major

problems. First, the faculty members were not ready to set up the new sysieimyvas



very different from traditional methods of creating and evaluating non electronic
portfolios. Second, the storage capacity was not advanced enough for hundreds of
students to store and continuously develop and upgrade their portfolios over time. Even
when | started this dissertation study in 2008, which was five years aftemtipbetion
of the grant project, the goal of making totally electronic portfolios was stillamd¢zed.
Nevertheless, the secondary education program provided technology-oriented
principles and specific requirements to guide the students’ work on their jsttfol
These guidelines included (1) use appropriate electronic media, suchraerthet;
webpages, email, databases, word processing, and video; and (2) use form#tamther
written, such as instructional videotapes, CDs, and PowerPoint presentations, sin at lea
one of the artifacts in the portfolio.
As for the faculty training portion, it was hard to evaluate the result ahthefe
the grant project since it was a long-term process for the faculty metokdearn and
apply computer technology in their teaching. However, the grant provided somg facult
members with laptop computers and purchased many projection systems. Thus,
according to Dr. Soulier, the grant planted the seeds for computer technologgtiotegr
in classrooms at USU. It also took away the excuses from some facultyensanho
complained that the lack of computers and projection systems prevented themifiggm us

computer technology in their teaching.

Statement of the Problem
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During the 2007 spring and summer semester, | conducted a pilot study to obtain
a preliminary understanding of the role of computer technology in the secondary
education program at USU. | interviewed 11 preservice teachers in a cohiprdey
course (InsT 3500) and eight teacher educators and student teaching supeihasors. T
interviews were related to computer technology training and integration for USU
preservice teachers and faculty members. The results of the studydetiedialowing

problems that need to be dealt with in my dissertation study:

Low Workshop Attendance

Although they all knew about the FACT center, many teacher educators involved
in my pilot study admitted that they seldom attend the workshops held by the FACT
center. My interview data revealed that two teacher educators had haasanple
experiences in the workshop training. One teacher educator told me that he once
attended a workshop where there were no computers for the learners. Another teacher
educator said that the workshop in the FACT center went too fast for her to follow. Thus,
she did not survive a single workshop training class. As the interviewer, | concluded that
the training environment and training instructions could be improved.

The teacher educators mentioned that it was hard to fit the workshops into their
busy schedules. As a result, many of them managed to learn computer skille at hom
from their children and even from their students at school. Some intervieweesgnarki
the education building pointed out that Nathan Smith, the Director of YETC, had given

them a lot of technological support.
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According to adult learning theory, adults have a psychological need to be self-
directing in learning knowledge that can be immediately applied to solvefesal-|
problems. Thus, it could often be more effective for the faculty members ndokgar
themselves than to attend workshops (Glickman, Gordon, & Ross-Gordon, 2001).
However, leaving the faculty members on their own could cause other problems. During
my interviews, | noticed that the teacher educators were involved in threeeniffevels
of computer technology integration. The most advanced levehighgechnology
integration level The teacher educators on this level were very active in using computer
technology in their teaching. They were also eager to learn new computer shdls. T
next level wasnedium computer technology integration levEhe teacher educators on
this level realized that computer technology would be a useful tool in their tgachin
Although they were trying to integrate the technology, they felt it was bdeain
computer skills. The third level wéswnv computer technology integration levélhe
teacher educators on this level had a negative attitude toward computer technology
integration and generally tried to avoid it.

The teacher educators at the advanced level may make extensive praghess
self-directing learning since they are deeply involved in computer technolegyation.
They would respond actively by asking for help or doing research on their own when
they encountered problems in their frequent use of the technology. The teacharsducat
on the second level could be lost in their self-directing learning since thay mig
encounter too many problems when they use the technology and may not know the

starting point for solving these problems. Thus, they may need more help from
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workshops or other training resources. As for the teacher educators on the third level,
without the stimulus for learning that a workshop provides, they may never getce cha
to know and practice any computer skills.

Lack of Communication among the
Teacher Educators

In general, according to my pilot study data, the teacher educatortJaditd 8ot
actively communicate with each other in terms of computer technology issubsugk
there were regular department meetings where discussions on théisstiea were
sometimes brought up, most communications were limited to things such as gefting he
from an expert to put a syllabus on the website, or asking the department head for a new
computer or projector. My pilot study interview data did not show that the faculty
members exchanged their teaching ideas on using computer technology. Again, tim
could be a significant constraint. Exchanging of teaching ideas could disppening
in very casual occasions, such as at lunchtime.

Another constraint could be teacher educator self-esteem, given the prevailing
culture of assumed faculty independence. When | conducted my pilot studyhaftelt
some teacher educators were embarrassed to admit that they did not kniawa cer
computer skill or were not experts on using computers. As one teacher educatdr said, “
guess every professor is kind of jealous of his own little turf, and nobody reakgssha
Faculty don’t want to embarrass themselves to say, ‘I don’t know how to do this.” It
seemed that the teacher educators had, in general, not paid much attention to technology

issues. Among the eight faculty member interviewees, only one knew about Nationa
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Educational Technology Standards (NETS). Although some content areas, such as
English and history, had their own technology standards, the application and enforcement
of these standards was not strict.
Misunderstandings on Computer
Technology Integration

It seemed to me that some teacher educators had misconceptions about computer
technology integration. When asked about this subject, they immediately responded by
referring to their use of PowerPoint. For them, computer technology integsatemed
to be the synonym for using PowerPoint in teaching. In situations like this, computer
technology integration was easily ignored for various reasons, including poorbpedui
classrooms and/or (it seemed to me) inappropriate teaching methods.
Preservice Teachers’ Lack of
Academic Experience

In her dissertation, Dr. Sheri Haderlie (2001) concluded that preservice t#acher
academic experience at USU seemed to have little influence on thefrasseputer
technology in their teaching, since they received limited formal computetrakiiing,
and at that time, USU’s computer technology was much more advanced than that of
many school districts. My 2007 interviews with some secondary education preservic
teachers at USU showed a similar pattern. This lack of tangibléseiifielccated that
there were potential problems in our secondary education preservice training.

My interview data from the preservice teachers seemed to support that they did

need more computer technology training. Most preservice teachers involved in the



interview admitted that the required computer literacy course (InsT 3500h&vasst
formal computer course they had taken since they graduated from high school. The
preservice teachers also pointed out that many teachers’ use of technolay in t
content areas was limited to PowerPoint presentations.

When asked what they usually did when working on their computers, a typical
answer would be, “I wish someone could tell me that. What do | do all these hours? |
check email, | read the news online, and mostly use the internet - and alSolgkaye
(a game).” Some preservice teacher interviewees took online courses. Howeeeof
them considered that taking online courses helped them develop computer skills. Thus, it
might be reasonable to conclude that although the preservice teachers spentimdot of
on computers, few saw that this activity contributed to technology integration ifor the
future careers.

Since most of the preservice teachers | interviewed were in the seaiafykeir
college education, it seemed to me that they might have missed good opportunities to
practice computer technology integration during their studies at USU. Tiheigte
that it would be better if the preservice teachers could be introduced to technology
integration in the early stages of their coursework. Also, my interview kiatees that
although some teacher educators required the preservice teachers to use teehnolog
their assignments, the introduction of the technology skills was most often igndhed i
course, leaving the preservice teachers to struggle on their own to learnessangc
skills. Thus, it could be helpful if the faculty members could demonstrate the cequire

skills and instruct the students directly in their teaching.
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As a result of this pilot study, one of the teacher educators and | planned to
collaborate in the Fall 2007 semester. According to our plan, | would go to her
classrooms and give lectures on how to use the iMovie application in order to help her
students do the course project; she, in turn, would come to my class, telling the geeservi
teachers how to use iMovie in a specific teaching subject. In this way, we thapehe
preservice teachers would gain a deeper understanding of technology integration.
Although this plan was not fully put into effect (I went to her classrooms, but she did not
come to mine), we hoped that the idea of collaboration would become prevalent among

the teacher educators at USU.

Purpose of the Study

The purpose of this study is to develop a deep understanding of USU teacher
educator perceptions and lived experience with computer technology integragieed B
on the development of this understanding, | will try to identify the barriers thadmire
teacher educators from integrating computer technology into their teadhinilgthen
try to find solutions to these identified barriers and thus improve the qualitylwsUS
secondary education teacher training program to better prepare tomdeaegtisrs for

computer technology integration.

Guiding Research Questions

The development of computer technology has made it a powerful tool in

education. Future schoolteachers are increasingly required to be compédtenisa of
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this technology in their teaching. It appears evident that teacher edwstaiold be
better prepared to address the technological needs of their students. In order to
accomplish this, it would be beneficial for the educational community to understand the
teacher educators’ understanding of technology integration. The guiding lhesearc
guestion in this study is: What are the perceptions that teacher educatots$ a@it&éh to
their professional development experiences with computer technology? Tlis stud

attempts to answer this question through the use of phenomenology.

Specific Questions
In my dissertation, | will answer the following research questions:
1. How do the USU teacher educators perceive and experience computer technology
integration in their own teaching?
2. What can be used (i.e., strategies or means) to improve the teacher educators’

computer technology integration at USU?

Significance of the Study

The significance of the study lies in the following two facts: (1) fewdies have
explored the same or similar issues through the use of phenomenological research
method, and (2) no studies have focused on the teacher educators’ professional
development on computer technology at USU. Thus, the study possesses potential

benefits of contributing new knowledge to educational research and practice.
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CHAPTER Il

LITERATURE REVIEW

| have completed two literature reviews for my dissertation. The firsbwas
faculty members’ computer technology training and integration. This relveaiee
methods and suggestions introduced in extant literature on how to carry out faculty
members’ computer technology training. It also suggested the importansapgdative
environment for faculty members’ computer technology integration. The second
literature review was on educators’ beliefs and computer technologyatibeg In this
review, | explored the relationship between educators’ constructivist pedalgogfiefs

and computer technology integration.

Literature Review |: Faculty Members’ Computer

Technology Training and Integration

Introduction

A General background of the research studies on the igéiie the increased
access to computers and the internet in U.S. schools, concern was raised about the
teachers’ use of this technology in their teaching (Ertmer, 1999, 2003). Surveys and
studies revealed that fewer than half of the new teachers (three olyBargin the
classroom) feel well prepared to use technology in their teaching (ertmer

One large-scale effort to change this situation was the PT3 grant priogfiated
by the Teacher Education Division of the U.S. Department of Education. The PT3 grant

program provided $337.5 million to 441 agencies, most of which were colleges of
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education, from 1999-2004 (Moore & Duffield, 2006). Many successful individual PT3
projects have been published in special issues of journals skclueational
Technology Research and Developn(®ai. 51, No. 1, 2003) antthe Journal for
Technology in Teacher Educati¢viol. 12, No. 2, 2004), introduced in many conference
presentations, and presented in a book tlieg@yhts from the PT3 Prograf2006). In
addition, TechTrendsilso devoted a special issue to provide a macro view of what has
been learned through the PT3 program. Nineteen out of thirty-two papers inratyidge
review were related to the PT3 program. The results of these projecteregphe
existing trends of research study in this area. Two of the main aspectsineesch
studies were faculty members’ computer technology training and instituticerade.

Most of the journal articles included in this literature review were locateddhr
electronic databases such as ERIC via EBSCO Host, Education Full TexREhdi&
the US Department of Education. The keywords used for searching in these database
were faculty and computer technology training. The reference lists ohedtsiudies
were also important sources for identifying more relevant research stédies
reviewing thirty-two research papers, | noticed the repeated patterntoppédds
collecting literature.

Faculty Members’ Computer
Technology Training

One important way of influencing preservice teacher technology int@giati

classroom teaching practices was to increase faculty membersigaidn in

technology integration initiatives in the methods and content courses.
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WorkshopsWorkshops were a common form of faculty training in many research
studies (Davidson-Shivers, Salazar, & Hamilton, 2005; Graves & Kelly, 2002; Wurph
Richards, Lewis, & Carman, 2005; Strudler, Archambault, Bendixen, Anderson, &
Weiss, 2003). Hall, Fisher, Musanti, and Halquist (2006) reviewed 34 PT3 grant projects
and reported that 14 of these projects used a technology workshop in faculty professional
development.

Workshops provided training on PowerPoint, Webpage development, Blackboard,
iMovie, Inspiration, digital video, WebCT, and concept mapping applications. They
focused on enhancing curriculum with faculty members’ learning partiqodications.

Some workshops took a project-based learning approach to address specific learning
goals and outcomes related to technology standards (Graves & Kelly, 2002). uS#ters
the ADDIE model to carefully guide the design of the workshops (Davidson-Shivers e
al., 2005). Still others asked the faculty to participate in a preservice teghmoolurse
(Popham & Rocque, 2004). Most workshops were offered more than once to fit the
faculty members’ busy schedules (Murphy et al., 2005; Strudler et al., 2003).

These research studies showed that faculty members who went through the
workshops reported a more positive attitude toward technology training and aiveffect
result when the workshop participants shared a common academic area, taught simi
courses, and had an excellent group leader (Graves & Kelly, 2002).

However, Davidson-Shivers et al. (2005) noted that some research studies
reported that workshops often had misdirected goals, which was caused by mog utiliz

instructional design models, resulting in the workshops’ being ineffectikias, The
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researchers argued that the identification of faculty members’ needsiticed for
workshop success.

Student Wizard Assisting Teachers (SWAM)rphy et al. (2005) argued that it
was necessary to assist faculty members individually on their technologysskdé the
technology workshops would not cover the wide range of technology needs. This
perspective of mentoring was supported by Howland and Wedman (2004), Leh (2005),
and Wedman and Howland (2003).

However, it was not easy to recruit mentors. Murphy et al. (2005) reported that
only the graduate students from the Instructional Technology (IT) Depanvhenvere
in the middle of their course work were willing to serve as mentors. Thecksest
contact with a couple of K-12 teachers and IT graduate students in thedgebs$their
course work did not generate fruitful results. Leh (2005) also reported that dinatgra
students in the IT program served as mentors in her study. Howland and Wedman (2004)
as well as Wedman and Howland (2003) called this kind of mentoring team a “SWAT”
(Student Wizard Assisting Teachers) team.

A typical mentoring procedure involved each faculty member meeting with a
SWAT team member in the faculty’s office once a week for 2-3 hours. TheTS@an
member taught the faculty members computer skills and helped identify possible
opportunities for technology integration on the basis of their syllabi. The resaadgh s
showed that SWAT turned out to be one of the necessary elements for successful
professional faculty development (Howland & Wedman, 2004). My literature review

also showed that the faculty members greatly appreciated the figabiihe training.
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Some faculty members regarded this one-on-one mentoring to be the best computer

training they had ever received (Denton, Davis, Strader, Clark, & Jolly, 20032085).

Institutional Change

The researchers argued that institutions would need an organizational change,
during which the administrators would play crucial roles, to align theiredasih
technology training (Mewborn et al., 2002). This perspective was supported by Wizer
and McPherson (2005), who also regarded the change of organizational structures as one
of the administrative support forms that were necessary to promote the useofdgg.

Duffield and Moore (2006) analyzed the strategies that were most prevalent and
successful in PT3 projects. One of these strategies was to provide incentieesiitgr f
members who participated in professional development. The incentives took the form of
a course release or summer pay and mini grants, since technology traieiagsve-
consuming activities.

University faculty members are busy people. However, most faculty mgmbe
reported that they would be willing to use technology if they had more time and a small
amount of funding (Finley & Hartman, 2004). Finley and Hartman’s study revtee
their interviewees spent a great deal of time collaborating with othetyfaseimbers on
the technology skills and integration. These collaborations even included casual
discussion of an idea while standing in a colleague’s office doorway.

Strudler et al. (2003) documented that during 2000, 13 faculty members from the
College of Education at the University of Nevada in Las Vegas received 1Qnauis.

The next year, the mini grant funding was expanded to include seven departments and
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four colleges. As aresult, all recipients revised their syllabi to me®&ERS
technology standards and adopt new technology-based learning activities.

Leh (2005) argued that the administrators at higher education institutions should
support, value, and nurture the sustained collaboration of the faculty, helping them from a
variety of disciplines see teacher education as a university-wide esgerpinley and
Hartman (2004) even suggested in their study that it was important to ereate a
institutional culture that possesses a positive common vision regarding the use of
technology.

Mewborn et al. (2002) suggested that teacher education should be approached
from an interdisciplinary perspective. This study reported on the Deans’ fothm a
University of Georgia, which provided a group of about 30 faculty members with time
and space to discuss and share their experiences on teacher education &cross the
disciplines. The faculty members participating in the forum were egptotbe well
benefited in terms of professional development.

Brantley-Dias, Calandra, Harmon, and Shoffner (2006) examined 21 PT3
projects over the last several years that aimed at increasinigaratian among
education, art, and science faculty. One of the common approaches idextthed b
researchers in these 21 grants was an attempt to increase collaboréatientives
outside the university, such as local community college and Professional Degstopm
Schools (PDS). These collaborations usually resulted in technology-equipped field
placement for the preservice teachers as well as the faculty meBia@tley-Dias et al.

reported that several universities among the PT3 projects they reviesogdired that
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the already-established positive relationships with colleagues in thgecoll@arts &
sciences and collaboration with area schools were the strength of thieartedacation

program.

Barriers

My literature review showed that there were two main categoriearaers that
restrained teacher education programs in terms of the technology issue.

The first type of barriers referred to the lack of necessary resoucess
equipment, time, training, and support (Ertmer, 1999). According to the literature, the
lack of resources is primarily due to bureaucratic and organizational ré@sanss &

Kelly, 2002). Wedman and Diggs (2001) pointed out that department heads played an
important role in offering rewards and incentives, including access to funds faresicul
technology use.

The second type of barriers referred to faculty members’ underlying bathiets
teaching and learning. These barriers were subtle and might not be realired by
faculty members themselves (Ertmer, 1999). Faculty members were nedtedto
integrate technology until they had a vision for how it would improve teaching and
learning. For example, Albion and Ertmer (2002) had found clear evidence that faculty
members with more constructivist philosophical beliefs use computers morerftiggu
in more challenging ways, and have greater technical expertise. Accardinger
(1999) and Barnett (2003), one of the most important steps in achieving meaningful

technology use was the development of a vision of how to use technology to achieve
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important educational goals, although the personal philosophical beliefs ofrseaehe

not easy to change (Albion & Ertmer).

Summary

This literature review showed that faculty members’ computer technology
integration was not an isolated issue. Computer skill training, the univesaficees,
and even the technological atmosphere of the university were factors that could have
influence on faculty members’ computer technology integration. Moreover, it $a@s al
important to build up appropriate personal philosophical beliefs that would support

faculty members’ computer technology integration.

Literature Review II: Educators’ Beliefs and

Computer Technology Integration

Introduction

One factor that emerged as a central feature in understanding computer
technology integration was educators’ beliefs. Many researchergedgaatucators’
beliefs as a major barrier that prevented educators from using technotbgyr in
classrooms (Ertmer, Addison, Lane, Ross, & Woods, 1999; Harwood, Hansen, & Lotter,
2006). This view was based on the assumption that educators’ beliefs were the best
indicators of their perceptions about computer technology, which, in turn, affected their
decisions on technology integration (Pajares, 1992).

This literature review examined the meaning researchers give to edubatmfs

and various research study findings about the relationship between educatdssabelie
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computer technology integration. The literature review indicated that although
educators’ beliefs were a broad concept, researchers usually focused onecagpect:
educators’ beliefs on teaching and learning. More specifically, the compaesveen
educators’ beliefs on teacher-centered and student-centered teachingrand learally
becomes the major concern of the debates on this topic.

The literature review also showed that, although there were differentatesea
findings on whether or not the change of the educators’ beliefs were thenpstant
step leading toward the change of their computer technology integration, it waslyroba
acceptable to conclude that the change of educators’ beliefs was the most italame
aspect that led the change of computer technology integration. In addition, dtarkter
review revealed that the use of computers was probably not functioning as/st catal
educators’ beliefs change process.

This literature review attempted to answer the following two questions:

1. What aspects of educators’ beliefs did the research studies focus on?
2. What has been found in the research studies about the relationship between
educators’ beliefs and computer technology integration?

Most of the journal articles included in this literature review were locateddhr
electronic databases such as ERIC via EBSCO Host, Education Full TexREhdi&
the US Department of Education. The keywords used for searching in these database
were teaching philosophy, computer use, and educators’ beliefs. Thacefkses of
obtained studies were also important sources for identifying more relegaatch

studies. Some studies (mostly unpublished) were identified but were not obtained. The
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inclusion criteria were set up according to how the journal articles could helprathew
three questions of this literature review. Studies published before 1990 were not included
in this review, since the development of computer technology and software has brought
big changes in the research environment on this issue. Twenty-nine researsiweaper
reviewed.

What Did “Educators’ Beliefs”
Mean in the Literature?

When discussing the issue of educators’ beliefs, different researchers used
different terms. For example, some researchers used “teachersofiemraputers”
(Dexter, Anderson, & Becker, 1999), others used “teachers’ beliefs about aghooli
(Dwyer, Ringstaff, & Sandholtz, 1991), still others used “teachers’ pedagbegiczs”
(Ertmer, 2005) or “teachers’ beliefs about the role of technology” (Erttregr, 4999).

No matter what terms they used, the researchers described educéizfssabe
tacit, often unconsciously held assumptions about teaching and learning. More
specifically, most research studies | reviewed tended to explore how computer
technology integration in classrooms was related to two educators’ beliefs edihung
and learning: a transmission view and a constructivist view. The former vissobasad
on a theory that learning occurred in a highly prescribed manner, wheretamtspts,
and understandings were presented by the teacher’s explanations and wéexldbsor
learner’s repetitive practice of each skill in sequence. The latter one, ohé¢hdand,

was based on a theory that learning was achieved only through learnesisigaplof
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new ideas and seeking explanations to the learner’s own prior beliefs to build the
structures of new beliefs (Ertmer, 2005).

The Relationship Between Educators’
Beliefs and Technology Integration

Did educators’ beliefs cause the change of technology integraies@arch
studies had shown that educators’ beliefs had an influence on educators’ use of
computers in classrooms. For example, after analyzing the data abllette
Teaching, Learning, and Computing (TLC) survey, a national survey of more than 4,000
teachers from grades 4-12 in Spring 1998, Becker (2001) argued that educators with the
most constructivist teaching philosophy were stronger users of computers tdesluca
with more constructivist philosophical beliefs used computers not only more frequently
but also in more challenging ways and had greater technical expertiser{fBsxker &
Ravitz, 2001).

In addition, research studies (Ertmer et al., 1999) also found that even in
situations when the access to the computers was constrained, educators wittt differe
educational beliefs would probably respond in different ways as follows:

In their qualitative study, Ertmer et al. (1999) examined the relationshigdetw
the first- and second-order barriers that the teachers encountered inaittamge
environment. The first-order barriers were referred to as being éxtionse educators.
These barriers included factors such as lack of access to computers, arguifiee, and
inadequate administrative support. Barriers that interfered with or impededaeduca

fundamental beliefs about teaching and learning were referred to as sedentarriers.
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Seven primary school teachers (Grades K-2) participated in this study. The
researchers carried out a survey among the teachers, observed eacls idashmoms
during a period of six weeks, and conducted semi structured interviews with edwdr tea
The findings of this study showed that the teachers’ beliefs shaped theirtiostalic
goals as well as their perceptions of the first-order barriers to tegynade. For
example, a first-order barrier, the lack of time, was a common concern of therteac
this study. However, if a teacher used the computer only as a presentation soal or a
reward in his/her classroom, he/she usually did not consider the “lack of time to use
computers” as a serious problem. On the contrary, if a teacher regardedaggmschn
essential element added to the curriculum, he/she perceived the barmeues more
significant issue. The researcher summarized that educatorssheteraicted with the
first-order barriers to facilitate or limit educators’ technology &séger et al., 1999).

The above conclusion was consistent with the findings of an earlier study
conducted by Honey and Moeller (1990) on how and why teachers did or did not use
information technologies in their classrooms. The researchers intervieweakchers in
elementary, middle, and high schools of two districts. In their paper, the tessarc
reported that although there were teachers who held student-centered edunaliefsa
not all of them turned out to be technology-oriented teachers. The researchers found out
that some of those teachers had personal fears and inhibitions toward the use of
computers, while others were already fully occupied to fulfill variousroigydated

requirements.
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However, Honey and Moeller (1990) also pointed out that teachers’ appropriate
choices of computer software and educators’ use of technology in their classveoen
primarily determined by two negating factors: (a) educatorsopatsambivalence about
computers and (b) educators’ lack of computer using experiences. Only in thesatfsenc
these two factors could educators’ beliefs play an important role in technology
integration. This conclusion probably reflected the problems in the late 1980s when
personal computers were not widely used in schools. In fact, some research studie
conducted at the same time, such as Dwyer and colleagues’ 1991 study, had already
pointed out that although teachers who had regular access to computer technology in thei
classrooms over several years seemed to have significant changes in tiietionst
such changes did not occur till they had confronted deeply held beliefs about schooling.

Did the use of the computers stimulate the change of the bdligistigh
educators’ beliefs appeared to be relatively stable and resistant to ¢Alimge &
Ertmer, 2002; Kagan, 1992), some research studies found that continuous use of
computers could be a factor that stimulated the change of the educators’ heliefs.
Dwyer and colleagues’ 1991 study, for example, the researchers argueed)tiat
accesses to computer technology over several years had significantlycctiege
educators’ instruction, shifting it more to the constructivist way.

Dwyer et al. (1999) reached the above conclusion based on the Apple Classrooms
of Tomorrow project (ACOT), which aimed at exploring, developing, and demonstrating
powerful uses of technology in teaching and learning. The researchers todgis s

provided their participants, including 32 teachers and 650 students of five schools, with
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immediate access to specially designed classrooms equipped with imgeracti
technologies that could best support learning goals across the curriculuen. Aft
analyzing a rich longitudinal, multiperspective body of data accumulated1€8&e the
researchers postulated a five-stage theory to illustrate the processaibesluc
technology integration. These five stages were entry, adoption, adaptation, appmpria
and invention, ranging from educators’ uncomfortable feeling toward com potiesirt
competence in using computer technology to create different learning envirtsrime
their classrooms.

However, Dwyer and colleagues’ findings were not entirely supported by other
researchers’ studies. Windschitl and Sahl (2002), for example, contended that the
condition of ubiquitous technology did not initiate educators’ movement toward
constructivist instruction, although the researchers had observed two of thrae of the
participants’ significant shifts toward constructivist instruction duringtthisyear case
study. The study was conducted in a school that had initiated a laptop program. Each
student in the program was required to purchase a portable computer and each teacher
was supplied with a portable computer. The researchers reported that one of their
participants, who preferred externally mandated curricula, had remairestiret-
centered instructional approaches during most time of the study. Although this
participant had ten years of teaching experience, she still believed thatanal
experienced teachers could implement project-based teaching strategies

Was the use of the computers the only factor that stimulated the chahge of

educators’ beliefs? Dexter and colleagues’ 1999 study might have provided an answer
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In this study, which included 47 teachers from 20 K-12 schools across three states, the
researchers studied the teachers’ perceptions of the impact of computers on thei
classroom practice. These teachers all completed a questionnaire aokart in
three semi structured interviews, and participated in three classroom olosstvdhe
researchers found out that the teachers felt that computers helped them chardje tow
more constructivist teaching practices over time. However, they did notliregar
computers as the catalyst for that change. For these teachers, expaighckasses
taken during inservice training also contributed to their changes. In additias it
worthwhile to notice that six out of ten of the participants in this study were ‘tike
the strongest constructivist orientations ... as the most influential factor on neagpr
changes in their instructional practice” (p. 235). The authors concluded tedufmators
to implement the use of educational technology in a constructivist manner, they must
have opportunities to construct pedagogical knowledge in a supportive climater @exte

al.).

Summary

This literature review identified the major concerns and findings of therobsea
work that was related to educators’ beliefs and technology integration issue. The
literature review found that the researchers in this area were teténestudying
educators’ pedagogical beliefs and its relationship with computer teclriotegration.
It was generally acknowledged that educators’ beliefs have an influerteehmology

integration, just as Albion and Ertmer (2002) suggested that the change of\watidfse
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first step to changing educators’ computer technology integration. Howeves ot
easy to change educators’ beliefs. According to Everett Rdgihssion of Innovations
theory (1995), an individual’s decision about an innovation is a process that includes five
stages: knowledge, persuasion, decision, implementation, and confirmation. The change
of educators’ beliefs may occur during each of these stages. The leesatiaw
showed that the change of educators’ beliefs relied not only on the increased compute
using experiences, but also, more importantly, on the change of curriculum and even

school culture over a long period of time.
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CHAPTER Il

RESEARCH METHODOLOGY

Theoretical Framework

Modeling

The design of my dissertation is partially based on social learning thduch w
was proposed by Albert Bandura in 1969. This theory is concerned with learning by
modeling. According to Bandura, one of the influences that modeling can produce is
observational learning effect, where learners can acquire new pattesisagids by
watching the performance of models (Bandura, 1971). In my dissertation, the peeservi
teachers at USU can learn new patterns of teaching behavior by watchiegcter t
educators’ use of computer technology integration. Thus, it is important to make sure
that the teacher educators at USU are competent to integrate comgutelagyg into
their own teaching.

It has become commonly recognized that teachers teach as theywghite ta
However, | have also learned from my teaching experience that the modetmgmdter
technology integration could be a task that requires meticulous care. For exahgrle
| first taught Instructional Architect, | only showed the functions of the cosnput
application to the preservice teachers. | assumed that they would useitiotieas to
create some interesting learning objects. When | asked the preserviedda create
their IA projects for their teaching, | noticed that many of them singtiyd some

websites in their projects. Then | realized that it was my mistake f@hoeting the
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specific examples of how to use the IA software in teaching. | was not modéhng,
one of the goals in my dissertation study is to distinguish between modeling anddnowi
a certain computer application. Although some teacher educators are very goong at us
computer programs, it does not necessarily mean that they are doing a good job on
modeling.

The other concern in my dissertation study will be why the teacher eciinasor
computer technology in a certain situation when other different instructionaigss
are also available. For example, when using IA in their teaching, somevreser
teachers simply listed some websites in their IA projects without imatcet their
projects how to acquire the specific learning materials in these websnes. sBme
websites are designed using numerous links and layers, a learner could bestasily |
without specific instructions. In situations like this, the preservice teacbeld choose
to either include these specific instructions in their 1A projects, or sigipé/oral
instructions in their classrooms. The purpose of using IA is not to show some “cool”
technological skills, but to achieve the instructional goals. Before Igtarteng my
dissertation proposal, Dr. Haderlie, one of my committee members, and | had a
conversation on whether or not we should assume that computer technology is gxtremel
important in education. We agreed that simply knowing and using computer technology
is not an essential element of making a good teacher. Only when computer technolog
serves the instructional goals, can we consider it as a useful instructionallas|.1 T

believe it is necessary to clarify this thought in my dissertation.

Adult Learning Theory
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The design of my dissertation study is also based on the framework of adult
learning theorywhich is built on the theory of andragogy proposed by Malcolm Knowles
in the 1980s. In his theory, Knowles suggested five assumptions of adult learning. These
assumptions are listed below:

1. Adults have a psychological need to be self-directing.

2. Adults bring an expansive reservoir of experience that can and should be tapped
in the learning situation.

3. Adults’ readiness to learn is influenced by a need to solve real-life probltens
related to adult developmental tasks.

4. Adults are performance centered in their orientation to learning — wdatmgke
immediate application of knowledge.

5. Adult learning is primarily intrinsically motivated. (Glickman, GordonR&ss-
Gordon, 2007, p. 53)

Brookfield’s six principles, which were presented in 1986, on the effective
practice of adult learning is another important theory that provides useful guidance f
my dissertation study. These principles are as follows:

1. Participation in learning is voluntary; intimidation or coercion has no place in
motivating adult participation.

2. Effective practice is characterized by respect among participaréaéh other’'s
self-worth.

3. Facilitation is collaborative, with learner and facilitators sharingaesibility for

setting objectives and evaluating learning.
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4. Praxis is at the heart of effective facilitation, with learners andt&toits
involved in a continual cycle of collaborative activity and reflection on activity.

5. Facilitation aims to foster a spirit of critical reflection in adultsluéational
encounters should assist adults to question many aspects of their personal, octupationa
and political lives.

6. The aim of facilitation is the nurturing of self-directed, empowered adults who
will function as proactive individuals. (Glickman et al., 2001, p. 61).

One important aspect of my dissertation study will deal with the teacheateds’
perspectives on learning computer skills. Adult learning theory will offer¢tieal
guidance on my understanding of the phenomenon revealed in my study. The use of
adult learning theory to explain some of the problems revealed in my pilot study will
most likely demonstrate the significance of its use in my dissertation skat example,
some participants in my pilot study showed their unwillingness to attend workshops t
learn computer skills. Rather, they learned computer skills on many otherahform
occasions. According to adult learning theory, on one hand, | may conclude that these
teacher educators would probably prefer a more self-directing way ahigaomputer
skills. On the other hand, | may explore the solutions of making the workshops carry
some self-directing features. Although the sample included in my pilot sasinot
large enough to draw a convincing conclusion of the issue, my dissertation study of a
larger scale would probably bring more exciting results under the guidancetof adul

learning theory.

Rationale for Using Phenomenology
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| used phenomenology to conduct my dissertation study. A phenomenological
study is a qualitative research study. It describes “the meaning of ttiekperiences
for several individuals about a concept or the phenomenon” (Creswell, 1998).

An interesting phenomenon revealed in my pilot study was that the teacher
educators’ computer technology integration varied largely with individuals. Ong of
interviewees, for example, put all his lectures on the internet by usingeBasavell as
Podcasting. His approach was a gradual evolution, which could be dated back to 24
years ago when he started to teach at USU. At that time, his mentors suggésied tha
record each of his lectures and put them on reserve in the library. He used to be equipped
with tape recorders and projection slides. The equipment was later tepjacemputer
technology. Another teacher educator used the internet as a primary resocedbe
websites provided her with lots of information that she could use in her teaching. Still
another teacher educator used computer technology as a tool to motivate the students’
learning. The students in her class were required to create video projectsimg lea
subjects.

In fact, different teacher educators took different computer technologyatitan
approaches according to not only their different needs and teaching backgrounsh but al
their philosophical beliefs on teaching and computer technology. My literatuesvrevi
showed that educators’ beliefs have influences on their use of computers imoctessr
(Becker, 2001; Becker & Ravitz, 2001). Even in situations where the access to the
computers was constrained, teachers holding positive beliefs would probaloigd és

positive ways (Ertmer et al., 1999). The philosophical belief issue was alstecbire
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my pilot study. One of my interviewees told me that he seldom used computer
technology in his teaching because he regarded the development of computer tgchnolog
as simply a change of symbolic representation, not a brand new thing compared to
traditional symbolic systems such as Chinese ideographs and alphabets.

Thus, in my dissertation study, it is necessary to deeply explore the teacher
educators’ insights on discovering and understanding different teacherceducat
perspectives on computer technology integration. The use of phenomenology seemed
like an effective tool for achieving this goal. This research approach s@apal
different from the approaches used in many other research studies on the damiaror s
issues. My literature review indicated that most research studies weretzhoh
specifically designed environments where the participants acquiredesqeemn
professional development on technology. None of the studies | have reviewed explored
teacher educators’ lived experience on computer technology integration. Since a
phenomenology study is “based on the premise that human experience makes sense to
those who live it, and that human experience is an inherent structural property of the
experience itself, not constructed by an outside observer” (Creswell, 1998, iinyop
study will reveal new discoveries that may have been ignored in those publistzdirese
studies. The Institutional Review Board for the protection of human particigdh&_h

has approved this research study (see Appendix A).

Bracketing
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In order to conduct this phenomenological study successfully, it is important for
me to bracket my own preconceived ideas about the phenomenon. For example, in my
aforementioned experience of collaborating with other teacher edyddionatly gave
two lectures in one teacher educator’s class, but the teacher educatoratichedd my
classroom. Although | was disappointed with this result, it is not wise to cargativee
impression regarding teacher educators’ incorporation when | carry ousseytdiion
study. My impression of this event was at most my own preconceived ideas about the
phenomenon, since | never communicated with them to try to understand their side of the
story. Thus, | needed to remember that “phenomenology’s approach is to suspend all
judgments about what is real — the ‘natural attitude’ — until they are foundechorea
certain basis” (Creswell, 1998, p. 54). Thus, it was important for me, the primary dat
collection instrument of this qualitative research study, to bracket my own peggeshc
ideas about the phenomenon.

In order to identify my preconceived values and biases, | participated in a
bracketing interview prior to my data collection with Gulfidan Can, a docttudést in
my department. First, | audio-recorded our interview conversations about soyaler
background related to computer technology and my research topic. Afteribiggsttre
interview data, | showed the draft to Dr. Haderlie, one of my committee mgnidber
further clarify my thoughts and expressions. In addition, | added Dr. Eastmond’s
suggestions to the final version of this interview protocol (see Appendix C).

My bracketing interview alerted me to the fact that | needed to makeng st

attempt in temporarily suspending my personal beliefs and biases when conthecting
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interviews and describing the interviewees’ experiences. These persaosfal doadl
biases were as follows:

First, | believed that computer technology was useful in education, especially
when it helped stimulate learners’ independent thinking and build up their own
knowledge. However, as to teaching and learning rudimentary knowledge and skills,
such as solving quadratic equations in algebra, | felt that a piece of paper ad a pe
would be more efficient in both academic and economic aspects.

Second, | believed that teacher educators should take advantage of all educational
tools, including computer technology, to facilitate teaching and learning. More
importantly, since teacher educators were modeling teaching for\poeserachers, who
would in turn affect many children’s lives, it was no longer the teacheatast
personal decisions on whether to use computer technology or not in their teaching.
Rather, | believed that it should become one of the obligations of their professional
development. Thus, | don't think teacher educators should try to avoid computer
technology for various excuses, such as the lack of equipment and time.

Third, | believed that computer technology integration was closelgdetateach
faculty member’s unique personal background. Thus, | would not only expect a variety
of discovery in my research study, but also regard a respect for each indsvattialde
and practice on computer technology integration as important and valuable.

| entered my data collection phase with the warning about these preconceived
ideas in my mind. | understood that the reality of the shared life experiencathias w

the actual participant and it might differ from my point of view. Thus, when my
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participants’ view of value was in conflict with my beliefs, | atterdptet to become
emotionally involved.

And | also tried to avoid biased analysis in my data analysis, but | belieie it st
found its way to my interpretation of the data. | believe it is beneficiahforeaders to
keep in mind my biases and help them understand the data better. We still need to
recognize that personal understandings and biases in phenomenological iwestiga

would influence the interpretation of events (Gallenstein, 1995).

Selection of the Participants

In order to select my participants, | first obtained a list of all methodsecours
teacher educators in secondary education at USU. One of the staff assstanie f
Department of Secondary Education provided me with a list of 15 methods course
teacher educators in different departments on campus. | visited each department t
double check the accuracy of the list and added six more names. Thus, | ended up having
a list of 21 methods course teacher educators. Dr. Richard Rhees, the coordihator of t
Teacher Education Accreditation at USU, reviewed the final version of ttadst
verified that it was a comprehensive one.

Based on this comprehensive list, | randomly selected 10 people, one at a time, by
using a table of random numbers. | used one of the following three ways to approach
each potential participant: sent out an email, made a phone call, or visited thesperson’
office. | informed the participants that the participation in my study waknt

voluntary. The participants might refuse to participate or withdraw atiraey(even
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partway through or after the interview) without consequence. All informatibected
would be kept confidentially.

| contacted the selected people one by one. In each instance wheret ribaiz
a person would not be able to participate in my study, | randomly selected greogwr
from the list to replace him/her. Among the potential participants | atéehtptcontact,
four of them did not participate in the study for various reasons: one was reeéntly,
one had to leave town for a family emergency, and two never replied to nlg.emai

According to my dissertation proposal, | planned to interview 10 to 15 teacher
educators first. If the data collected from these 10 to 15 people did not reach the
saturation point, more interviewees would be randomly selected to add to the cohort until
no more new data could be found. Toward the end of my interviews, | realized that the
interview data became saturated enough to answer my research questions efdder, |
up interviewing 10 teacher educators.

Among these participants, three of them had been working as teacher educators
for more than 20 years; four of them between 10 and 20 years; and three of thes for le
than 10 years. Two of them had long time teaching experiences as schoolteefdrers
entering the higher education system. Table 1 shows the detailed tegninidpr each
participant. It was worth noticing that the participants who had relatively damhing
experiences in higher education were not necessarily young faculty msenhiéact,
their teaching careers often spanned the time periods from the non-computer age to

computer age.
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Table 1

Number of Years for Each Participant Teaching in Higher Education

Participants Years in higher ed. Other teaching experiences

1 33

2 18 Including 4 years as TA in a doctoral program
3 7

4 40

5 7 Previous 28 years of teaching in public high schools
6 20 Previous 10 years of teaching in high schools
7 10

8 3

9 18

10 19

These 10 teacher educators taught in different content areas: Physicatidgu
Agricultural Systems Technology & Education, Social Studies, English, Music,
Engineering & Technology Education, and Family & Consumer Sciences Education.

By the time | interviewed the teacher educators, all of them had been involved i

method course teaching in their content areas.

Data Collection

In my dissertation study, the data collection process included the following



39

aspects:

In-depth Interviews

A phenomenological study primarily involves in-depth interviews to collect
information (Creswell, 1998). | conducted nine face-to-face interviews. &ighém
were one-on-one interviews and one of them involved two interviewees at the same time
Most of these interviews lasted about 40 minutes to one hour. When | conducted the
interviews, | asked questions and remembered to be a good listener. The isterergw
like informal conversations with the participant doing most of the talking Hiesivhat
Leedy and Ormrod (2005) suggested. | used a digital device to record all interviews
except one, where the participant did not want his voice to be recorded. Following the
interviews, | transcribed the audio files.
Design of the Interview Procedures
and Interview Questions

In my pilot study, some teacher educators that | first contacted did not want to
participate in my study. One teacher educator replied to my intervipieseemail by
saying “l don't think | would be very helpful.” When | sent out interview requestiema
for my dissertation study, | clarified that no matter how much the teadueators are
involved in computer technology integration, their contributions to the study would be
highly valued.

My interview procedures were designed as follows:

Before | started interviewing each teacher educator, | estatbliabport by

having a short, casual conversation with the interviewee to help build a stronger trus
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between the interviewee and me. | then asked the teacher educators thraessiert
guestions:

1. How many years have you been working as a teacher educator?

2. What is/are the content area(s) that you are teaching/have taught?

3. Do you receive incentives for doing computer technology integration?

My formal interview questions were:

1. What is your definition of computer technology integration?

2. Could you give me some examples on how you integrate computer technology
into your teaching? Have you experienced a desire/preference taiategmputer
technology, but you actually used some other instructional methods? Have you
experienced that when sometimes you had options of either to integrate computer
technology or not to do so, you chose not to do so?

3. Why did/didn’t you choose computer technology in these situations? Did you
have any other options available when you developed your instructional design ideas?
4. How do you feel that computer technology has changed or is changing your

pedagogical beliefs since you began teaching?

5. Do you think your demonstration of integrating computer technology with your
content area(s) would benefit your students? How?

6. How do you feel about the NETS (National Educational Technology Standards)
in terms of integrating technology into your teaching? Are you awarermof?ti@ what
extent are you aware of them? Are they helpful? Do they need modificatipoufor

situation?
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7. How do you feel about your students’ competency in using technology in their
teaching? Are they able to do the necessary things? Will they be readtufer f
changes?

8. How often do you attend computer-training workshops? What are some reasons
why you do or why you don’t?

9. How do you usually communicate with other faculty members, including your
colleagues in the Secondary Education and other departments, the department head, and
the dean, to discuss the computer technology issues in your teaching? How did you feel
when you saw other faculty members increasingly integrating compaiteroiegy?

10.Do you have any additional concerns to add at this time?

Observations and Artifacts

After | collected the interview data, | observed four teacher edutators
classrooms. These four teacher educators were in three content greadtukal
Systems Technology & Education, English, and Engineering & Technology kducat
My interview data showed that these teacher educators had different computer
technology integration styles. For each teacher educator, | observed twoortass
sessions: one was a teaching session, and one was a student presentation| st¢sgi
collected the teacher educators’ requirements for their students’ ptesentd hese
classroom observations helped me compare the following:

1. The classroom-learning atmosphere with and without computer technology.

2. Students’ use of computer technology in different instructors’ classes.
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Data Analysis

During the data analysis phase, | first generally reviewed all thectiiaed data
in order to form a holistic view of the information. Later, | reduced the dataygdint
text into different categories, which were presented in the next chapter. gitaé di
device provided high quality vocal records, which helped reduce the amount of incorrect

transcription (Creswell, 1998).

Delimitations of the Study

Since this qualitative study was conducted at USU, the findings applied only to
this specific university. It is the responsibility of each reader and use@saesearch
study to determine the applicability of the findings in their own situation. Thus, one of
the limitations of this study was its generalizability.

Another delimitation of the study would be my presence as the investigator.
Simply knowing that | was a doctoral student at the Instructional Technolquprtibeent
might have made the participants in my study assume that | was congwigasad
enthusiastic about computer technology. This preconceived idea might hatedatiec
participants’ descriptions of the actual phenomenon. For example, some of them may
have exaggerated their use of computer technology, while others might have felt t
ashamed to admit that they used little of it.

Moreover, since | could only include those teacher educators who were willing to
participate in this study, the information on those who were not willing to pargoiyd

definitely lost. This lost information, which would surely have been valuable to the
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research, would form one of the limitations of the study.

Summary

This dissertation study was based on the theoretical framework of modeling and
adult learning theory. In order to get the meaning of the lived experientestefcher
educators, | used phenomenology to conduct this study. My bracketing interview alerte
me that | needed to make a strong attempt in temporarily suspending my bleetiefsa
and biases when conducting the interview and describing the intervieweesépgpsri

| randomly selected 10 participants in seven content areas. The data were
collected by using in-depth interviews, classroom observations, and artifaecorded
the interviews on a digital device and transcribed the data after the interviemisg D
the data analysis phase, | sorted the data into different categories.categgeies

became the sub-titles of the next chapter.
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CHAPTER IV

FINDINGS

In this chapter, | will present the findings from my research datall newiew
the following topics: teacher educators’ attitudes toward computer technology
integration; factors affecting teacher educators’ computer technolteggration; teacher
educators’ personal experiences and its influence on their computer technology
integration; positive and negative aspects of using computer technology in teaching
formal computer skill training; specific computer programs in use; and a syrofimay

classroom observations.
Attitudes Toward Computer Technology Integration

Teacher Educators’ Definition of Computer
Technology Integration

During my pilot study, | noticed that whenever | mentioned computer technology
integration, many of the interviewees promptly brought up their experienttegiwng
PowerPoint presentations. Their reactions made me wonder if the teacheorsducat
regarded computer technology integration as simply using PowerPoint bddawsas
simply the most easily observable. During this dissertation studyed @&ach
participant what his/her definition of computer technology integration was. Their
answers made me reject my previous assumption, since none of them equated computer
technology integration with PowerPoint. Rather, they revealed their insighthiént

concept.



45
At least half of the participants pointed out in their definitions that computer
technology was a tool in a teacher’s toolbox. “Just like one of the many tools,” ¢ree of t
teacher educators said, “just like lecture is a tool, computer is a tool.” Ndesstitbe
teacher educators also put forward the following criteria for using comeatarology
effectively as a teaching tool:

1. Improving teaching and learning materials. As one of the participants Shal, “
first thing comes into my mind [when talking about computer technology integragion] i
how | can improve my audiovisuals. ... [HJow | can bring the classroom more aliive [by
using the computer.”

2. Helping master teaching objectives. Like one teacher educator pointed Jbut, “[I
[computer] can help [us] master an objective, we should use it. If it does not helf@aus [as
class] to master an objective, we should not use it.”

3. Enhancing the learning process by serving as a backup. As one participant
mentioned when teaching his distance education classes, he used PowerPotot slides
help his students follow along when the vocal communication system was broken down.
Thus, computer technology showed advantages over other teaching tools to enhance the
learning process in this case.

In fact, all the above criteria reflected a general principle of usingpater

technology as an educational tool: to be selective. My interview data showed that
although some participants preferred currently developed computer softwarg, othe
accepted a broader spectrum of the technology. The teacher educatodgsatttvard

being selective of using computer technology were astonishingly consisteatmatser

of fact, some participants also guided their students, the preservice teachses, t
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computer technology in a selective way. As one teacher educator said,
| try to encourage my students when they can use PowerPoint or a computer. If
they can have [their] students working on the computer, that is fine. However, if
an old paper and pencil does a better job, or if an overhead projector, or writing in
the dirt, does a better job mastering the objective, that is what they should use.
And so | try to encourage them to step back what would help them best master the

objective. And that to me is what computer technology integration is. They need
to prepare to do that.

The Influences of Computer Technology
on the Pedagogical Beliefs

When asked whether or not computer technology had changed or was changing
their pedagogical beliefs, the participants provided the following viewpoints:

An alternative way to attain educational objectivéany participants felt that
the use of computer technology had more or less changed their ways of teaching, maki
it easier and more efficient to attain their educational objectives. Fopéxaone
participant said that instead of having the students use the calculator in a methods
measurement and evaluation course, he asked his students to input their data in the
Statistical Package for the Social Sciences (SPSS) program, a coprpgtam that
would do all the calculating for them. “It's just make it so much easier, legs tim
consuming,” he said. However, if the course objective had been to performcsiatisti
calculations with a calculator or by hand, the use of the computer would have missed the
mark.

In distance education, the use of computers might have brought about even more
pedagogically significant changes. One of my participants, who had a lifelong

experience in teaching distance courses, regarded computer technologg#ésngom
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“terrific” in the sense that it had made it easier to enable more people fd bene
college education. For this teacher educator, the extension of educationaltbysteyh
computer technology was the biggest advantage for him, since it had showed that many
more people were capable of absorbing the college education and graduatehschbel t
previously thought.

The change in the instructional contents and methdtie. premise conditions of
successfully using the SPSS in classrooms and delivering online coursémawege
sufficient knowledge and the ability to use relevant computer programs, thbus
advantages of using computer technology in teaching would challenge teduotestoes
to renew their instructional methods. As one of the participants said, “We’d lbetter
updated with it (computer technology).” This change of the knowledge and skill
structure would inevitably result in the change of the instructional contentsethdds.
For example, one of my participants who taught music added some computey litera
content, such as how to use Excel, into his curriculum. This additional instructional
content was related to the teacher educators’ considerations of computer technology
integration.

The core remained the sanMy interview data also showed that although
computer technology had influences on the teacher educators’ instructional metapds
believed that their core pedagogical beliefs remained unchanged. M&oyp@ats in
my study pointed out that computer technology was at most a tool, which enabled them to
communicate to their students in a better way. Some of the examples included using

PowerPoint to present learning contents bigger and clearer, using video clips to
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demonstrate events that could not be viewed live, and using Adobe Connect to provide a
flexible way of test reviews. Yet, all these utilizations of computer techpsleyed
one educational purpose: helping the students learn and be successful. This purpose was
referred to by the participants as not only one of the aspects of the cogegieda
beliefs in the educational system, but also a major factor that kept the ed{majiogs
ahead now as it had during the entire history of their educational experiencese As
participant who was in the agriculture area said,
| don’t think things have been [significantly] changed since 1917 when
agricultural education became -- receiving federal funding -- to be part of the
schools. Those teachers in 1917 were using the newest and the best technology to
help their students. ... | still think those teachers in 1917 had the same philosophy
that most of us have today in agricultural education. And that is that we are trying
to find the best way to help our students to be successful in their lives, to be
successful in their careers, [and] to be successful in whatever they do. And so |
think good teachers will use the best technology available to them to help their
students to be successful. And so, the root pedagogy, | don’t think it has changed.
According to my interview data, another major aspect of the core pedagogical
beliefs that remained unchanged was the constructivist point of view, which assutned tha
the students needed to be involved in active learning processes to build their own
knowledge through their classroom and life experiences. For example, on@auatrtic
indicated that computer technology had not changed her pedagogical beliefsidShe sa
| am pretty fixed on that constructivist point of view that kids need to have
experiences that when they discover, they make meaning out of what their
experience in life and classroom. So, | don’t think that (computer technology)
would change that.
Since the term “constructivismwas not even coined or popular in education in

the 1980s, it was not clear whether computer technology helped the participant form

constructivist pedagogical beliefs. In many participants’ teachipgreences, the
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constructivist methods of instruction took forms of psychomotor hands-on laboratory
work and group work. Although computer technology, such as computer simulation
technique, might sometimes make their constructivist instructional methods mor
effective, none of the participants regarded it as a main aspect in teBingemethods.
Many of them were even concerned that if computer technology were not used
effectively, it would damage the instructional strategies that they weamg to use.

In a word, computer technology had some influences on the teacher educators’
teaching style. As one participant said, “[It] definitely changes theywa talk about
technology in your classes, so as far as the content that you teach.” Alpot&om
technology helped the teacher educators update their pedagogical informsitionJesst
like another participant pointed out, “If you just Google things, and it is there.”
Nevertheless, according to my interview data, computer technology stéldotagninor
role in the teacher educators’ instructions. On the one hand, it could be because of the
fact that all the participants were instructors of methods courses, whieldelerered in
face-to-face instructional environments. And their use of computer technology was
largely limited to a handful of software packages, such as Microsoft Offieenternet,
and some features of Blackboard. On the other hand, the teacher educators were not los
in the halo of computer technology. Rather, they held firmly to the fundamengdsbeli
of education regarding computer technology as a tool to help them achieve their

educational goals.

Realizing the Importance of Computer Technology
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According to my interview data, all the participants regarded computer
technology integration as an important part in their teaching, especiallgeongithe
benefits it would bring for their students, the preservice teachers, when they ttatedns
the use of computer technology in their classrooms. When asked if it was important for
their students to know how to use computer technology in their future teaching, all the
participants gave quite positive answers such as “Sure!” and “Absolutely!”

During one of my interviews, two participants pointed out that since today’s
children were very much digitally engaged, they would not be satisfied justaudsit
look at the pictures. As one participant said, “[lJn order to keep their attention, you have
to use various [digital] graphics, ...[since] it is their life now.” Thus, the paints
thought it was very important for their students to know how to use computer technology
for their future teaching.

A participant in another interview approached the issue from the educators’ point
of view. The participant was a Physical Education major. He said,

Everything we do now [in education] is related somewhere and other to computer

technology even if is a device -- like we have baseballs that have devica in tha

[that] can tell how fast the baseball is thrown. So, that is computer technology.

We don’t have to have the radar gun anymore to tell us how fast it is thrown. It is

actually in the ball. So, those kinds of things out there are available for physical

activities.

This example showed that as long as the development of computer technology
became mature, it would permeate into the educational system, changirayhefw
teaching and learning. In these situations, it was significant for therpiessteachers to

know the existence of these advanced educational tools. In addition, the preservice

teachers’ computer technology preparation at USU would also increase their
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opportunities of finding jobs and “they will continue to grow and continue to use

[computer technology],” as a participant said.

Factors Affecting Computer Technology Integration

My interview data revealed that many factors had influences on the partgip
computer technology integration. Some of these factors promoted the integration, while

others hindered it.

Factors Promoting Computer
Technology Integration

Advantages of using computer technology in classrodaysinterview data
showed that one of the important factors that motivated the participants to use computer
technology in their teaching was that they perceived the advantages of using it. For
example, many participants used word processing programs in their teaching,emnce th
experienced the benefits of switching from a typewriter to a computer apgicwhich
was much easier to use to accomplish the same tasks. As one participant said,
| just saw the advantages of it (computer technology). For example, why did we
go from a typewriter, which was where | started, to word processing pragram
Well, it takes a lot of time to change the errors when you make errors on a
typewriter. With the word processor, so easy! | saw that point.
When asked if it was hard to make those changes, he responded, “Yes. Itis hard
to make those changes, because you are changing a routine, [and] you are ¢loamging

habits.” However, the advantages of making these changes still stimulatéa do

through the transition.
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One of the participants gave me another example. He mentioned that the night
before our interview he had used Adobe Connect, a web conferencing program, for the
first time to do a test review with his students. He said, “I was sitting &tome in my
kitchen, from 9:30[pm] until midnight, with a camera on me, and a microphone. My
students could log in, from wherever they were at and join this test review session.”
Compared to a traditional test review, where an instructor and his/her studbatedyat
a specific room, the computer technology had undoubtedly helped break down the
restraints of the activity, bringing the instructor and the students mewofrein terms
of location and time. In fact, the use of computer technology in this case had not only
largely increased the convenience of teaching and learning, but also h&petha
expected instructional objectives. As the participant continued,

[The students] could ask questions; | could answer their questions; | could show

them PowerPoint slides and images; | could put up questions — little quiz

guestions — as examples of what they might see the next day. [For] two and half

hours, | had a third of my class engaged.
As he was talking, | observed that he was excited about using the program. s&sistres
on certain words, such as “my kitchen” and “midnight.” And his voice showed a great
delight when introducing what he had done during that test review. Although the
participant did not tell me whether or not he would use the program again in his next test
review, it was not hard for me to find the answer in his tones and facial expressions.

Still yet another example came from a participant who taught mostly long
distance courses. He told me that he used to take airplanes to teach at thegiistance

The flights were not easy, especially when there was a storm. With computer

technology, he did not need to take risks in those storms anymore. The technology also
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saved him a considerable amount of time on going to different sites. “So | got gdry us
to using technology ... and [have] become very good now,” he told me cheerfully.

Observing the advantages of computer technology even stimulated the
participants who were not quite involved in utilizing computer programs in their
teaching. For instance, one of my participants described herself lasctegy
handicapped” and did not feel like she wanted to embrace computer technology. Yet,
when | interviewed her, she said that she would start to use some functions of Blackboard
in her methods course even though it was not required and she had never used it before.
As she said,
[W]ith this methods class, | can see where | want my students to [use the
Blackboard]. For example, like [making] posts or be able to access each other’s
[posts], and talking to each other about these group kind of projects. So that is
more appealing to me now. | go, “Ok, | see how that would be useful.”
A supportive environmenMy interview data showed that a supportive
environment usually promoted the teacher educators’ computer technologytiotegra
In fact, all my participants admitted that they had more or less gotterfrbel other
people and/or their departments in terms of learning computer skills, settingwgreoft
and hardware systems, and updating information on computer technology integration.
The participants usually got help from the following sources:
1. Family members. One participant told me that his wife was a “technologgjunki
who developed websites. She taught him computer skills and provided him with

troubleshooting suggestions. A couple of other participants consulted their children on

computer techniques.
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2. Experts. Almost all participants mentioned that the FACT center had assigned
experts to their departments to help them maintain their online course compigerssys
Besides this, many of them said that they got a lot of help from the “techaguy,”
professional adviser who was hired by their department. One participant eacarnir
undergraduate student, who possessed the knowledge of a newly upgraded computer
program, to help him accomplish a specific task.

3. Friends and colleagues. Many participants told me that they sometimegfgbt us
information from their friends and colleagues on how to use new computer techniques in
their teaching. For example, one participant learned how to use iGlicker friend in
a different department. He then introduced the technique to his colleagues in his
department.

Friends and colleagues sometimes also played a role of helping the teach&reduc
out when they faced computer problems. However, my interview data showed that the
teacher educators usually turned more to their family members and the exquetts t
their friends and colleagues for troubleshooting problems. It was possiblydecthat
the teacher educators were unwilling to take other people’s time for filee orhe
participant said, “I don’t like to bother these guys (his colleagues), etaisare
working, too.” It may also be due to a culture of independence and an image of self-
reliance to maintain.

4. Departments. The support from departments also played an important role in the
teacher educators’ use of computer technology in their teaching. Oneppaittici

mentioned that his department had research groups that applied for grantsrakthe ti
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These efforts helped them buy new equipment, including new computer devices. The
results turned out to be very helpful in their teaching. Other participants told ihtleetha
got new computers from their department every four or five years. Still mah@eipants
got financial support from their departments for conferences and computemgsa

5. Professional conferences. During my interviews, many participaetsaefto
professional conferences as a good resource for them to obtain new knowledge on
computer techniques for educational purposes. Thus, the supportive environment was not
limited to on campus; it was also related to the atmosphere in the whole aceidelm
in each content area.

Job obligations.According to my interview data, job obligation was an important
and powerful factor that encouraged the teacher educators to promote their computer
technology integration. For example, two of my participants were facultybersmm the
Department of Engineering and Technology Education. Their technical guredisx
was related to computer software and programs. For example, they needed to know how
to use computers to control the manufactory machines and manufacturing processes, 0
they needed to know how to use the Computer-aided Design (CAD) to work on industrial
design and interior design. Since computer technology was an indispensible part of the
curriculum, it became a “must thing” for them to learn new computer skills and update
their computer knowledge. These faculty members went to special softwarggsand
managed to be “pretty good at CAD and Computer-Aided Manufacturing (CAM),” a
one patrticipant said. My interview data showed that their training processepretty

intensive. Like one of the participants said,
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| attend workshops on the national level, because it is the content | needed to

learn. ... [In order] to teach a course, you have to go to a two-week workshop.

And the last two summers | had gone to two of those, where | learned the new

software. ... [T]hat is the opportunity when you are away at another university.

You are stuck in a dorm, pretty much 10-12 hours a day. You just learn that

software, that curriculum, and how ... to teach them. You are learning a year-long

course ... in two weeks. One person said it is like trying to get a drink out of a

fire hydrant.

When asked if he felt tired while working those long hours, he answered, “No, that is my
job!”

If the job obligation of using computers was removed, it was simply the teacher
educators’ personal decision on whether or not, as well as how much, they would like to
be involved in computer technology integration. In fact, for most teacher educators
participating in this study, they were not required to use a certain amount of computer
technology in their teaching. Thus, their priority of developing computer skillsxdegde
largely on many other factors, such as their time schedule, classroonefalitd their
other job obligations. One of the participants, for example, became an adminatchtor
got less involved in teaching. He admitted that he spent less time on updating his
computer skills, and could not use them as quickly as he did before. “It was kind of sad
to see you left behind [as the computer technology used in the field progresseadjd.he
Factors Hindering Computer
Technology Integration

Course evaluationsMy interview data showed that USU’s course evaluation
system seemed to be a hindrance to the teacher educators’ use of computerggainol

their teaching. On the one hand, the course evaluation system did not include items

related to computer technology integration. Thus, a teacher educator could e highl
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evaluated in his/her course evaluation even if he/she ignored the use of computer
technology in his/her classrooms. For example, a couple of my participants were not
actively involved in exploring new computer software and using them in theirigachi
partially because they had already been highly evaluated in their ematsations.

On the other hand, when attempting to use computer technology brought negative
influences on their course evaluation, the teacher educators might choose to stop using
the technology rather than finding ways to solve the problem. For example, one of my
participants told me that two years ago he tried to use more computer techinaogy
of his courses. However, his course evaluation dropped dramatically from areaserag
5.8 to about 5.1. Later, he realized that it was because in order to do a lot of computer
presentations, he had to turn the lights off in a big classroom, causing a weadtiorier
between him and his students. He said, “I could not use my personality and my facial
expressions. We will have brighter light bulbs (in the projectors) so we can keep the
lights on. But we cannot [do that] for this room right now.” After he switched back to
the overhead projectors, his course evaluation went back up to the ordinary level.

Another example came from a different participant. When she heard that some
professors spent 20 minutes trying to get their computers to work in theolasshe
hesitated to use computers in her own class. She said,

That is a waste of the class time and | am not doing that to the students. So, in

that sense, | have things pretty much set. It goes well. The student®dsem

learning. That means | can get good evaluation. So, | am like, | am good.

Time issue. According to my interview data, the issue of the lack of time to

become familiar with computer technology was one of the major factorisititkgred the
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teacher educators to use computer technology in their classrooms. As onggpdrtici
said during the interview, the lack of time was the main concern for her to learn ne
computer skills. “We have the FACT center, which is very helpful for the facult
(members). But sometimes, | don’t have time to go over and get help that | need.”

In addition, learning a computer program was usually a time consuming task.
When asked if it took him a lot of time to learn a new computer program, one participant
answered,

Yes. It took me a long time to switch (from WebCT to Blackboard). It took me a

long time going to WebCT. | got pretty good at it. And then we switched to

Blackboard. It took me a while. In fact, | am still learning things onkblaard

that | used to do on WebCT. Yes, the new technology does take me longer (time

to learn).

For some teacher educators involved in my study, they had to learn and practice
to use certain computer software for several semesters before tleesea@y to teach the
software. In situations where using the software was not required in teasichca
long period of time could wear away the teacher educators’ originaliangit
Sometimes, even a short-term task, such as getting materials ready adedifdoan
online course, could be a very time consuming one. As one of the participants pointed
out, “If you are gonna teach an online course, you have to spend a lot of time, getting
ready for all online distance delivery. That is quite time consuming.”

Unreliability of computer technologyDuring the interviews, many teacher
educators mentioned that the computer technology was sometimes not verg.rditabl

unreliability could further cause frustrations among the users. For examspig

computer technology in a classroom might require the teacher educators testnoobl
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unexpected technical problems. For the teacher educators who were not faithiltbew
computer programs or lacked the confidence to troubleshoot, they would quite likely not
to use the computer in their classes. As one participant said, “I know that | cannot
troubleshoot. So... I will just be dying there. And that is a waste of time. | am not doing
that to the students. That is very frustrating.”
Even for the teacher educators who had confidence to solve technical problems on

their own, their frustrations on the unreliability of computer technology remdieed t

same. When talking about this issue during one of my interviews, the participant, who

showed high enthusiasm and confidence of using computer technology, said,
[T]hose are very frustrating things. ... [l]f it is a high pressure thing, or $onget
new that | am trying out, | usually try to have a back-up in place. Sometitngs,
to use video clips, and | feel it worked on my computer. And then, | go to
whatever classroom | teach in, and that computer does not have the rightesoftwar
to support the video clip. So we have to switch plans and go on to something
else, and then try to trouble shoot that and come back the next day. Or convert
[the clip] to a flash video, from a Quick Time video or something, and then show
it that way.

Similarly, many other participants mentioned that they had to prepare aipatin,

usually overhead transparencies and projectors, for their classes.
Lack of advanced computer tool€omputer technology was not advanced

enough to allow the teacher educators use it in their classroom extensivelyast &t

some purposes. For example, as a participant in Physical Education pointed out,
You cannot practice shooting a jump shot on a computer. It is just no way. And
most of our skills are [learned] in that way. You cannot get into the
cardiovascular shape by playing on a computer, you have to actually run.

Lack of computers in school districtsany participants mentioned that some

school districts usually did not have certain computer technology elemeitébleyar



60

at least they did not have elements as good as what was available at thstynihen

asked if sometimes he wanted to use computer technology but for some reason could not,

a participant answered,
Sure. | do a lot of work with school districts, where | go out help them prepare
their lesson plans, get their test together, and | cannot always count on being able
to hook into the Internet in the presentation, and | cannot always count on having
a projector there, and a projector that works, so | always have overhead
transparency backups, and | carry my own overhead transparency projector, and
would say 1/3 of the time that is a good thing. So that | do that, always prepared,
so usually when | am on the road, is when | try to back it up, | don’t completely
count on projectors. You've got to have that backup, and because as long as you
have a lesson plan printed out, you can always just write on a chalk board, of
course you don't see chalk boards anymore (laugh), with a lesson plan in my
hand, | don’'t need anything else, | can just write on a board, somehow, and that is
of course we all used to teach years ago.

So, in many cases the backup of choice is the technology most recently replaced.

Personal Experiences and Computer

Technology Integration

My interview data revealed different life/teaching experiences of thieipants.
When asked if their life/teaching experiences have influences on thisitodswmf using
or not using computer technology in teaching, all the participants gave positiversnsw
| classified their life/teaching experiences and computer technaitggration status into

four categories.

Category | (Advanced Users)
In general, the participants in this group were active in the integration of computer

technology. They used a lot of computer programs in their classrooms. Their
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life/teaching experiences were very different: some of them had 30 or #0oyea
teaching experience, while others had a few years of teaching expesrisome of them
taught themselves how to deliver online courses, while others had online coursglearnin
experiences before starting teaching; some of them were in departmentsrtha
supportive of computer technology, while others had to struggle through all the
difficulties on their own. However, these differences did not change the fattela
were curious about the computer technology, amazed by the power of computer
technology, and were not afraid to try new computer technology. In a sense, it was the
interweaving influences from life/teaching experiences and persenalifihe common
characteristics of their experiences and personalities were Isfeticavs:

Curiosity toward new thingg.he participants in this group showed some
common characteristics without exception: They were curious about new thiags. A
result of this curiosity, the teacher educators usually took initiativeartaliseir
computer exploration without any other requirements from their departments. Some of
them even invested their own money and time, without been reimbursed, before the
university and schools would provide computers for them. For example, when asked if it
was hard for him to go from a non-computer age to a computer age, one participant
answered,

Oh, not too [hard]. | have never had any classes in it (computer technology). So,

| just kind of discover on my own. And then | had ... bought a Mac, back about

1988 or 89. This one was a little Mac, [with] little tiny screen. And | brought that

to school, because they wouldn’t provide for us yet. So | brought that to school in
a case for three or four years.

Amazed by the power of computer technoldggny participants in this category

were amazed by the power of computer technology. One of them told me:
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[1]t was just fascinating. | started off doing all my lesson plans and urdts a
handouts on the computer. And | love the fact that you could then quickly fix
them, because in the old days ... what you did was extremely difficult to change.
. So I love that part about it. So you can constantly revise and update.
Of course, the power of computer technology went far beyond just revising
and updating. It also helped the students to be more engaged in study. As one participant
said,
| like the ability that [computer] gives me to engage my students. So,nfdudh
in a video clip, or if | can take an image, work with it in Photoshop, and ... [it] is
usable for my students, that would allow them to visusdlgwhat | am trying to
teach them, either through the video or still image. | love the power that this
(computer) gives me to do that. ... | love the color, the [image] size ....
Not afraid to try something newDne of the participants pointed out that it could
be a personality thing that he was not afraid to try something new. He told rretisat
department, they have talked for years about early adopters and the lag grotng For
early adopters, they would try out the software as long as they thought the software
would be useful in their teaching. “I like playing with the stuff, it is kind of fun,”did.s
Another participant told me that when he first started using the computer, he used
the Mac system and got quite familiar with the system. Although he got used to
Macintosh computers, he switched quickly to the Windows system on observing the fact
that many sites he taught at did not use the Mac system. “I just startedPiGause
(Windows machine) entirely,” he said.
Time was not a botheMVhen | interviewed these participants, | wondered if it
was hard for them to find time to do all these explorations on computer technology.

When asked if time was an issue, the participants answered:

“Oh, yeah! It is a huge issue, but it's worth it.”
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“We all think that. But we do have time. If you want to learn how to use the
technology, you will find time to use it.”

“(1 did not sacrifice a lot of sleeping time). But | spent a lot of evenings. You
know, just messing around, because | was curious.”

Motivated by the advantage€ompared with the participants in other categories,
the participants in this group were more motivated by the advantages of using computer
technology in their teaching. As one participant, who had gone through the non-
computer age with 34 years of teaching experience, said, “When | fitedstaaching,
the computer was not used at all as it relates to the educational process. thée see
advantages to use a computer, so we integrate computers.”

Another participant, who had 40 years of teaching experience, added,

| tell you ... [a] big motivation for me [to use computer]. ... | have always been

very interested in serving the students out in the remote sites, you know. So, in

order to do that, it was not that realistic to drive out there all the time, or to fly

So, the best way to do it was to use the technology. So, it was kind of a means to

the end: Serving the students out in the distance site.

Besides the above common features, it was worth mentioning one participant’s
computer skill learning experience here. In the early 90’s, when he waseavpre
teacher, he took a class on basic Lotus 123. Later, before going out to studeteteach
had an instructional technology course. He described the class this way:

All I remember doing there was [that the class was] the firstitimage ever used

the scanner. And it was an old (one). It was one of the first scanners that they

had there. This would be in the early 90s. It was slow. And we made overhead
transparencies -- that overlaid, ... the flip, multiple stacking, -- | guegsditv

do a video, like an in-camera-edit, with the old VHS. This was old stuff. And

then, we did a little program. They had just got a program called Hyper Studio. It
was like a PowerPoint. But it was years ago. It was an Apple version of
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PowerPoint. | remembered learning that. But that was one of those examples of
learning a program that | never used again.

However, these basic skills had exerted a subtle influence on his future computer
skill development. As he later pointed out,

[T]he skills that I learned, by learning that program (Hyper Studiopgelete

learn PowerPoint, helped me learn some of these others. ... When | started

teaching high school in 1994, | had never heard PowerPoint. ... [T]here were still

so many program that | have never used. But | have given the skills in my

undergraduate program to the point that | was not afraid to just jump in and pull

the menus down and try to figure the programs out.

He continued, “I have learned how to do web design completely on my own.

Dreamweaver, | have learned on my own; Photoshop, | have learned on my own. | have

never taken a formal class with those.”

Category Il (Technical Users)

The second category included the participants whose content areas were very
computer technology oriented. For example, the participant needed to master CAD
software and G&M Codes in order to teach construction and manufacturing control
courses. It was their job to achieve a high level of professional competency of using
these computer programs.

The participants in this group were teacher educators with long-time teaching
experiences. The computer technology they taught was very differentfeccornputer
technology they learned as students. As one participant said, “All the gtaéhl t.. was
not part of my undergraduate curriculum.” In order to stay on the top of their pooigssi
level, they went to conferences, attended workshops, and taught themselves, picking up

the new technology and skills in their professional careers.
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Although these teacher educators were deeply involved in using their professional
software for teaching, they admitted that the evolving nature of the sefiveara big
challenge for them. When asked if he felt comfortable when experiencing tigeshat
the technology development, a participant replied, “No, never!” He continued,

Last summer | had to learn a new CAD program. And | knew what a CAD

program can do, because | used to teach it 10 years ago. But | don’t know where

to find [a certain] command. And there are so many levels of menus. It takes
hours [to figure it out] sometimes. | know the software can do it, but | don’t

know how it does.

However, he had never given up on mastering new software, since he regarded learning
new professional software as his responsibility for being a teacher educhai®field.

My interview data showed that the nature of this professional skills updating
requirement gave the teacher educators a stronger ability to handle coeglutetagy
difficulties and made it easier for them to adapt into new technology envirangnt
one of the participants indicated, he used to only use the professional software in his
classroom, without integrating other computer software and programs, such as
PowerPoint, to assist his teaching. A couple of years ago, when he began to teach in
some newly-built classrooms equipped with computer and internet accesstdukteta
catch up with all computer technology skills he had ignored before. He did not feel
overwhelmed by learning these new computer programs and skills. It was asona
infer that a person who got used to dealing with the constant changes of computer

technology in his own content area would probably regard web-searching s#tilisiag

PowerPoint as much easier tasks.

Category lll (Reluctant Users)
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The participants in this category took different approaches to using computer
technology in their teaching. Like one participant said,

| use very few PowerPoint presentations. So, what | do is | use PowerPoint to

make an overhead transparency. And | will use a transparency machine, in some

cases; | use a board, in some cases. But I still use the computer to prepgre for m

audio-visuals in somewhere or another.

This participant used Word for a lesson plan, used Excel and Blackboard to keesp grade
and also contacted each one of his students once a week through email. However, he
regarded himself as “not a heavy computer user.” “I would say that | cbose use the
computer technology more than other [teaching tools],” he said.

My interview data showed that although these teacher educators realized the
importance of computer technology integration, their life experiences prgmavignted
them from adapting to today’s computer age. When asked if life experiences had a
influence on her computer technology integration, one of the participants said,

Absolutely. Like I am older, | was not raised with computer. So when | think of

finding information, my first thought was not the computer. Whereas younger

kids, like my children would say, “Mom, just go to the web.” And | was like, “Oh,
yeah!”

Another participant’s life experience showed how he got lost in the rapid
development of computer technology. He was once a teacher who did not use any
computer technology at all before he went to graduate school 20 years agbe Yet
became very computer savvy during his study in a doctoral program, since he not only
minored in Instructional Technology, taking computer technology classedsbuaaght

a computer technology class as a teaching assistant. He used IBM comyatiers

many computer programs in BASIC Language, and even helped his parents with their
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computer needs. He used the same computer knowledge and skills for two years of
teaching in a college after getting his Ph.D. However, when he changed his job to a
different university, where using Macintosh computers were required, thinggechan
“All of a sudden, | was far behind again.” He said. It seemed that the sudden change of
the environment had cast a dark shadow on his continuing explorations in the new
computer world. Like he said, “I don’t think | have really caught up.” According to my

interview data, he does not use too much computer technology in his teaching.

Category IV (Resisters)

One of my participants considered herself as a person who was very limited on
using computer technology and was not anxious to embrace computer technology. She
said,

| am so technology handicapped myself.... | don'’t feel like | want to embrace

that. ... | am not savvy with it.... | am not comfortable with it.... It is not

appealing to me....It is too scary....It does not work for me, it is too hard. | am

like, “Oh! I don't know!” As far as integrating stuff, | am very limited. éam |

think it is wonderful stuff, but I am like, “I feel old.” | feel like | don’t want to

learn that new stuff.

However, during the interview, she told me that she was planning to use the
threaded discussion feature of Blackboard in her methods course. In orderve tukie
goal, she would need an expert from the FACT to set up the computer systems in her
office. She was not required to use Blackboard. She used it only because she saw some

of the features could be helpful in her teaching. Besides using Blackboard, skeohad a

collected a lot of useful websites for her students.
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As our conversation went deeper, | realized that she actually would like to use
computer technology in many other situations, as long as the technical part ofkhe w
could be taken care of. For example, she told me that one of her friends, who was also a
teacher educator, took all the students’ written work and, by the end of a semester, burnt
it on a CD for each student. “l don’t know what that is. | don’'t know what that means. |
don’t know what she is talking about. But if somebody would do that for me, and | can
give it (the CD) to the students, great!”

My interview data further showed that her family life could have influences on
her attitudes and reactions toward computer technology. Her husband is a professor, he
son is a doctoral student, and she has a son-in-law who is an electricatentjileson
is very savvy and my husband is very savvy,” she said. “And he (the son-in-law) knows
everything. They all know about the computers. So, | feel like, | just raise myhdnd
somebody comes and fixes them for me.” Her life experience probably exiphiye
she did not want to explore computer technology on her own. As she said,

[S]pending time, like trouble shooting, figuring it out...l don’t find that is

appealing. No, | want it be done. | want to have everything ready, everything

organized. And | want to feel confident and comfortable. But | will find other

ways rather than spend my time doing that.

When asked if she believed that the more she used computer technology, the more
she would be confident in using it, she replied, “Oh, | am sure [l would]! Itis true!”

However, since she was facing the point of retiring, she chose to maintaiadfenge

styles, instead of doing some explorations.

A Brief Discussion
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Although | categorized the participants into four groups, it was not appropriate t
evaluate their teaching according to which category they were in. tjrallabe
participants showed their enthusiasm for teaching regardless of their compute
technology status. Even the participant in category IV said, “I feel werfydent that |
am doing the right thing, doing a good job. And so | am happy. | love my job here.” |
also observed their enthusiasm during my classroom observations. | noticelthizat al
classrooms | observed had a strong learning atmosphere, whether théonssed
computer technology or not. Moreover, the following patterns also emerged from my
research data:

Gradual evolution.My interview data showed that the participants who were
very interested in trying out different and new computer technology in themitey
were those people who never stopped exploring new computer software and skills during
a long period of time, usually decades.

This phenomenon seemed to suggest that computer technology integration should
be a long-term process that required the teacher educators to foltbe athy the
development of computer technology. In fact, many of these participants admitted tha
without their long-time involvement with computer technology, it would be
overwhelming for them to make the transition in a short period of time.

Advising the studentsvly research data showed that the teacher educators who
did not use computer technology in classroom could also provide good advising for the
students on how to use computer technology. For example, during one of my classroom

observations, a participant in category Il did not use computer technology in his own
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teaching. However, he taught his students the appropriate ways of using computer
technology, such as using the “bullets” function to reveal the learningiatai@mne by
one on the screen. His teaching also went into detail on how to set up the computer
system. For example, during his students’ presentations, he set up the computer to face
the presenter. In this way, the student presenter did not need to look back atdhe tex
the projection screen. They could face their audience all the time. All thasgies
helped his students improve their teaching skills. This example seemed to fugfgest t
teacher educators’ computer training could probably switch from learning aterimg
computer skills to knowing the teaching effects of these technology tools.

Different emphasedMly interview data showed that all the participants share
similar assumptions toward computer technology integration. These assumptiens we
1. Computer technology was a useful and a powerful teaching tool
2. Computer technology was one of the tools in a teaching toolbox
3. School districts were not well equipped with computer technology
It seemed that the teacher educators in Category | (advanced users) and Il
(technical users) emphasized the first assumption more, while the tedobatoes in
Category lll (reluctant users) and IV (resisters) emphdsize second and third
assumption more, respectively. For example, when asked if a piece of paper and pen was
more useful in teaching, the participant in category IV replied,
Oh, no! Ideally, if everybody has laptop, where they could automatically save,
publish, and print hardcopy, (it) would make a lot more sense than paper and
pencil. But the school needs to (have computers). We could be sure that (if) every
kid could have access to that, that would be great. But you know the way it is

now. There are just a few people, who have [access] at home, or have it to bring
to class. Even (in) my college classes, | don’t see every studentnaalidawith
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a computer, with a lap top. So, you get to rely on what you have available, which
is paper and pencil, still.

My interview data suggested that the teacher educators who held the first
assumption were more motivated to have computer technology integration than the

teacher educators who held the second and third assumptions.

Positive and Negative Aspects of
Using Computer Technology
Positive Aspects of Using
Computer Technology

According to my interview data, there were some positive aspects of using
computer technology in the teacher educators’ classrooms.

Providing advantages in teachingylany participants pointed out that computer
technology had brought advantages to their teaching. As one participant said,

[That is] absolutely! Just the fact that ... when we have type writers, youdave t

go back and retype the whole page. Just the ability to use Word processing and

fix things and the way of storage, the way you can store things on computer, just
those basic things.

Another teacher educator added that she could use PowerPoint to project actual
images, making some teaching materials become tangible. And that waslpéuyih
teaching. Also, by projecting teaching materials, she could deal effgatiite a larger
class size.

Improving productivity. The use of computer technology also improved the

teacher educators’ productivity, saving their time and making their workouggs

easier. As one participant said, “[T]he first component of computer use wouwdd]be [
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lesson plans. Being done on the computer, we have a consistent ability to change lesson
plans already established.” Many other participants had similarierpes on working
on lesson plans and grades. Just like another participant said,

| also am in love with the computers, because back when | learned to be a teacher,

| did all my lesson plans on paper, pencil, and old legal pads. And now | have all

my lesson plans on the computer. | can put those in, pull them out, and | can print
them out. It just saved me a ton of time by having my lesson plans in Word. |
have being using Excel for [recording] grades. | thought that was a big step for
me. Coming from the old days, we had a calculator and grade book. But now

that the Blackboard comes along, | don’t use Excel anymore, because Blackboard

can do all my grades [and perform computations automatically]. And the students

can see their grades [in the class, as you go along]. So, | am using Bidakiboa

and off a lot to do that.

Computer technology also improved their students’ working effectiveness. As
one participant said, “students can access information on a computer a lohtaster t
going to the library and looking up a hard copy of a particular article. So we sgent |
time doing that.” Later, he mentioned that computer technology could even save the
students’ money. “They don’t have to have a paper copy; they can have the information
right in front of them on the screen, instead of having a hard copy. So we save money for
the students using the computer technology,” he said.

Offering easy accesse&ne participant mentioned that since there were so many
computer labs on campus, it made the computer labs more accessible than the library
was. He regarded this as an advantage for using computers for the students. USU has 10
computer labs (Old Main computer lab, Taggart Student Center computer lab, AG
Science computer lab, library computer lab, Family Life computer lab, businedisidpuil

computer lab, EE/CE computer lab, YETC computer lab, ITE computer lab, and UR

Graphics computer lab) dispersed all over the campus. These computer labs eere und
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the direction of Network & Computing Services and the Computer Fee Committee. The
computers in these labs were equipped with the most advanced software as well a
qualified consultants trained to answer general technical questions.

Engaging the students and enhancing teachi@gmpared with passing around a
magazine and showing students an image, computer technology provided large colorful
text and graphics that the teacher educators could easily choose to prommildnd
change according to their instructional needs. My interview data showeddstadinthe
teacher educators loved the power of computer technology, especially whemsesmeti
they could pull in a video clip and/or manipulate images in Photoshop to allow the
students to envision the lesson content. It would largely help the teacher educators
engage the students in the learning process. One participant told me that eweck s
in the classroom a video clip of an actual cell dividing into two parts. “Whenédtar
teaching 15 years ago, | could not have done that. And so, that is the incentive (for using
computer technology),” he said,

| had a football player back in the classroom, who had not been engaged with me

at all in the first three weeks of the class. When | showed the video of that cell

dividing, he said, “Can we see that again?” So, that is the power -- seeing my
students’ eyes light up and said, “Oh, | get it! Now | can actually Bee it

In some content areas, it would be a critical element in instructions to h#ow t
students to actuallyeesome particular processes. For example, in the content area of
agriculture, it was very important for the students to see how to slaughtersaaimdal
how to vaccinate animals. As one teacher educator said, “[W]e can tell them (the

students) [about the processes]. We can have them practice. But they need tg see. Iti

absolutely important for all of us (both the students and the teachers). niuista In
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the past, teacher educators used VHS tapes and video projectors to show thetbidents
processes. When it had first become possible, the use of VHS tapes was regarded by
some participants as a revolutionary change. However, as one teachesreducat
mentioned, it used to take six weeks for them to get the film strips, coming from
companies out of town. And now, with computer technology, the teacher educators could
not only obtain the videos on DVD or on the internet, but also could prepare the teaching
materials right before the class. “Simply go to the website, pull it out, and nnakie s
works,” one teacher educator said. As he continued,

And it isamazingthat we could show the students in simulations, in modeling.

And of course, the next step is that we could get them to the laboratory and let

them practice it. And at some point, hopefully, [we need to] get out to the

community and actually learn by doing and do by learning.

Presenting most of updated teaching resouréasmputer technology had also
provided the teacher educators with most of updated teaching resources. Oipaupartic
in Physical Education major told me about a time he taught a lesson on flexiBgity
one of the things we do in physical education, we would pull up sites on the internet that
deal specifically with flexibility and show the students how other people tkaghility
and measure flexibility,” he said.

My interview data showed that many of the teacher educators used the Imternet t
get current teaching information from research, lesson plans, and teaciténgTine
teacher educators also asked their students to look up current research inforitaddion re

to the topic areas on the internet. One participant described the interneteesbuge,

great,andfast
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Enabling distance educatiorOne of the most obvious advantages of using
computer technology in educational purposes was to enable the long distance teaching
and learning. As one participant said,
| think one of the things [that] is shown pretty clearly is that you don’t have to be
right here in Logan to get a good education. The technology is good enough now

that you being in Mexican Hat (a community in southern Utah) [will still allow
you] to get a good education.

Negative Aspects of Using
Computer Technology
Relying too heavily on computer®ne of the negative aspects that most
participants mentioned was that some faculty members relied too heavily on using
computer technology in their teaching. Many participants were concernefitézatier
educators emphasized too much on computer technology, it might cause the preservice
teachers to lose their abilities in using other teaching tools. In situati@rsc@mputer
technology was not available, these preservice teachers might panic andefie ttise
as a teacher because of the inconvenient environment. Like one participant said,
| think a lot of new teachers, they are so busy putting a lesson plan together, and
put a PowerPoint presentation together. And when they finally get to the
classroom, they simply go through the PowerPoint slides. And that would be very
boring in a high school classroom.
Inappropriate use/over use of computéty interview data showed that
PowerPoint was probably the most abused computer program in classrooms vgasce it
easy for a person to simply go through PowerPoint slides without considerimgy his/

instructional objectives and sometimes never using pictorial materiaé(P®03). One

participant described some faculty members’ classrooms as dark plateshyithe
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instructors’ PowerPoint slideshows going on for the whole class sessionsthifxgry
that the students wrote down was coming from the PowerPoint slides. “Andvediat
is an overuse of a computer. And it simply is all what they are doing, depending on the
PowerPoint presentation,” he said.
Not Using Computer Technology
Even When It Was Available

Although computer technology was a powerful teaching tool, my interview data
showed that sometimes the teacher educators chose not to use computer teeliralogy
if it was available. This usually happened in the following situations:

Teaching in a more efficient wagsometimes, the teacher educators recognized
other teaching tools as more effective ways than using computer technology. My
interview data showed the following specific examples given by the ipartis from
their teaching experiences.

Example 1:If an instructor tried to illustrate or map out the teaching materials, it
was easier to write them down than to use computer technology. In this way, the
instructor could draw out the students’ thoughts as well as add a little bit of human touch,
which the students liked to see, to the teaching.

Example 2: Sometimes, when demonstrating a process, the teacher educator
would choose to do a real demonstration by either going to the site on a field trip and
using actual objects or staying in the classroom, instead of showing thetstadeleo
clip. The major difference of using these two teaching methods was that thestudent

could ask the instructor questions when seeing a real demonstration. They could not do
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the same thing to the human on a video clip. So, there were more opportunities for the
students to get immediate explanations in real demonstrations.

For instance, it was considered to be easier for an instructor in Physizaition
to teach the students how to shoot a basketball without a computer than with a computer.
Although there were computer programs that would offer teaching materials topithe
in actual teaching situations, the instructor’'s hands-on demonstrations worlirgevit
students was seen as being more beneficial to the students. In a sitkatibis lit was
also reported to be easier for the instructor to give the students immeeddiiadie when
watching them practice. After practicing the skills, the instructor wouétdihe
students toward the computer technology for computer-based demonstrationfpand he
them continue the learning process.

Example 3:In some content areas, such as Physical Education, there were times
when observation of activities worked better than using computer technology. The
students in the Physical Education major, for example, needed to develop a geaaf sens
observational skills. Although the students could use computer technology to enhance
the skills, it was better for them to actually be in a classroom and observeagal e
activities.

Example 4:Sometimes when an instructor needed to show the students a real
object, such as a cutting torch, it was more effective to bring in the real daiad t
classroom than to use a PowerPoint diagram, as long as a real torch wageavaila

Example 5: Sometimes, face-to-face discussions would be essential for the

students to develop critical thinking and analytical skills. Although computer tegiynolo
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had a considerable asset in presenting information in classrooms, it would pizdabl
less useful than class discussions. The use of computer technology on threambdsscuss
requires the students to use outside class time.

Using different teaching tooldViany participants pointed out that in order to
allow their students, the preservice teachers, to learn different teacdlitegjists, they
used a variety of teaching tools, such as overhead projectors, computer techndlogy, rea
demonstrations, and classroom discussions. Thus, computer technology, although it was
an important teaching tool, became only a part of their teaching techniquesalgspe
those content areas where hands-on practices and experiences werende@ching
and learning. As one participant said, “We try to teach in different ways.|&ses are
hands-on, so we cannot do everything on a computer. | only use computer once or twice
during [the full semester of] class. And the rest | deliberately userehi (teaching
tools).”

Using existing equipment to achieve the same gdametimes, when the teacher
educators had ready-made teaching materials, they would not bother using computer
technology. For example, when they had video tapes or DVD disks available, they would
just used a regular VCR or a DVD player, instead of setting things up on a coanpiter
watching them there. Sometimes, when the teacher educators had thangteachi
materials on transparencies, many of them would not transfer these Inatévia
PowerPoint slides, since it took a lot of time to transfer all of them. In aisrtuike
this, the use or disuse of computer technology would achieve the same instruciadsal g

for the teacher educators. As one participant said,
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Whether it is (on) PowerPoint or it is (on) transparencies, they (the studdhts) wi

get the same information. And we will talk about it (the teaching materiafsj

it is all good. 1 don’'t see my going through and spending time to do (transfer) that

is worth it.

Another participant added, “[Even if] you are using a computer, you are doing the
same thing. But you can do it without a computer.”

Undermining teaching stylesSome participants did not choose to use computer
technology, because of undesired effects in its use. They might explain thatetiegt ne
to exert their own teaching style, which they thought would be beneficial for thei
students. One participant said that when he needed to write concepts and run through
examples on the whiteboard, he would choose to use an overhead projector rather than a
computer in order to have a bright classroom and a good interaction with his sttldents
would definitely not want to use the PowerPoint or to turn the lights off. | would not use
computer technology in that case,” he said.

Other teacher educators already used computer technoldgyinterview data
showed that sometimes a couple of participants chose not to use computer technology
because they believed that the students had already been exposed to a lot of computer
technology in other classes. As one participant said, “I don’t even use PowerPoint too
much because they get that so much in other classes.” Thus, it seemed to be upnecessa

for the teacher educators to show the students the teaching techniques that they ha

already known.

Formal Computer Skill Training

The FACT
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The FACT center at USU is in charge of much of the computer technology
training for all the faculty members of the university. (Other entitiasttain are IT
Services, especially their HELP desk; College of Education technigabgees,
including the YETC; and the technical people working in each department.) My
interview data revealed that the FACT has two major ways of providing training
opportunities for the teacher educators: workshops and assigning represemtaacs t
department to help the faculty members when they had technical difficulti€sT FA
usually holds workshops on various topics, such as Photoshop, PowerPoint, Blackboard
Vista, and so forth. All the faculty members could register for these work§teepsf
monetary costs, but with a significant outlay of time requested.
The Teacher Educators’ Perspectives
on FACT Service

According to my interview data, all these teacher educators were messor
involved in the computer skill training provided by the FACT. Some participants went to
the FACT training workshop once or twice a year, while others attended the workshops
once every couple of years. In general, the participants did not go to the workshops very
often. As for the representatives who were assigned to each departmertermgw
data revealed that most teacher educators regarded their represestatizdumble
resource. These representatives usually had the following responsijpliibgiding
training schedule to the teacher educators in each department, settingoupec@ystem
for online course teaching, and help solve some other technical problems for tkee teach

educators.
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The teacher educators held positive as well as negative opinions about the FACT

services.

Positive Aspects

According to my interview data, the teacher educators had the followingvpositi
attitudes toward the workshops and the representatives of the FACT:

Helping develop computer skill$Vhen asked if the workshops from the FACT
were helpful in developing their computer skills, many participants gavevpos
answers. As one participant, who attended three workshops, including the advanced
PowerPoint, WebCT, and Blackboard, said, “Absolutely! In all those cases, tpeghel
| would say they taught 100 concepts there. | came back and used 20 of them. [Even
though all were not usable, the workshop] still helped immensely.”

Sometimes, even in situations when there were no workshops on some particular
computer programs, the teacher educators could still get help from the FACT. F
example, a participant once got a one-hour training with a FACT constalteairn how
to use Adobe Connect, which was not a regular workshop topic. Another participant also
pointed out that he went to the FACT asking some specific questions, rather than
attending workshops. “l went there sometimes for coaching on different thiegsaidh

Helping set up online course systenvany participants pointed out that when
the whole university was switching from using WebCT to Blackboard, the représentat
from the FACT were very helpful. As one participant said,

| think they are doing a pretty good job, providing things that we need. [T]he
change ... was painful. ... [B]lackboard did not work half of the time, and we all
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had our stuff on WebCT. [T]he FACT center was doing a really good job try to
get us all over there, get us up to speed, ... and keep us up to date.

Thus, it seemed to be an effective way for the representatives to help tiye facul
members individually on setting up online course systems.

Gathering training information effectivelyOne participant mentioned that the
FACT got information from faculty members on their particular needs famitegr
computer skills. FACT center people then, according to the results of thesgssaete
up workshop schedules and informed the faculty members about the time and location of
the workshops. The participant indicated that the system worked out very well.
Negative Aspects

According to my interview data, the teacher educators had the following negative
attitudes toward the workshops:

Time conflicting.One participant said that it was hard for her to attend FACT
workshops and even go to the FACT center to ask questions during the work hours.
When she finished her work at 5:00pm, FACT was also closed. In fact, the workshop
time issue also showed up in my pilot study, where a faculty member suggested having
evening workshops instead of day time workshops. When asked if she would be tired
after a whole day’s work, she said that she could be. “But you are learhargg¥es lit
up.

Overwhelming amount of informationother issue that many participants
pointed out was that each FACT workshop delivered too much information for the
faculty members to learn and use. Although some participants were happypictiaece

fact that they could use only 20% of the information from each workshop, other
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participants felt overwhelmed and finally lost their interest to learn. As otieijpant
pointed out, “I remember going to the WebCT training. And it was like, ‘Woo!" ... Just
too much information to me ... It was very hard for me.”

Poorly organized instructionsA couple of the participants complained that the
instructions at FACT workshops were not very well organized. As one teachetoeduca
said, “They don’t put the materials out there in a way that is well suitechioa{tdience
to learn].”

When asked about his perspectives of attending FACT workshop, another
participant used the word “horrible” to describe his feelings. He gave meifcspe
example on his first time attending the WebCT training. The instructor of theseogr
gave the learners a manual for their future reference. However, his tpacsased
on a different set of learning materials, rather than the manual. He said,

But to me, it would be nice if | would be taught out of the manual that | was going

to use as a reference to figure things out, because when you are taught something

that isthat different with that new (information), you know you will only absorb
maybe 25% of it.

A week later, when he was foundering his way to pick up the learning materials in
the workshop, he realized that the manual was out of date. “That was why they didn’t
want to teach out of it.” He said. His other workshop training experience alschimade
feel that the instruction wasn’t worth his effort and time.

My interview data also showed that none of the participants remembered
receiving any handouts from the FACT workshops. Although it was hard to generalize

this conclusion to all the FACT training workshops, it seemed to be that, arteaghé

point of view of these participants, the FACT lacked some follow-up strategies t
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increase the efficiency of their workshop instructions.

Specific Computer Programs in Use

During my interviews, | asked the participants the specific computer pregram
they used in their teaching. Their answers provided me with two categories of aompute
programs. The first category included computer programs that were used dmdy by t
participants in particular majors, while the second category included carppogeams
that were used by all participants (see Appendix E for the definitions of computer

programs and devices).

Category | (Professional Software)

The teacher educators in different content areas had their special aompute
software used for special purposes. For example, the curriculums in the Bapatm
Engineering and Technology Education included communications, construction,
manufacturing, and transportation. Thus, the teacher educators in that departrment we
required to master computer languages and programs such as G&M Codes, CAD
(Computer-Aided Design), and CAM (Computer-Aided Manufacturing).

The teacher educators’ use of such computer software had positive inflaances
improving their computer skills and building their confidence of mastering other
computer programs for their teaching. According to my interview data, exddtat
teacher educators from the departments with heavier computer technology components
showed more self-assurance of their computer knowledge and skill levels. Fpteexam

a participant from the Department of Engineering and Technology Educatioiomeeint
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that they did not have any major problems in terms of using computer technology. “We
tend to be the type of the department that can solve our [computer technology] problems
on our own,” he said.

However, the teacher educators’ use of the first category computeasoitas
not the focus of my dissertation. The reasons were as follows:

First, for many teacher educators, the first category computer sefivesr
considered as mustinstructional content. The software was not a toalssisttheir
teaching of other instructional materials.

Second, in order to master the first category computer software, many teache
educators needed to attend professional off-campus workshops. As my interview data
revealed, it was not feasible for the FACT to hold this kind of workshop, since, as one
participant mentioned, “there are not enough professors on campus that need that
training. So, it won’t work.”

Third, the computer software formed the foundation of specific courses, without
which, the course itself wouldn't exist. It was not the kind of situation where ttigetea
educators could choose either to use the software or not to use the software to teach.

Thus, my dissertation study focused on the second category computer software.

Category Il (General Software)

The computer programs in the second category were not considered a necessity
for some specific content areas. Rather, these programs were used bythmst of
participants in various departments. According to my interview data, myipantis

used the following computer programs to assist their teaching:
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PowerPoint. Some teacher educators involved in my study used PowerPoint to
give lectures. Some participants ugeynote which is Apple’s version of PowerPoint.
Web BrowsersMost teacher educators involved in my study used web browsers
such as Internet Explorer, Safari, and Firefox in their teaching. Tlor osgge of the
internet mentioned in my interview data included the following aspects:
1. Finding simulations on the internet to help teach content materials
2. Showing the students examples on the internet of what other people were doing
3. Looking up sources of information related to topic areas
4. Having students look up articles on current research
One specific online resource that was mentioned in my interview data was
YouTube. The YouTube clips were very beneficial, according to some partgipant
perspectives.
Word ProcessorsMany teacher educators involved in my study used word
processing programs to create and edit lesson plans.
Excel. Three participants used Excel spreadsheet for record keeping.
Blackboard. Many participants used Blackboard to deliver online courses and
keep grades. Some of them used it as a supplemental resource for faeeetada room
discussions.
Web design.Two teacher educators in my study used web design programs. One
teacher educator used some HTML coding for web designing, while the other teache

educator used iWeb.
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iMovie. Not many participants used iMovie. However, when asked if iMovie
was useful in their teaching, all the participants who used iMovie gave very positive
answers. The students enjoyed making their own video projects and liked tdrsee the
friends’ images — sometimes their own images — on their own movie.

Photoshop My interview data showed that only one teacher educator held a
positive attitude toward Photoshop and wished his students could have done more with
the program. He would like to see his students enhance their presentation sikisdy t
graphics, making changes to them, and bringing them to their presentation klithas
way, the students also did not need to rely totally on the internet to get graphics.
However, some other participants held a neutral attitude toward the use of thisprogra
Although they admitted the power of the program, they seemed to be not clear about its
specific usages.

One participant also mentioned Document Camera, which, according to the

participant, was useful for projecting maps with color and high definition.

Summary of Classroom Observations

From October 13 to December 5, 2008, | observed four participants’ classrooms.
For each participant, | observed one of his/her teaching sessions as well as steof hi
student presentation sessions. | compared the four faculty members’ classroom

observations in Table 2 (see Appendix B for details).
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Table 2

Comparison of the Classroom Observation Results

Comparison aspects Instructor A Instructor B Instructor C  Instrdxt
Content area Agriculture Agriculture English Engineering
Used computer No Yes No No

technology?

Methods course? Yes No Yes No
Computer applications N/A PowerPoint N/A N/A
Effective instruction? Yes Yes Yes Yes
Students used Most of them Some of them No All of them
computer?

Students’ use of PowerPoint PowerPoint N/A Professional
applications software
Students skillful? Yes Yes N/A Yes
Students’ presentation Yes Yes Yes Yes
effective?

Table 2 showed that the use of computer technology was not directly related to
the effectiveness of instructions as measured by the learning atmospheveabseng
the class sessions. Also, students’ use of computer technology seemed not to e directl
related to their teacher educators’ demonstrations of how to use computer technology
The students could have learned the computer skills on their own or in other classes,
which | did not observe. However, since the students only showed their skills on using

PowerPoint, which was a commonly used form of software package, it was nat clear
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they were competent in using other more complicated software, such as Photoshop and

video editing software.

Summary

In this chapter, | first reviewed the teacher educators’ attitudesdovomputer
technology integration. My research data showed that all the participantseckgar
computer technology as an important aspect in their teaching. They also @ahside
computer technology as a powerful instructional tool. However, it needed to be
selectively used. Although computer technology had influences on the teacheorsiuca
teaching, it did not change their core pedagogical beliefs.

In the second part of this chapter, | reviewed the factors that affecteddhertea
educators’ computer technology integration. According to my interview datified
three factors that promoted computer technology integration: advantages of using
computer technology in classrooms, a supportive environment, and job obligations. The
factors that hindered the teacher educators’ computer technology imtegnatuded
course evaluations, time issue, unreliability of computer technology, lack aofcatia
computer tools, and lack of computers in school districts. | will further discusss the
factors in the next chapter.

Next, | reviewed the teacher educators’ personal experiences and itsaafare
their computer technology integration. According to my interview data, |@ated the
participants into four categories in terms of their ways and attitudesd@earputer

technology integration. In the Statement of Probleet$ion of this dissertation, |
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concluded from my pilot study that the teacher educators were involved in high, medium,
and low levels of computer technology integration. Although the teacher educators
involved in my pilot study were different from the teacher educators involved in my
dissertation study, the classifications had similarities. In this ch&jaésgory |
(advanced users)nd Category Il (technical users) were similar to the high level of
computer technology integration mentioned in the Statement of Probeatsgory 11|
(reluctant users) was like the medium level; Category IV(resistassimilar to the low
level. Compared to the classifications in the Statement of Prolleendassifications in
this chapter were based on a deeper analysis. A major difference betweem the t
classifications was that the teacher educators on the low computer techintdggation
level generally demonstrated a negative attitude toward computer techimdtgation.
While in this dissertation study, the teacher educator in Categorysist@es)still held
the belief that computer technology was important and powerful in education.

In the fourth section of this chapter, | identified, according to my research data
the positive and negative aspects of using computer technology. The positive aspects
included providing advantages in teaching, improving productivity, offering easgsacc
engaging the students and enhancing teaching, presenting a variety of upaciet
resources, and enabling distance education. The negative aspects includgdaelyin
heavily on computers and the inappropriate use (over use) of computer technology. | wi
further discuss these aspects in the next chapter. During my interviewsssro@m
observations, | have also noticed that in some situations, the teacher educator®thos

to use computer technology even if it was available. I identified the reasoos]iag to
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my research data, and presented them in this section. In general, the teadter®duc
decisions on whether or not to use computer technology were based on their attitudes
toward effective ways of teaching.

In the fifth section of this chapter, | identified the positive and negative aspfect
the FACT services according to my interview data. The positive aspects inclugied hel
develop computer skills, helping set up online course systems, and gathering training
information effectively. The negative aspects included time conflictirgrwhelming
amount of information, and not well-organized instructions. | will further disties®t
aspects in the next chapter.

In the sixth section of this chapter, I listed the specific computer pregram
a variety of popular computer applications — mentioned by the teacher educators in our
interviews.

In the last section of this chapter, | summarized the findings of my classroo
observations. The results of these observations suggested that computer techrology wa
not directly related to the effectiveness of instructions. Also, students’ usepftiter
technology seemed not to be directly related to their teacher educators’ datimrsof

using computers.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

In this chapter, | will discuss the following topics: the major drivingdmt
computer technology integration; teacher educators’ modeling on using computer
technology; computer technology training at FACT; a supportive environment; and

students’ competency in using computer technology.

The Major Driving Force of Computer

Technology Integration

The findings of the last chapter suggested that observing the advantages of using
computer technology in education firsthand seemed to be the first step in chtieging
teacher educators’ orientation toward computer technology integration. This eamclus
seemed to be supported by the result of a small survey | conducted after my daia anal
phase, where | identified the positive and negative factors affecting congiiaology
integration (see Appendix D). This survey was used as a check on the esttisdi |
had made previously.

| asked five USU faculty members, including four teacher educators and a n
teacher educator, to give a weight to each factor on a 1-10 value scale. Thedvera
estimation of the outsiders showed thatdabeantages of using computer technology in
classroomdad the highest weight (9/10) among all the factors (see Figure 2). This
conclusion would probably conflict with my literature review result that liaage of

pedagogical beliefs was the first step in changing educators’ contgciteiology
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integration. 1 think the use of advantages of using computer technology in clasagoms
a variable would bring more advantages than the use of the change of pedagbeisal be
as a variable in conducting research studies. First, it is easy to méasadvantages of
using computer technology, while it is harder to measure the change of pedhgogic
beliefs. Second, compared to the change of pedagogical beliefs, the percephens of
advantages of using computer technology are more related to Rogersajge st
(knowledge, persuasion, decision, implementation, and confirmation) of individuals’
innovation decision making processes, since “individuals will seldom expose thesnsel
to messages about an innovation unless they first feel a need for the innovation” (Rogers,
1995, p. 164).Based on my findings, | would suggest that an examination of the
advantages of using computer technology in classrooms could become a f@arehres

topic.

The Comparison of Figure 1 and 2
The force field analysis model in Figure 1 was based on my estimations of the

weight of positive and negative factors affecting computer technologyatitay The
force field analysis model in Figure 2 was based on four faculty memisérsaéons.
Figure 1 and Figure 2 showed the following similar patterns:

1. Advantage of using computer technology in classraeceived the highest
weight in both figures.

2. Advantage of using computer technology in classraamsob obligations
received higher weight thak supportive environmennt both figures.

These similarities probably suggested that in order to enhance computer
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technology integration, it might be important to increase the opportunities for therteac
educators to realize the existence of some specific computer programs and tiese
examples of using these computer programs in educational settings. iomnadeiting
up job obligations was probably another effective way to improve computer technology
integration.

However, it was observed in Figure 2 that although the faculty members regarded
job obligations as a major driving force, they seemed not to have a strong dedde to a
items of computer technology integration into the course evaluation form. \Wasthi
evidence of cognitive dissonance, since the teacher educators’ desire of upngecom
technology was dissonant with their activity of doing something that would help gromot
the use of computer technology? The answer could be positive. However, further
research most likely needs to be conducted to analyze the teacher educatdse!
attitudes that were related to this cognitive dissonance.

In addition, it seemed that my estimated weigHtofeliability of computer
technologywas much lower than the faculty members’ estimations. My estimation was
based on my interview data as well as my experience in four years teatthieg
compute skill for preservice teachers class, which revealed that altheughreliability
of computer technology had caused frustrations to some teacher educatorabitsyrel
had being largely increased. | might have overestimated this improvement.

Figure 1 and Figure 2 also suggested that the driving forces and thexmagtrai
forces were almost balanced. This indicated that it was hard for the tedalators to

move toward the desired state to integrate more computer technology iealehing.
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Driving Forces

95

Desired State

Restraining Forces

- —————————

—

Advantages of using computer technology
in classrooms(10/10)

—

A supportive environment (9/10)

—
Job obligations (10/10)

<

Course evaluations (8/10)

_
Time issue (5/10)

—
Unreliability of computer technology (3/10)

<

Lack of advanced computer tools (5/10)

—

Figure 1.My force field analysis model on

Lack of computers in school districts (4/10)

positive and negative factors affecting

computer technology integration (weight based upon my estimation).
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Current State Desired State

Driving Forces Restraining Forces

e N ————————

Ple

Advantages of using computer technology Course evaluations (5.6/10)
in classrooms (9/10)

'
A supportive environment (7.4/10) | Time issue (6/10)

<
Unreliability of computer technology (6.4/10)

>

Job obligations (8/10)
<

Lack of advanced computer tools (5.4/10)

<

Lack of computers in school districts (5.6/10)

Figure 2.0utsiders’ force field analysis model on positive and negative factors adfecti

computer technology integration (weight based upon outsiders’ averagediesfiima
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Current State Desired State

Driving Forces Restraining Forces

 ——— e — |

Helping develop compurer skills (7/10) Time conflicting (6/10)

Overwhelming amount of information (8/10)

—

Helping set up online course systems (10/10)

—

Gathering training information effectively (9/10) Not well-organized instructions (7/10)

Figure 3.My force field analysis model on the positive and negative aspects of FACT

service (weight based upon my estimation).
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Current State Desired State
Driving Forces Restraining Forces
I T —— |
'
Helping develop computer skills (8.2/10) | Time conflicting (6/10)
'
Helping set up online course systems (8.6/10) || Overwhelming amount of information (6.6/10)
'
Gathering training information effectively (6.8/10) | Not well-organized instructions (6.6/10)

Figure 4 Outsiders’ Force field analysis model on the positive and negative aspects of

FACT service (weight based on the outsider’'s averaged estimation).

Comparison of Figure 3 and 4

The force field analysis model in Figure 3 was based on my estimations of the
weight of positive and negative factors about formal computer skill trainindt Ohe
force field analysis model in Figure 4 was based on four faculty memisérsaéons.

Helping set up online course systemnas the highest estimated driving force in
both figures. This result indicated that 1) setting up online course systentsewasst
effective service from FACT, and 2) one-on-one computer training was eie rffi
training format.

The comparison of Figure 3 and 4 also showed the different weights on
Overwhelming amount of informationl have noticed that one of the faculty members

involved in this weight survey circled “2” on this item, while others circled “8,” “8,”
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and “10.” Thus, | might conclude thaterwhelming amount of informatiovas a strong
restraining force according to both estimations.

Figure 3 and Figure 4 also suggested that the driving forces and the irggtrain
forces were almost balanced. This indicated that the current FACT trainindplyrolaes

not helpful enough in the teacher educators’ computer technology integration.

Comparison of Figure 5 and 6

In the last chapter, | reviewed the advantages and disadvantages of using
computer technology in education. Figure 5 and 6 showed the results of the weights
survey on these positive and negative effects. Figure 5 was based on my estimations
while Figure 6 was based on the four faculty members’ averaged estimatiohs. Bot
figures revealed that the advantages of computer technology integrationsivi
outweighed the disadvantages. Thus, there seemed to be no reasons for the teacher
educators avoid the use of computer

technology in their teaching, unless a more effective instructional tool cande use

Teacher Educators’ Modeling on

Using Computer Technology

The findings revealed in the last chapter confirmed that théneéeaucators
perceived computer technology integration as an important and indisgensibl
instructional tool. However, not all the participants were actiirelglved in modeling
the use of computer technology in their teaching, including some tédabber educators

who held strong constructivist pedagogical beliefs. This phenomeromesl to conflict
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with the findings of my literature review: Educators who held a constructiest wiould
be more involved in computer technology integration. Two major fachas likely
contributed to this inconsistency: (1) many content areas needesetchands-on

exercises to enhance
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Driving Forces Restraining Forces

 —— e —————————

<
Providing advantages in teaching (10/10) || Relying too heavily on computers (6/10)

<

Improving productivity (8/10) | mnappropriate use/over use of computer (5/10)

P
Offering easy access (10/10)

>

Engaging the students and
enhancing teaching (10/10)

>

Presenting most updated
teaching resources (10/10)

>
Enabling distance education (10/10)

Figure 5.My force field analysis model on the positive and negative factors of using

computer technology (weight based upon my estimation).
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Driving Forces Restraining Forces
*
— _
Providing advantages in teaching (8.6/10) | Relying too heavily on computers (5/10)
— —
Improving productivity (8.2/10) [ Inappropriate use/over use of computer (6/10)
>
Offering easy access (8.8/10)
—
Engaging the students and
enhancing teaching (8.8/10)
>
Presenting most updated

teaching resources (8.8/10)

|

Enabling distance education (9.6/10)

Figure 6.Outsiders’ force field analysis model on the positive and negative factors of

using computer technology (weight based upon the outsiders’ averaged estimation).
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constructivist instructions, and (2) the nature of methods courses required hes teac
educators to demonstrate the use of different instructional tools.

In order to further explore this issue, | compared the instructional methods in
different content areas, since my interview data revealed that contermioaitd be a
factor that influenced the teacher educators’ decisions on using or not using computer
technology to achieve their instructional objectives and goals. All the paritsi
involved in my study were methods course instructors. Many methods courses included a
diversity of curriculum that dealt with everything from classroom managetne
discipline to content. To be specific, | listed below the methods of teaching ireniffer
content areas according to the descriptions of the participants.

In the Agricultural Systems Technology and Education major, the methods of
teaching included demonstration and a great deal of laboratory-baseddewimch
gave the students the opportunities to learn by doing. Problem-based learning was
another major method in agricultural education. In problem-based learning, therteac
educators worked with their students, the preservice teachers, in preseptihg a
problem, developing solutions to the problem, and leaving the solutions open ended
enough for the students to get engaged in the learning process. Although somhetimes
teacher educators needed to prepare and give lectures, lecturing was ngoithe ma
method in this area.

In the Engineering and Technology Education major, the methods coursedcover
different methodologies for teaching, such as constructivist approaches,atveper

learning approaches, and traditional lectures. Since there were magyalescises,
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problem solving, and hands-on laboratory experiences involved in this major, the
methods course also needed to deal with teaching strategies in psychomotor domain, such
as how to hold a beaker and how to pour, as well as safety issues in laboratory settings
In addition, writing lesson plans was another important topic in the methods course as i
often is in such classes. Mostly, the methods course was a lecture class.

In the English major, the methods course covered topics such as how to teach
reading, how to teach writing, and how to assess students’ work. To be specific, the
course emphasized inquiry instruction, which taught the preservice teachers how to
engage their students to discover and construct meaning for themselves oratofdite
According to the participant, the best way to teach the methods course in Eragligh w
model the real classrooms, where the preservice teachers could expaedeaehing
methods, or to go out to the schools, where the preservice teachers could work with
school students. The course had a lot of activities, such as cooperative leamitigsacti
and some micro-teaching with role playing, where the students could expenehce
evaluate each other’s teaching methods. Pedagogy was an important content in this
course. The instructor took a very constructivist point of view and guided the students to
construct knowledge and make the meaning from their own experiences thaotigy b
to the learning environment.

In the Family and Consumer Sciences Education major, the methods course
covered different teaching strategies and resources, such as problenebasead,|
cooperative learning, and practical reasoning. The teacher educatonsusathigroup

activities and hands-on activities in their classrooms, since the preseagbereneeded
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to teach in a laboratory setting when they got a job. The teacher educatsscontbnt
area used very few lectures.

In the Music major, the methods course was mainly about classroom
management. The course also covered the topic of budgeting, where the teacher educat
taught the students how to use Excel to manage accounts. Of course, music major
students needed to spend a considerable amount of time on practicing musical skills.

In the Physical Education major, the ways of teaching included demonstration
(the teacher educator demonstrated particular skills), observation (tbatstadserved
the teacher educator’s performances), feedback (the teacher edatatord the
students’ performances), and evaluation (the teacher educator evaluated thts’stude
performances).

In the Social Studies major, the methods course covered writing methods on
lesson plans and teaching units as well as multi-expository teaching methods, such a
lectures, directed reading lessons, directed reviewing lessons, advanced wganize
graphic organizers, and cognitive maps. The course also covered special methods for
different content areas in social studies, such as anthropology, psychologgoci
government & political science, history, economics, and geography. Moreover, the
course covered general topics, such as adolescent development, and teaching models,
such as inquiry methods of concept detainment and case studies. All these contents
prepared the students for their student teaching.

Table 3 lists the major teaching methods in different content areas. Thsismal

this table shows that many majors made considerable use of hands-on exerbisesn W
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laboratory settings, the focal point of teaching was on psychomotor skills. Computer
technology could be less useful than instructors’ face-to-face instructnbess
particular computer programs were developed to assist the laboratory wq&rtrcalar
content area.

Table 3

Major Teaching Methods in Different Content Areas

Content areas Major teaching methods
Agriculture Demonstration; learn by doing; problem-based learning
Engineering Lectures; design exercises; hands-on laboratory egercise
English Inquiry instruction; model real classrooms; cooperative learning

Family Consumer Problem-based learning; cooperative learning; handswvitreact
Music Class management; learn by doing
Physical Education = Demonstration; observation; feedback; evaluation

Social Studies Lectures; reading; reviewing lessons; inquiry instructse;
studies

For example, in the agriculture area, the students could use computers to track the
growth of the poinsettia plants in green houses. From the time they plantexiie fl

the student could set a target market date and tracked the height of the plant, the bugs
they observed, the amount of water the plant received, and the PH value of the soil.
Since an unacceptable potted flowering crop size could cause higher shippimgcharg

downgrading of the product, and lost sales, growers of potted flowering crops usually
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face challenges of controlling the crops’ height under conditions that arerudpa@agh
year. These conditions include weather condition, cultivar, plant vigor, shipping date,
and pot-size. The computer program is a grower-management tool that can plot plant
height onto a graphic once or twice each week and make height-control dedigions a
comparing actual plant height with desired plant height over time. Thus, compared to
recording data on notebooks, the program helps save the users a large amount of time.
These specific computer programs would enhance teaching in a specific corddnita
could not be used in other content areas.

In addition, since these were methods courses, the teacher educators tried to
introduce different teaching tools, including computer technology, into thesrolams.
The nature of these courses required the teacher educators to analyxettages and
disadvantages of using different teaching tools. One participant said tihat dryd of
each class, he wanted to make sure that the students understood how to use specific tool
in specific situations. For example, if he modeled using a whiteboard in ahetassuld
give the students the guidelines for using whiteboards. For other tools, such as overhead
projectors and PowerPoint presentations, he used similar methods to guide the’ students
use of these tools.

Moreover, in some situations, computer technology could not replace other
teaching tools. For example, one participant mentioned that her classes whydulsua
of 15-minute long activities. Many of these activities did not involve computer
technology. My classroom observations also showed that the well-desigrszdanas

activities usually brought about an active learning atmosphere, even if thetos and
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the student presenters did not use computer technology at all.

Thus, computer technology was not involved in every aspect of the methods
courses’ instruction, since the computer technology was not advanced enough to replace
other instructional tools. However, it was probably not necessary only to use computer
technology in every teaching aspect and get rid of other instructional tools. ng&nge
teacher educators would likely teach in at least some situations without cosnthee
instructors probably felt that dealing only with computer options would have been a
mistake, as it would not adequately prepare the new teachers.

Computer Technology Training at FACT
The Characteristics of Computer
Technology Integration

My interview data revealed that the teacher educators’ computer technology
integration carried the following three characteristics:

First, the teacher educators did not need to become computer experts in order to
implement computer technology integration. During one of my interviews, laeteac
educator told me that he needed to master the professional computer programs such as
CAD. As for computer programs such as PowerPoint that assisteatigng, an
average level of mastery was enough. My interviews with other teachet@duznd
my classroom observations also supported this conclusion.

Second, all the teacher educators involved in my study were concerned more
about how computer programs could be useful in their teaching, rather than their

computer skills. Although there were some participants who tried very hard to improve
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their computer skills, their ultimate goals were to use these skills twdfi@ctheir
teaching. Even for that teacher educator who did not want to embrace computer
technology, she was still attracted by certain functions in Blackboard ameadwto try
them in her teaching, regardless of her “limited” skills. Thus, the real motiiar
computer technology integration seemed to lie in the application aspects, athtre
skill aspects.

Third, with the fast development of computer technology, it was very difficult and
time consuming for the teacher educators to follow every development of the compute
programs and try to stay updated. Sometimes, even the change of the interface of a
certain computer program could cause a big trouble for the teacher educatorsresho we
once very familiar with the old versions of the same program. For example, one
participant mentioned that he was bogged down for hours trying to figure out how to use
InDesign. He had been very familiar with desktop publishing software in éh&980s.

Now, there was no way that he could use his old knowledge since the electronic size and
quality of graphics and cameras has changed so much with the advent and growth of
digital photography.

Based on the above analysis and the analyses in the previous sections of this
chapter, | recommend the following methods to improve the FACT center workshop

training and other services:

Changing Workshops
The characteristics of computer technology integration implied that the cemput

technology training in FACT could switch from emphasizing computer skills tigaioi
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extensive introductions into the educational applications of computer technology. For
example, some of the workshops at FACT could change into lectures or discussions on
different ways of using well-accepted computer programs such as PowerPoffarantli
teaching environments, while other workshops could contribute to the applications of
new educational computer programs such as Instructional Architect.

This change of training style might help solve the following problems:
Encouraging the learning of computer skilor the teacher educators who do
not like to learn computer skills, the new training style would stimulate thiéimgmess
to integrate computer technology into their teaching. As long as they réaizbay can
use certain features of some computer programs, they would take theventbdearn
the skills or to find help to solve the skill problems. For example, one of the participant
in this study did not like to learn computer skills. However, after she realizeti¢hat t
Blackboard’s threaded discussion feature would be useful in her teaching, she took
initiative to ask for help to learn how to use Blackboard.
Simplifying computer technology integration procegle new training style
would probably change the computer technology integration procedure, making it easier
for the teacher educators to accomplish computer technology integration pribcess
seemed to me that many participants thought computer technology integrasibased
on the skillful use of various computer applications and software. Thus, only after they
got quite familiar with the applications and software could they skillfullggredte

computer technology into their teaching.
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The new training style takes an opposite approach. In fact, knowing a couple of
useful features of a computer application would be quite enough for the tedicbatoes
to start practicing their computer technology integration. They don’t need totbe qui
familiar with the overall features of the application. For example, whenH teac
Photoshop, | pick out some features that would be useful for my students in their
teaching. One of these features is how to highlight a spot on a graphic. In order to use
this feature, my students only need to follow these steps:

1. Open Photoshop
2. Select the object/area — use those selection tools
3. Choose Select > Inverse
4. Choose Image > Adjustments > Curves
a. Make sure that the Preview option is selected.
b. Change the value in the Output option to about 120 ~ 150. (Try other values
till you are satisfied with the results.)
5. Save the changed image.

In order to use this feature, the students only need to know how to use the
selection tool in Photoshop. This is the only computer skill they need to develop. For the
rest of the work, they only need to follow the above steps and click corresponding
commands in the command menu.

Thus, if our computer training starts with showing the learners useful features for
instruction and regards computer skills as simply tools to achieve the use of these

features, it would largely eliminate the teacher educators’ fearfadully, since they
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only need to focus on one or two specific computer skills in order to apply certain
features of computer applications in their teaching. In this way, the nemgyatyle
would probably not only save the teacher educators a lot of time to develop computer
skills, but also simply their computer technology integration process.

Catching faculty members’ attentioMy interview data showed that many
teacher educators were concerned about how to use software properly. Foegxampl
many of them mentioned the abusive use of PowerPoint. In fact, FACT center had
website information providing methods on how to use PowerPoint to increase student
interest and motivation. However, it seemed that none of the teacher educators had
noticed the existence of the website. Thus, lectures and workshops on the proper use of

computer programs would help bring the information to the front.

One-on-One Training

My interview data showed that many teacher educators preferred one-on-one
training to workshop type training when learning computer skills. As one panticipa
said, “I just learn much better one-on-one.” Since one-on-one training met individual
teacher educator’s particular needs, the teacher educator could imnyeapatglthe
training content to his/her teaching. However, as some participants pointed out, the
typical workshop training on computer skills did not have such advantages. Thus, my
interview data showed that one-on-one training was much more preferred and was
probably more effective than the workshop training. This conclusion was also aligned

with the adult learning theory: Adults desired the immediate application of &dgei
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Although one-on-one training seems to be more expensive to provide, it is a good

supplemental for the workshop training style.

Supportive Environment

My research data and my literature review showed that a supportive envitonme
was very helpful for the teacher educators’ professional development on computer
technology. Although many participants involved in this study had self-teaching
experiences on learning computer skills, none of them was absolutely isolateddnom t
environment. Many of them got help from their family members, friends, students,
colleagues, and departments.

The technology training offered by the FACT center was a part otifjpostive
environment. In addition to the FACT service, there were many other formal and
informal ways that could be considered as an indispensible part of the supportive

environment. This indispensible part included the following aspects:

Workshops

My interview data showed that all the participants with offices locateddtose
by the Education Building mentioned the YETC computer lab and its director Nathan
Smith as being helpful to their learning. The YETC computer lab provided the&yfacul
and students with a useful resource of teaching and learning. My intetaia showed
that Mr. Smith first compiled information from different faculty memlsdysut their

needs of learning some specific computer programs. Then he would arrange workshops
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on this particular component of technology and email the faculty members abannethe t
and location of the workshops asking them to sign up ahead of time.

| attended several workshops held by Mr. Smith on Photoshop and Audio
technology. The workshops usually had no more than 10 learners for each session,
allowing the instructor to pay enough attention to each learner. Many ofbdsshops
were held in the evenings, which may fit better into some teacher educamers’ ti
schedule than that of the workshops held at FACT center.

Besides YETC's training workshops, some of the participants got a lot of personal
help on computer technology from Mr. Smith. Whenever the teacher educators
encountered difficulties on their use of computer technology, they often turned to Mr.
Smith to get immediate help, going directly to his office and asking theaifsc
guestions.

However, it seemed that many other teacher educators involved in my study did
not use YETC as one of their resources. This was probably because that theyceither di
not know of the existence of the YETC, or their physical locations madeitvanient
for them to ask for help at YETC. Since the YETC had set a good example of gring t
teacher educators instant and efficient help on computer technology, it would be helpful
if other computer labs in other parts of campus could offer similar servigel hds 10
computer labs scattered all over the campus. Such service offered by eaclrectabput
would be a tremendous help for the teacher educators located nearby. This dtange a
requires that the lab directors should have the expertise to answer questions on computer

technology.
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Learning from the Students

A healthy attitude Many participants pointed out that they had learned a lot from
their students, since students were actually very good resources in termgofezom
technology. As one participant said,

It is hard to find help, especially in the middle of a project, in the middle of a

classroom. But the good thing is [that] many of my students know the answers to

those problems. [The students] helped me fix [the problems] and get through that.

So I learn so much from the students. And | think that is a good thing.

However, some participants also pointed out that asking for help from the
students in the middle of a class session would bring some negative effects for the
teaching. As one participant said, “Last year we had a student who was a confymite
She could teach me anything about the computer. But in the classroom | don’t think it is
probably a good idea to say, ‘help me do this’.” For other teacher educators, it would
also “hurt their ego a little bit,” as a participant said.

My interview data showed that some teacher educators were reluctant to use
computer technology in their classrooms, since they did not want to show their students
that they were not competent to use computers. The ideology that teachesreducat
should be very knowledgeable about computer technology and set up a perfect teaching
model for their students should be changed. It was important for the teacheoediacat
show a healthy attitude toward the use of computer technology in their teachivaper

candidly admitting that with all the changes in computer technology that,dbey did

not possess all the knowledge about computer technology. Thus, when the preservice
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teachers face the same issue in their future careers, they will be boaxgghé¢o explore
new teaching methods for the benefit of their students.

Students’ learning ability and resourcely interview data showed that

sometimes it was good for the teacher educators to give the students Soomsitelities
of working with the computer technology. For example, one participant told me that she
asked the students to do web-searching and find video clips related to the teaching
content. In this way, the teacher educator gave an opportunity for the studenttice pra
their computer skills in their content area. In the meantime, the students saved a

considerable amount of time for the teacher educator.

Colleagues’ Exchanging Teaching Ideas
Many of the teacher educators involved in my study mentioned that they got new
teaching information on computer technology from their colleagues. For exanpihg
one of my interviews, | asked the participant how she handled the issue of findirig time
identify useful video clips for her students. She replied, “I got them from co#éedg
Thus, at least in some cases, the communication among the teacher educators on
computer technology information was very helpful for them to obtain new teachayj ide
When asked if they felt stressed when seeing their colleagues use mprgezom
technology, most of the participants showed their excitement. They repfatbas:

“In most cases, [When] | see someone else use a computer, many times | a
thinking ... that might be a better way to do that.”

“When | see somebody using technology that | feel can help me, | would be
motivated to learn how to use the technology.”
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“Yee, good job! | like to learn. [If I] know someone is using something that |

have not used before, | will be like, ‘Show me how to do that! What are we doing

here?"

Sometimes, they were not just motivated. Some of them would turn to the
technology specialist in their departments or the FACT and ask for a worksmapgtrai
on that particular computer program. As one participant said,

When | first saw a PowerPoint presentation eight or nine years ago, lonant t

computer person here [in our department] and said, ‘You know, it [would] be

great to have a workshop on how to use PowerPoint.” And we had one. It was
well attended.

My interview data showed that many teacher educators communicated to their
colleagues and exchanged teaching ideas on how to use new computer technology in their
teaching As one participant said,

We were talking about the smart board, so we got one. We spend a lot of time

talking about the technology. So it is a positive atmosphere. We learn from each

other, and we can choose to use it or not. | think it is very open, I think it is very
good.

Some of the teacher educators were co-teaching classes. The cogteachi
provided a good opportunity for the teacher educators to learn from each other and help
each other, especially when the teaching partner had a different compmudedge
background.

It was also easier for the teacher educators who teach the same ceate¢nt ar
communicate more on computer technology. As one participant said,

| [communicate] with the colleagues who do the same thing | do, but not

generally with everybody. So, if | learned how to do something on a computer,

that is going to help the two or three other of my colleagues to do methods in

pedagogy, then we share that. But | don’t necessary share that with other
colleagues or with other people in the university.
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However, in some other departments, the colleagues were not communicating
very well about computer technology integration. My interview data showed that tw
factors prevented the teacher educators from communicating: lack of suppothé
department and lack of a united spirit among the colleagues.

Lack of support from the departme.few teacher educators involved in my
study complained that they had hardly got any support from their departments. Som
departments only provided very old computer hardware and software and never updated
the equipment. Hiring a computer technology specialist to help the teachetoesiuca
solve technical problems seemed to be out of the question. Computer technology
integration seemed to be ignored in these departments. One of the teachergducat
involved in this study had to struggle almost 20 years on his own to update software as
well as hardware in order to use them in his teaching. He had also to struggle on his own
to solve technical problems. Usually, when the department was not decisive on
supporting its faculty members in using computer technology, many faculty neember
would choose not to use the technology. Thus, in these cases, it was hard to form an
active atmosphere among the colleagues to communicate and share information on
computer technology.

Lack of a united spirit among the colleagudsy interview data also showed that
sometimes even with the support from the department, the communication atmosphere
was still weak among the colleagues. One of my participants was aidedwaréad no
Ph.D. degree. She felt discrimination and elitism from her colleagues. “I dehlikie |

have anybody to talk to,” she said. Fortunately, she got help from her familgereem
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and, particularly, from her department head. “My department head is greathArnyou
have issues or questions, you are supported. So | feel good about that,” she said.

Thus, in order to improve the communications among the colleagues, it was
important to increase the support from the department and enhance the united spirit
among the colleagues. The following measures could be considered to improve the
support from the department:

The department headlhe department head needs to show concern for the faculty
members, spend time talking to them, ask about their needs, and help solve their
problems. In addition, as my literature review indicated, department heads odfed t
rewards and incentives to faculty members for their use of computer technology.

Getting grantsMy interview data showed that getting grants was a feasible way
to financially support the teacher educators’ computer technology integratiamany
cases, the receiving of grants helped improve the computer technology envirésrmen
the teacher educators. For example, one of the participants was involved in DrisSoulie
PT3 Grant. It turned out that the grant helped pay for an assistant for his teachishg. “A
that was helpful,” he said. Another participant in Physical Education mentionddstha
department received grants to buy new equipment to input cardiovascular endutance da
into computers, which enhanced computer technology integration. Still another
participant mentioned that they bought many digital cameras by using a graese
cameras helped their students work on their video projects. These grants could resul
from a department head, an associate dean, or the faculty member’s own effort

Hiring computer technology specialist§ly interview data showed that some
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departments had hired computer technology specialists to help their faeutiyars
solve computer technology problems. These specialists usually respondedataiyedi
to the faculty members’ concerns. This assistance seemed to be very helpfule As
participant said,
| still rely heavily on my tech guy, here in the department. [If] somethoeg g
wrong, | really had to call ... the tech guy ... [to set] up an email account. | don’t

think | can do that.

Having a technology savvy backup person can make a big difference.

Changing Policies

My interview data suggested that changing some of the policies on the
institutional level would be helpful to enhance teacher educators’ computer teghnolog
integration. The solutions can be as follows:

Commitment statements by faculfycouple of participants indicated that it
would be useful if the teacher educators would vow to learn a new software package
every year. In this way, the teacher educators would be self-motivateeptohke
exploring computer technology, since my interview data showed that, when therteach
educators were close to retirement, some of them tended to lose their motovésamm t
new computer software.

Faculty meeting and professional conferencese university could provide
some faculty meetings on computer technology integration, showing the latest
development and applications of computer technology in educational area. The
university could also hold professional conferences on computer technology integration,

or encourage the teacher educators to attend professional conferences outside of t
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university, since many participants mentioned that they learned a lot about tggtettolo
professional conferences.

Revising the student course evaluation form according to NEIySnterview
data showed that none of the teacher educators involved in my study used the NETS to
guide their use of computer technology in teaching. Some of them had never heard about
the standard, while others had their own professional standard to follow. It could be

useful if the university integrated the NETS into the course evaluation form.

Students’ Competency in Using Computer Technology

Students’ Competency
When asked about their students’ competency in using computer technology,
many participants gave positive answers. For example, one parti@ppohded as,
Yeah! They are about as competent as [l think] they need to be. They know how
to do web searches, [how to use] PowerPoint, [and how to use] document
cameras. And a lot of them know how to use the internet, too.
However, some participants pointed out that it was important to treat the students
case by case. As one participant said,
We generally analyze them (the students) as a population, that they alhéave t
experiences in technology...[But] | have been surprised that some of the students
who don’t know how to use certain technology, [such as] when you requests
something to be submitted online, [or] ... in Word.
As an instructor of the computer literacy class for the Secondary Education
Program, | also noticed that there was a big variety in the students’ congati@olbgy

backgrounds. Some of the students had already known how to use certain computer

applications before they took the course, while others had never heard about these
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applications. In addition, some students showed great confidence in using computer
technology, while others were intimidated.

A couple of participants in my study viewed the issue in a different way. They
pointed out that even if a student was competent in using certain computer applidations
did not mean that he/she could use it effectively in his/her teaching. Thus, it was
important for the students to develop their computer skills as well as the efiessvaf

using these skills in their teaching.

Students’ Computer Technology Experience

My interview data showed that the students’ formal computer technology
experience at USU came from the following three sources:

Preparation for the CIL testUSU requires each student to take @mwmputer
and Information Literacy (CIL) test during his/her study at the univergitthough there
is no specific time limit on taking the test, the students are strongignreended to pass
the test in their first year of school. During my interviews, many teathecators
mentioned that their students had already passed the test. The university website
provides online tutorials that contain information about all skills and concepts ngcessar
to pass the CIL. This information includes: information law and ethics, computer
systems, document processing, information resources, spreadsheetsctindic
presentations. By studying from these tutorials, the students should know how to use
Word, Spreadsheet, PowerPoint, and the internet.

The computer literacy coursé@.he computer literacy course (InsT3500) is a one-

credit course entitled Principles and Tools of Technology for Teachar the
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instructor of this course. The goal of the course is to introduce some computer
applications and computer skills that are useful for teaching. Most of the stud#nss i
course were in their senior year of college study. The students could tak@uttsis at
any time — either before, during, or after they took their methods courses. Bwyring
interviews, | asked the participants if it would be helpful for the students tonake t
course earlier to get more practice in the secondary education program. Many
participants agreed that taking the computer literacy course in ther gear did not
give the student much time to learn and practice. However, one participant pointed out
that it might be a good time to refresh their mind. She said, “Everything changes so
rapidly on the computer programs. They got the basic skills but not the new upcoming
things. [Thus,] the closer to the student teaching [that they take the course, thel more of
an advantage [it is].”

Teacher educators’ modelingThe teacher educators involved in my study had
two attitudes toward computer technology modeling in their classrooms. On the one
hand, some teacher educators regarded that it was necessary for them to show the
students how to use computer technology, since the students would learn and use the
technology in their own teaching someday. These teacher educators wdseacswal
computer technology users themselves. Also, in some content areas, such as Physic
Education and Music, where some special computer applications were used irgtaachin
was more likely that the teacher educators would hold this point of view.

On the other hand, some teacher educators thought their demonstrations of using

computer technology would not make a big difference for the students, since the students



124
had had similar demonstrations in other courses already. Although the teachesrsducat
who held this perspective were not active computer technology users, their point of view
was supported by my classroom observations. Regardless of the amount of computer
technology their teacher used, the student presenters in my classroom whreervat
showed similar computer skills. However, it was worth pointing out that these
observations were limited to the content areas where no special computettiapglica
were required.

However, | think it is necessary to use technology in different classes. Since
different courses had different goals and different teaching and leaneithgpds, the
teacher educators’ use of computer technology in different courses woultigive t
students more opportunities to observe how to use computer technology effectively in
different teaching and learning environments. When such technology was used, the
students did appreciate their teachers’ efforts. This appreciatioronfased in my
interview data. One participant mentioned that when he used Adobe Connection to do
his test review, he received a very positive feedback from the students. “Tiey rea

appreciated me taking the time to do that,” he said.

Preparing Students

My interview data showed that all the participants agreed on the importance of
preparing their students to know how to use computer technology before they started
teaching. However, it was hard to set up a standard to decide how much the students
need to know. First, computer technology is developing quickly. What the students

learned in the classroom could become out of date a few years after Ié&ving t
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university. Second, since the university had more advanced computer technology
available than that of some school districts, it was possible that the students would not
use their computer skills when going to teach in these school districts.

Thus, it seemed to be more important to prepare the students on how to adapt
themselves in their new teaching environment in terms of using computer technology
rather than only prepare them with specific computer skills. As one participanbpgint

The idea is for us, as teacher educators, to get our students to use technology and

be familiar enough with that technology. They will use it when they get out into

the school. But for me, the kind of the driving force behind anything is not to
teach students a specific technology. ...[T]he technology is going to change. ...

[T]his is a challenge for me as a teacher educator... to help my students develop

the skills to learn the new technology, not be afraid of the new technology, and

[where advantages] to adopt the new technology.

However, in order to achieve this goal, the teacher education program needs to
expose the students to various updated computer technologies, since using computer
technology would definitely help the students build confidence and make it easier fo
them to adapt to their new environments. It is the teacher educators’ respgrnsibilit
skillfully design the elements of computer technology into their curricutemeSeacher
educators in my interviews mentioned that they encouraged the students to make video
products for their assignments, since they found out that the students liked to see
themselves in their short video clips. In addition, introducing interesting computer
applications such as Photo Booth to the students would be another way to approach the
goal. When students explored Photo Booth, they reportedly had fun and showed a great

deal of interest in using Mac computers. Moreover, introducing online frel@nga

programs such as Instructional Architect would also be beneficial.
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While preparing the students’ confidence on using computer technology, it is also
important to teach them to use a variety of instructional tools. As one particighnt sa

| try to teach this philosophy to my students: use all your tools in the toolbox,

even if it did not include any technology. ... [Use] whatever tool available to help

the student best master the objective before them, that is what they should use.

And that is very difficult for a brand new teacher (preservice teachens3¢f.

Computer technology can provide a powerful teaching tool. However, it is also
important to guide the preservice teachers in how not to abuse it. As one teacher
educator said,

It (computer technology) has made teaching better. [B]ut | think in some ways it

has also ... messed up some of the process, because we are not being effective in

using it. We are using it just to use it. And it takes quality time away from our

students.

In a word, all the teacher educators intended their students to become good
teachers, not just in the sense of using computer technology, but in the sense of being

good teachers. As one participant said, “I would rather the students be exealtbet$,

[whether] they can use a computer [or not]. ... | think we’'d better teach them that.”

Perspectives for Future Research

The results of this dissertation reflect the features of this current tegicsa!
age. Most participants in my study started their teaching carébmutvany computer
technology — not even email. Nevertheless, “[Now] you could not live without it ljemai
It is part of your daily activity — a big part of your day. So, things havelustys
changed. ... [Clomputer integration has been part of everything we do,” as another

participant pointed out. These teacher educators not only witnessed the transfioomat
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the computer technology in education, but also experienced the excitement and
sometimes the disappointments of the change.
With the rapid development of computer technology, the following three aspects
of this dissertation will likely change in the future.

The Change of Teacher Educators’
Life Experience

In the future, with the retirement of the generation of teacher edseetor
experienced the transformation, research studies will focus more on the taoteors
who grew up with computer technology. The change of the participants’ life experi
will eliminate some of the issues discussed in this dissertation.

For example, in this study, many participants used overhead transparency as a
major presentation tool before the computer presentation tool was availablemieonfs
these participants, they switched successfully to the computer tool, while sttt degpt
the old habit for various reasons. Obviously, in the future it is not necessary to discuss
issues of using overhead transparency versus computer technology, since teacher
educators at USU probably have used computer presentation tools throughout their
careers. As one participant in my study pointed out when he was talking about the young
faculty members, “I don’t know if they ... even know how to use transparency. They
[probably] don’t need it.” My classroom observations also showed that the student
presenters only used overhead transparency when a school district had no computer
available.

This change of teacher educators’ life experience will probably ehthieg

proportion of computer technology in their curriculums and affect their design of
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computer-based courses. As a young participant said,
| have taken online courses. So [when] | teach online courses, | would take my
experiences from being a student in those classes to how | am going to oiganize i
because | know what is effective and what is not.
Thus, with the change of the teacher educators’ life experience, fusegrck

studies would focus more on their computer-based instructional experiences, ether th

their transmissions from the non-computer age to a computer age.

More Reliable Computer Technology

Many teacher educators involved in my study had to use a back-up plan when
they used computer technology due to its unreliability. Although this unrelyavds a
major factor that prevented some participants from using the technology,emyant
data also revealed that computer technology has become more and rabte ireliecent
years. As a teacher educator said, “Computer technology can get in yowuveayBut
for the most part, it becomes fairly reliable.”

| believe that in the future, the reliability of computer technology will not be a
major hindrance to the teacher educators’ computer technology integration. Tige cha
will likely affect some teacher educators’ attitude toward using canpethnology and
even their teaching styles.
More Advanced Computer
Technology Available

My interview data showed that in some situations, the computer technology was
not advanced enough to allow the teacher educators to use it. For example, it was very

hard to use computer technology in the Physical Education major to improve the
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students’ motor skills. However, the situation has been changing and one participa
said,

Now, [with] the new technology associated with the Wii, people can actually

practice on a computer-enhanced screen. For example, they can do the actions of

bowling, by holding that device in their hands and making motions. That practice
actually works on your cardiovascular endurance.

Right now, USU does not have these programs. But the hope of having the
programs in the future is promising. The participant continued,

We don’t have that program yet. But | know within the valley, we have a couple

of our senior centers that have this technology [as well as some] individuals [who

own it privately]. But we have not integrated that yet into our educational
program, here or in the schools. But it has been talked about ... there have been
articles written on the advantages of that technology.

In fact, the idea of using the advanced technology had already permeated into
classrooms. The participant specifically mentioned that in his methods l&a¥¥gii t
computer technology can be integrated into their dance programs. “So the students can
watch a screen and... dance. It would be an alternative way of just going out running
around a track,” he said.

During my interviews, a couple of teacher educators mentioned Smart Boards.
The use of the smart boards was not discussed in this dissertation, since only a few
classrooms had this new technology available, and most participants had ndver use
(see Appendix E for a description of its use). However, some teacher educateed s
their interests of integrating the technology into their teaching. As oneijpant said,

With the smart board we can [have] the overhead projector on, be able to ... write

on the smart board — and we’ve got some (smart boards) here. | have not used it,

but | can see the smart board can solve [many] problems.

Thus, future research will probably focus more on how to use advanced computer
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technology, such as Wii products and Smart Boards, in educational settings. There could
be more innovations in sight. A teacher educator looked forward to future classrooms by
saying

But five years from now, it will be different. Five years from now, who knows

what the students’ desks will look like. Everything we write on the board will

show up on the desk, and the students [will be able to] edit (and) print right from

their desk.

With the rapid development of computer technology, such a vision is not
ridiculous. We have reasons to believe that the computer technology will change
dramatically in the future and will permeate deeper into classrooms. Althdagbheer
educator in my study mentioned that a lot of faculty members did not use computer
technology in their teaching, this issue will become less prominent in future studies

However, some of the issues discussed in this dissertation are still worth

exploring in the future.

Computer Skill Training

The participants involved in future studies will probably have a more similar
background in using computer technology than the participants involved in this study.
With the change of the audience, computer skill training methods will also need to be
changed. Can we have more intensive workshops, since the teacher edudators wil
probably be able to follow the instructors more easily? Can we have higher
requirements, such as having tests for the teacher educators who pattepate
workshops, since the average computer skill level of the teacher educatprebably

be high enough to take and complete such tasks? Can we spend more time discussing
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different ways of using specific computer applications in different conteas @nd
classroom settings? Future research studies will likely provide the @svibese

guestions.

Design New Evaluation Forms According to NETS

My interview data showed that it was primarily the teacher educatossi s
decisions on what kind of computer technology and how much computer technology they
wanted to integrate into their teaching. So far, there has been no evaluation based on
NETS, and most of the teacher educators were not even aware of the existerteaof
standard. In June 2008, ISTE released the next generation of NETS for teaaisss. Si
Utah has adopted the ISTE standards for public school teachers, it is important to
incorporate NETS into the teacher education program. A standards-based cours
evaluation form would be helpful in providing a guideline for the teacher educators
during their computer technology integration. Whether this form is adopted for all
classes by the university or not, this kind of form should be standard practice for all

teacher educators.

Summary

In the beginning of this chapter, | analyzed findings results from the lggecha
The discussions in this section helped draw the following conclusions:
1. Realizing the advantages of using computer technology in classrooms was a
strong factor motivated the teacher educators to use computer technology in their

teaching.
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2. Helping to set up online course systems, which was a one-on-one training process,
was the highest-rated services at the FACT.

3. There seemed to be no reason for the teacher educators to avoid the use of
computer technology in their teaching, unless a more effective instrudbohaan be
used.

In the second section, | discussed teacher educators’ modeling on using computer
technology. Although all the participants perceived computer technology as araimport
and indispensible instructional tool, not all of them were actively involved in modeling
the use of computer technology in their teaching. My discussions suggested that
computer technology was not advanced enough to replace other instructional tools, since
many content areas needed to use hands-on exercises to enhance teachingonin addi
since the participants were all methods course instructors, the nature of metlrsds c
required the teacher educators to demonstrate the use of different inséiuctds.

Thus, the modeling of computer technology was not shown on every aspect of the
participants’ teaching.

In the third section, | suggested the computer technology training in FAGIhswi
from emphasizing computer skills training to extensive introductions into thetexhada
applications of computer technology.

In the fourth section of this chapter, | suggested several ways to build a supportive
environment for computer technology integration. These aspects included improving
workshops outside of the FACT services, learning from the students, colleagues’

exchanging teaching ideas, and changing policies.
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Next, | discussed the preservice teachers’ competency in using computer
technology. My discussions suggested that it seemed to be more important to peepare t
preservice teachers on how to adapt themselves in their new teaching environment i
terms of using computer technology, rather than only prepare them with specifi
computer skills.
In the last section of this chapter, | proposed two research topics for future

studies: computer skill training and designing new evaluation forms accoodNigTtS.
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INFORMED CONSENT
Teacher Educators” computer Technology Integration at Utah State University

IntroductionPurpose: Professor Nick Eastmond and graduate student Javi Wan in the Depariment of
Instructional Technology at Utah State University are conducting a research study to find out more
about teacher educators’ perceptions and practices of compurer technology integration. You have been
asked o take part in this study because vou are currently a eacher educator. There will be
approximately 10 total participants in this research.

Procedures: If you agree to be in this research study, the following will happen o vou.

I Youwill be agked o ill a2 shord quasticonnairz,

2 Yowwill bz invalved in am interview, The imterview may last an howr, IV iy about vowr perceptions on
computar fzchnology infegration. The intervizew will b2 audictaped.

3 A alater timez we may ask S vowr paemisgion to obszrve your classeoom.

Risks: There is minimal risk in participating in this sudy.

Benefits: Although this study will provide no direct benefit to you, the resulis of this study may help
build a berter understanding of university teacher educators’ perceptions and current practices of
computer technology integration. The resulis of the study may be helpful in improving Utah State
University s current teacher training programs.

jons: If you have any questions about this study vou may contact
Tyl Wan, by email at jiayi. waniaggiemail.usu.edu or phone (797-2694). You may also contact Dr.
Eastmond by email at neastidcc.usu.edu or phone (797-2642),

Voluntary nature of participation and right o withdraw without consequence: Participation in research

is entirely voluntary. You may refuse o participate or withdraw at any time without consequence.

Confidentiality: All information collected will be kept confidential consistent with state and federal
laws, Your name will not be shared with anvone and responses will not be linked to names in any
reports of this research. The records will be stored at USU in a locked cabinet in a locked room {Room
213}, Only the researchers will have the access o the stored data and no one else will have access to this
information. The audio tapes and all other identifving information will be destroved one vear after the
dissertation defense.

o The Instiutional Review Board for the protection of human participants at
USLI has approved this research study, IF vou have any quUEestions or concerns about your rights, vou
may contact the IRB at (435) 797-1521
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NIVERSITY.

retain one copy for your files,

Investigator Statcment: 1 certify that the rescarch study has been explained to the individual, by me or
!

my
2L

benefits associated with takin,

hoon angwered,”

Nick LCastmond, Ph.D Jayi Wan
Principal Investigator Student Resecarcher
(435-797-2642) (433-797-2694)

Signature of Participant: By signing below, | agree to participarte

Participant s signature Date
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Classroom Observations
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From October 13 to December 5, 2008, | observed four participants’ classrooms.
For each participant, | observed one of his/her teaching sessions as well as sfeof hi

student presentation sessions.

Observing Instructor A’s Classroom

| observed Instructor A’s classroom on October 13, 2008. The class was an
afternoon session of ASTE 4150 (Methods of Teaching Agriculture). The course was
held on Mondays and Wednesdays from 3:00 to 4:15pm. | was about three minutes late
for the class. As soon as | entered the classroom, the instructor gave me\aelM@me
and introduced me to his students, telling them that | was observing the instruséoos
computer technology for my dissertation study.

There were three students in the classroom. The fourth student showed up during
the middle of the class session. (Later, | learned that there was anotherwhalent
missed the class on that day.) It was a small classroom, with a long whideabhdaa
projection screen in the front. The classroom was also equipped with two overhead
projectors, a computer, and a computer projector. There were a lot of ceilisg light
noticed that the instructor was using an overhead projector and had only half of the
ceiling lights on. The light in the classroom was not dim. Rather, it was soft aled ma
me feel very comfortable. | could clearly see the projected text on #enscrhe
seating for the students was arranged in a U-shape, with 14 chairs avadatie.
student was able to use enough table space for his/her handouts and notebooks.

The topic of that unit washe Approved Agricultural Education Prograrihe

instructor gave each student a handout with all the objectives listed for thiscspecifi
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session. For each objective, the professor printed the learning content on adrayspar
He used the overhead projector in a progressive disclosure way: gradualingetiee
learning materials on the transparency, while leaving the rest of thelgpaontent
hidden under a piece of paper. The instructor used four transparencies during this
session. Each of these transparencies stayed on the overhead projector for 20-, 5-, 25-,
and 10-minutes respectively, providing the students with enough time to take notes.

It was not long before | noticed the active and friendly learning atmosphére in t
classroom. The instructor showed his tremendous enthusiasm for teaching wiath his r
facial expressions and gestures. He did not stay in the front of the classrtuartiatie.
Rather, he changed his standing spots and, for many times, even bounced into the deep
U-shaped seating area. With his eye contact, close physical distéin¢kerdudience,
and, occasionally, friendly teasing of a specific student, | felt thatasetaking care of
each student. In addition, the instructor’s profound knowledge on the topic largely
helped him handle his teaching with ease. Every time before he disclosed newglearni
materials on the transparency, he would ask questions to either arouse the students’
previously learned knowledge or to stimulate their critical thinking. | noticechtihhie
students were deeply involved in the learning process. They responded to theirgeach
guestions, took notes, and asked questions all the time. Moreover, the teacher and the
students’ sense of humor added “spice” to the learning environment. From time to time,
they would make jokes related to the content topic. The classroom was filled with

laughter and joy.
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| observed instructor A’s student presentations on October 15, 2008 from 3:00 to
4:30pm. | arrived ten minutes before the beginning of the class. One studentiwgs set
up her PowerPoint slides on the computer. Another student was standing next to her and
talking with her. It seemed that he was giving her some advice. A few miatged |
got the presentation evaluation criteria from the instructor. According todliakeation
criteria, each student was required to present a 15-minute long unit of teaching. The
presentations were scored based on the following items:

Appropriate dress

Objectives used and followed

Presentation (voice, innovative, presentation technique)

Effect (Were the objectives completed?)

Audiovisual item(s) used

It seemed to me that the instructor did not list the use of computer technology in
the criteria. | started a brief conversation with one of the students, askingyhshe&v
chose to use PowerPoint to present even if it was not required. The student told me that
since she had got used to PowerPoint presentations and used PowerPoint all the time, i
was easy for her to create a PowerPoint document. “Also, ” she continued, pointing to
the “presentation technique” listed in the criteria, “it [her use of PowetRibénthis
[presentation technique].” It seemed that the student considered the use offihtecom
technology as a major technique in her presentation. As it turned out, four students used
PowerPoint to present. Another student used overhead transparencies, since her school

did not have computer projectors.
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During the presentations, | noticed that the students were skillful in using
PowerPoint features in their teaching. Their use of PowerPoint functioadisted in
Table 4.
Table 4

Students’ Use of PowerPoint Features

Students Student #1 Student #2 Student #3 Student #4
Topics Writing Digestive Welding safety Beef breeds
check systems and first aid
Animations N, N, N, N,
Audio v
Bullets v v N N,
Graphics N, N, N N
Video v v
Clips
URL Links v

Templates N, N, N,
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Table 2 revealed that the students all employed the basic functions of PowerPoint
in their teaching. The students’ presentations also showed some other atgdedtsare
the computer technology integration issue:

1. The students’ presentations showed that they were not only skillful in using a
variety of features of PowerPoint, but also were able to use these featureky pmope
their teaching. For example, when teaching how to write a check, a student usigph“$”
and “¢” sign as the title and subtitle bullets, respectively. In another casdeatstsed
atext zoomingnimation to emphasize the important concepts in her teaching. In yet
another case, a student usext flyinganimation to label the different parts of a cattle
graphic.

2. The use of the computer technology in these presentations had largely helped
draw the audiences’ attention. For example, when dealing with the topic of vomiting, a
student used a series of graphics, such as a man vomiting a lot of food, a dog vomiting in
a toilet, and a Halloween pumpkin “vomiting” a bunch of seeds, and so forth. These
graphics had largely increased the learners’ interests on the subjecttharacase, a
student used a video to show an intensive explosion that happened in Texas. This
impressive supplemental learning material helped the audience understanabout

the topic, which was the issue of safety.
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3. Compared to the use of the overhead projector as a presentation tool, the use
of PowerPoint had better presentation effects, especially when preseatmgde

materials (see Table 5).

Table 5

The Comparison Between Overhead Transparency and PowerPoint

Presenting Materials Overhead Transparency PowerPoint
Text Black text, white background A variety of choices of color,
font, size, and so forth.
Graphics Could use graphics, but not Could insert different graphics
easy to change and easy to change
Video clips N/A Could insert different video
clips and easy to change
Audio clips N/A Could insert different audio
clips and easy to change
Presenting methods Progressive disclosure Animation (to progressively

disclose the content)

Although computer technology had brought in advantages on presenting learning
materials, it seemed to me that the instructor’s definition of presentatlorigee was
far beyond the use of computer technology. According to my observations, the use of the
computer technology in the students’ presentations only counted for a small portion of

the presentation techniques.
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In addition to the use of computer technology, the instructor also pointed out other
useful presentation techniques during the students’ presentations. Some of these
techniques were:

a. Not going too fast in presenting learning materials, leaving the studentghe
time to take notes.

b. Using proper terms related to the subject, such as using “cattle” insteaayof us
‘cows”.

c. Facing the students while talking and not talking to the whiteboard and/or the
PowerPoint slideshows on the screen.

d. Always following the teaching objectives.

Thus, although computer technology was helpful in presenting learning materials,
these advantages must be combined with other teaching techniques in order to achieve
the goal of successful teaching.

4. The instructor’s teaching had influences on the students’ teaching styles,
especially when the instructor gave specific requirements for the stugdesgshtations.

For example, instructor A emphasized the students’ employing animattareted they
used PowerPoint in their teaching. This use of the animation features wdly actua
aligned with the instructor’s use of the progressive disclosure technique when he
presented the learning materials on the overhead transparencies. In anotipde,exa
when he was teaching, the instructor gave the students handouts listing all theesbje
for a specific class session. For the students’ presentations, the inste@trecaired

the students to make handouts listing all the objectives in their teaching. Moiteover
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noticed that all the students liked asking the audience questions during their poesenta
to either arouse the learners’ former knowledge or stimulate the |éamitscal
thinking. This teaching strategy was exactly the one that was stromggmented in
the instructor’s teaching methods.

5. During their presentations, the students encountered some technical problems.
One problem was that the remote controller that the students used to switch the
PowerPoint slides did not work very well. It was probably because of a lowybatte
which largely limited the presenters’ standing position. Although the instrigiked dhe
students not to stand on the same teaching spot, the students could not stand too far away
from the computer; otherwise the remote controller did not work. Although the students
could change the slides by pressing buttons on the keyboard, this could be inconvenient
for the students, since they had to walk to the computer keyboard each time when they
needed to change the slides. Another issue was also related to the comipatéodgc
One student mentioned that her video clip worked well when she was preparing the
PowerPoint slideshows at home. However, as she transferred her PowerPoint document
to the computer in the classroom, she could not play the video clip any more, probably
due to a missing plugin on the classroom computer.

In short, it seemed that although the instructor did not use computer technology in
his teaching on the day | observed, the modeling of overhead transparency use did not
bring negative influences on the students’ use of computer technology in their teaching
In fact, the instructor gave the students very good advice on how to use computer

technology in their teaching. One example was that the instructor asked timtsstade
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turn the computer screen toward the projection screen. In this way, the instructor
explained, the students could always face their audience by looking at the compute
screen, instead of looking back at the projection screen, something he modeled with his
use of the overhead projector.

During these two classroom observations, | noticed a balanced modeling of a
variety of teaching methods from the instructor as well as the skillful usergiuter
technology in the student presentations. Also, it did not seem to be necessary for the
instructor to show the students specific computer technology skills, such as how to use a
bullet and how to insert video and audio clips. In fact, the instructor’s advice on the
specific details of how to use computer technology in teaching was very helpfu for t
students to improve their computer skills in teaching.

In conclusion, instructor A seemed not to be an active computer user in his own
teaching. However, his enthusiasm of teaching and his good advices on using different
features of PowerPoint provided a useful guideline for his students’ teachwmigescti
In fact, the students were skillful in using a variety of features of Powsriadheir
presentations. It was not clear how the students learned all these corkiisteTkey
might have learned on their own, or they might have learned from their clasemates
friends, or they might have learned from other instructors. However, since PawerPoi
was such a commonly used computer application, it was not surprised for me that the
students were so skillful in using it. It seemed to suggest that it was not inth&pénrs
teacher educators to demonstrate the use of the commonly used computer apphcations

classrooms. It also seemed that even if an instructor’s demonstrations ofamspger
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technology was insufficient, his/her good advices on how to use computer technology
could still be considered as good modeling examples. However, I think it is still
necessary for the teacher educators to demonstrate the use of the |gpeseicom
technology, since the preservice teachers need to update their knowledge of computer

technology in the teacher education programs.

Observing Instructor B’s Classroom

| observed instructor B’s classroom on October 20, 2008. Instructor B was
teaching ASTE 2710 (Orientation to Agricultural Education). This was not a methods
course. It was just a class taught by a methods course instructor. ks eleese on
Mondays and Wednesdays from 1:30 to 2:20pm.

There were 22 students in this class. The classroom was medium sized. There
was a big projection screen in the front of the class and two whiteboards on one side of
the classroom. The classroom was equipped with two overhead projectors, a computer,
and a computer projector. Forty-one seats were arranged in a U-shapedasdioonh.

| arrived at the classroom ten minutes before the beginning of the clagsn as
back corner. The students arrived one after another, filling the back of the radom firs
before the class started. Soon after the instructor entered the classreskedall the
students to sit in the front area, leaving me the only person who sat in the back area.
Then, the instructor introduced me to the class. A couple of the students looked back and
smiled at me.

Before starting his teaching on the subject, the instructor spent a few minutes

talking about the students’ grades from their previous exams and assignments. The
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instructor kept all the students’ grades in Blackboard, a Web-based courgeemanta
system for online course delivery. He used the computer and the computer projector in
the classroom, showing the whole class his grading system. The instrucéol ¢éfrthe
ceiling lights in the front half of the classroom, while leaving the ceilgigd in the
back on. The light of the classroom was appropriate: it was bright enough for the
students to take notes but not too bright to affect the projection screen.

After talking about the grades, the instructor gave each student a handogt, listi
all the learning objectives for this specific unit. When he went through theséagec
with the students, he showed the electronic version of the handout on the projection
screen. The topic of this unit wAgricultural Education OrganizationsThe instructor
used seven PowerPoint slides. The duration of these slides on the screen varied from
three to 10 minutes, which gave the students enough time to take notes, since each slide
contained a small amount of text. For most of his PowerPoint slides, the instrudtor use
neither templates nor animations. The slides were usually in a plain styleyhite
background, black text, and a colorful organization logo, which was a graphic inserted
into the slides. | assumed that the instructor did not use PowerPoint templatélsesince
colorful templates could be a distraction for the students to remember the atiganiz
logos. Also, since there was not too much text on each slide, it was reasonable for the
instructor not to use the PowerPoint animation feature for some of his slides.

When introducing each agricultural education organization, two students gave a
two- to three-minute long presentation about its basic background. This was probably

one of the strategies that the instructor used to get the students involved anriimgle
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process, since for a class of more than 20 students, it was not easy for tiogoinir
pay enough attention to each student. However, the instructor knew all his students’
names since he could call them by name with no difficulty.

Instructor B spoke clearly in his teaching with an appropriate speed. He once
made a face when waiting for his students’ responses to his question, making all the
students laugh. For most of the time, he stayed in the front of the classroom.
Occasionally, he would step to the back of the room. On the students’ side, | noticed that
all the students were involved in the class activities. They spoke out their thaugjhts a
answered questions freely. Several times, they cheered up for sonmgeaksitussions.
There was especially one student who liked to answer most of the teacher’s quastions a
also asked a lot of questions.

On December 1, 2008, | observed instructor B’s student presentation class. |
arrived a few minutes earlier and saw that some students were setting GowerPoint
presentation document on the classroom computer. According to the instructor’'s
guidelines to the presentation, the students were required to present a 10-minute-long
Life Knowledge Lesson in groups of four. The scoring system of the presentatioot di
include computer technology, although the use of audiovisual was encouraged. Four
student groups presented. Three groups used the computer to show the class either film
clips or PowerPoint presentations. One group of students did not use computer
technology. Instead, they used a presentation pad to display the information and writ
down the audients’ responses. Compared to instructor A’s class, instructor B did not

make comments on the students’ presentation skills, since this was not a teathoty me
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class. However, the instructor helped the students adjust the computer volume and the
lights of the classroom to ensure a better presentation result.

The student presentations revealed two effects of using computer technology in a
classroom. On the one hand, | noticed that when a group showed a film clip, the whole
class was focused and involved in the learning process. This example probably
demonstrated the power of using computer technology to draw the students’ attention and
motivate their learning. Let alone the fact that it was very easyt tugevisual
products online. On the other hand, | also noticed that a group simply read out the
teaching information on PowerPoint slides and displayed the slides one afteranot
found it was boring to listen to the presenter and see the same words on the projection
screen. This example probably warned us that the use of computer technology could
bring negative as well as positive effects in teaching.

In addition, | noticed that computer technology did not take a big proportion in all
the presentations. The students used computer technology in the following situations:
starting/concluding presentations, showing objectives, and reviewing questiamsfans
Besides of using computer technology, the students employed other teaching tools i
their presentations. For example, each group designed a class activity thaskybvi
helped arouse the audiences’ learning interests. These activities included
asking/answering questions, drawing pictures, and discussing issues in groups.
Moreover, the students used the whiteboard, the presentation pad, and even dice in their
activities. As a classroom observer, | enjoyed these activities andnexduntarily

followed their processes. | was especially impressed by one studemnttpresho
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seemed to have a talent of drawing. She was in the group that used presentation pads.
When she needed to write down the audiences’ responses, instead of writing down the
text, she quickly sketch the contours that represented the concepts, such as people, a
tractor, and even a map of the United States. | was wondering if it was Wergitalent
that caused her group to choose presentation pads for the presentation.

Although instructor B loved computer technology, he did not set a high standard
for his student to use computer technology in their presentation. This was congistent w
the pedagogical beliefs he talked about during the interview: The computenhyas
tool in a teacher’s toolbox. His presentation guidelines showed that he encouraged the
students to employ a variety of presentation tools. And this point of view was dufille
his students’ presentations.

The observation of instructor B’s classroom seemed to further confirm me that
was not indispensible for teacher educators to demonstrate the use of the comnabnly use
computer applications, such as PowerPoint, in classrooms. Even in the computgr literac
class (InsT 3500) that | am teaching, PowerPoint was not a major computertegplica
covered in my teaching content, since most of my students have already beem famili
with the application before they take my class.

In addition, | have noticed that the preservice teachers’ use of computer
technology seemed to be related to their instructors’ requirements. For exampl
although both instructor A and B did not required their students to use computer
technology in their presentations, instructor A emphasized a little bit more on hosv to us

certain PowerPoint features when he explained the presentation requiremests to hi



159
students. The result showed that the students in instructor A’s class used morercompute
technology than the students in instructor B’s class. Also, in instructor A’s student
presentations, some students used very funny graphics and very impressive vidao clips i
their PowerPoint slides, while the students in instructor B’s class used neastiy their
slides. From my teaching experience, | have also noticed that when Ithslstddents
to be creative in using Photoshop tools, their assignments turned out to be very creative
graphic designs. Otherwise, their design lacked inspiration. Thus, teacheoesjucat
modeling of using computer technology also exists in their assignmenteraguis,
which could provide a useful guideline for the preservice teachers to be involved in

computer technology integration in an active and appropriate way.

Observing Instructor C's Classroom

| observed instructor C’s classroom on Oct. 27, 2008. The instructor was teaching
SCED 3600 (Teaching English), a methods course for the secondary presechieestea
in English major. Her classes were on Mondays, Wednesdays, and Fridays from 1:30 to
2:20pm.

| arrived at instructor C’s classroom at 1:25pm. The instructor from the previous
class session was talking to a student there. None of the students froman§lisict
class was in the room. The classroom was equipped with a computer, a computer
projector, and an overhead projector. There was a whiteboard in the front of the
classroom and a blackboard on one side of the classroom. Thirty-three chairs wvith buil
tables were available, arranging into two concentric circles. | fowhdiain one corner

of the classroom and sat down.
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At 1:30pm, the first student showed up. In a couple of minutes, other students as
well as the instructor came into the classroom one after another. The classadta
1:33pm. There were 11 students. | knew most of them, since they had taken or were
taking the computer technology class that | was teaching. | think most ofvem
either in Junior or Senior year of their college. When they went into the classhaym
saw me and we greeted each other. Some of them asked me if | was there to observe
their classroom, | gave a positive answer. The students sat in the inlegraciew steps
away from my seat. The instructor did not introduce me to the class. | noticed that my
presence was not uncomfortable for the students. Also, it was obvious that | was not
going to be involved in their classroom activities.

The objective of that class session was to practice bsicigvard design
technique to design a teaching unit. The instructor asked the students to begin with the
assessment of the unit and brainstorm their ideas on designing the assignments.
Instructor C put a presentation pad on the floor in the middle of the circle. One student
was in charge of writing down the brainstorm ideas on the paper.

During the whole class session, the instructor used none of the other teaching
equipment in the classroom, except for writing one word on the whiteboard. For most of
the time, she stayed in the student circle. The instructor showed her greatsntlars
her teaching. She wore a green sweater and a similar color pants, with aesidearmy
white silk band around her waist. She looked neat, energetic, and in high spirits. Her
facial expressions and body language were rich. Besides of her freqdeintg head

and laughter, she liked to open her eyes widely when she was listening to her'students
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opinions. She made big gestures when she expressed her own ideas. Sometimes, she put
her finger-tips a little bit into her mouth to show her students that she was thinking.

For the first half of the class, the instructor stood talking to her students, with he
legs crossed sometimes. Later, she knelt and then sat on the floor. Her casual pose
could have had some influence on the students. The student lay on her stomach to write
on the presentation pad, while another student was finishing the lunch in the classroom.
Also, the students liked to ask questions, speak out their thoughts, and sometimes, even
develop a 10 second-long conversation on the topic among themselves. The classroom
never lacked of conversations and discussions. Although sometimes the instructor would
speak for a few minutes, the students would soon get their turns to talk. The classroom
atmosphere was warm. Every student was well involved in the learning process.

In addition, instructor C was very skillful in leading the students’ discussions.
Some of her guiding questions were as follows:

Anything else we have for doing so and so?

After reading, what's on your mind?

So, how do we want to do this?

How would you like to do it?

Moreover, | thought it was a good idea of having a student writing down the
discussion thoughts in the middle of the circle. Sometimes, when the student was
writing, the instructor was watching, speaking out her words slowly, anccting¢he
student’s spelling. This classroom activity helped develop a close relapdretween

the instructor and the students. Also, this slow process gave other students enough time
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to take their notes. When they fell a little bit behind, it was easy for them to Idok at t
presentation pad in the middle of the circle and copy down the words they needed. It
seemed that the students enjoyed the class and got a lot of ideas from therbrains
activities.

On November 19, 2008, | observed instructor C’s student presentation class. Two
students worked as a group to give a presentation. The presentation and the peer critique
took a whole class period. Seven students attended the presentation. Again, | satin a
corner of the classroom. The presentation was part of a series of assighatemnis
through all the semester. The first assignment was about reading the textbook on how t
teach English and write reflective papers on becoming professional egucaar
second assignment required the students to create lesson plans for a two-weekdinit bas
on the effective instructional strategies suggested in the textbook. The atiesents
the third assignment, which included presentation and peer critiques of eachuwothsr’s

This presentation did not include the use of computer technology. The topic of
this presentation wakhe Crucible Opinionaire The student presenters designed a
classroom activity, a mock trial, which involved the audience to give opinions on 10
statements and also defend their opinions. The statements were arguablesentgnc
as “If someone does something wrong to you, it is right to do something bad to him or
her in return.” and “Good should be rewarded.”

The student presenters asked the audience to, according to their opinionaire
answers, go stand by the signs of SD (strongly disagree), SA(strongd),dg96

(disagree somewhat), and AS (agree somewhat) they put up on the wall prior to the
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presentation. | noticed that the audience was very well involved in thisyactihey
were busy making decisions, moving around to different signs, and talking about their
opinions to each statement. During the peer critique, the students gave their comments
on the design of the unit. The instructor also added her comments, such as “I think it
would be fun.” and “[You would] need to assign points to the rubric.”

After the class, | learned from the students that computer technologytvas n
required in the presentations. Since most of the students were in my computsyr litera
class, | knew they were capable of using computer technology in their teachihgdbut
simply chosen not to do it.

In instructor C’s classroom observation, | did not see any use of computer
technology. It was an English class, where the central focus was omthrincation
between the instructor and the students. Although the instructor could use the computer
to record the students’ discussions and thoughts, she used a presentation pad instead. In
this case, the use of the pad did not undermine her teaching. Rather, it had somehow
enhanced her teaching, since it was easier for the students to sit in adatiteand to
look at the pad. This, it was not necessary to use computer technology just for the sake
of using it.

Observing Instructor D’s Classroom

| observed instructor D’s classroom on November 11, 2008. Instructor D did not

teach the methods course during the Fall 2008 semester. Thus, | observed his ENGR

1000: Introduction to Engineering Design class. Thus, this was just a classhiatigint
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methods course instructor. Instructor D’s classes were on Tuesdays arghysdism
10:30 to 11:20 am.

| arrived at the classroom a few minutes early. The classroom wasdacdhe
newly built engineering building. It was a big classroom with about 200 selag¢s. T
classroom had one computer for the instructor, one overhead projector, two computer
projectors, two projection screens, a long white board in the front of the classrmban, a
loudspeaker on each side of the classroom. It was the best equipped classroom among all
the classrooms | had observed. There were about 43 students in the classroom. | sat on
the very back row, in a unnoticeable seat. The instructor did not introduce me to the
class.

When the instructor entered the classroom, he brought with him a variety of
equipment, including a balance, tubes, funnels, beakers, a separating funnel, cooking oil,
measuring glasses, hot plate, cooking pan, thermometer, and gloves. This turned out to
be a demonstration class. The instructor demonstrated the process of producing biodiesel
oil from cooking oil. During the demonstration, the instructor used the overhead
projector to show, on projection screens, the text and colorful illustrations of the
experimental steps. When he used the projection screens, he turned off the lights in the
front half of the classroom. The classroom became dim. However, it was ghl bri
enough for the students to see the demonstration. The instructor asked the students not to
take notes, since he would have the text pages for them. | read through thehext on t
projection screen and found the instructions were clear and easy to follow. The

instructor turned the lights back on when he wanted the students to focus on his teaching,
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rather than reading through the text on the projection screens. As long as thedight
on, it was hard for me to see the text on the projection screens, and probably difficult for
the students as well.

Sometimes, the instructor asked questions, such as “Why use biodiesel oil?”, to
guide the students into discussions. Occasionally, he used a green marker tohdndw a c
on the whiteboard. However, since the marker was almost dry, it was very hardtéor me
recognize the writings on the whiteboard. The instructor did not use computer
technology the whole class session. He demonstrated, explained, and discussed. The
students watched the demonstration and raised their hands for permission before
answering the instructor’s questions. Sometimes, the instructor would chat to the
students while shaking a bottle. They even laughed on some content related jokes. The
learning atmosphere was relaxed.

| noticed that when the demonstration got into slow places, such as waiting for the
oil to cool down, some students developed small conversations with the peers sitting next
to them. However, as long as the instructor explained the process for the wéml¢hela
students stopped talking. | once overheard two students sitting close to me tatkihg a
Logan Canyon. One of them had earphones on all the time. | could not hear their
detailed conversation. It seemed to me that the students sitting in the baciowas
concentrated as the students sitting in the front. This was partly becauslesfirst, t
classroom was much bigger than was needed for the student group; second, the
demonstration process was slow and not very complicated. During next class,shssi

students needed to step into a lab and repeat the process on their own.
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On November 18, 2008, | observed instructor D’s lab presentation. This was a
lab for engineering students. There were 12 stations in the lab. Each station had a
computer. Three students were preparing to present a design project. Acantdeng t
requirement, the project was to “design, construct, and program a solutiomguthie
NI USB-6800 device, to maintain a desired level of water in a container withahlear
leak.” The students needed to use LabVIEW to work on this project. (LabVIEW is a
powerful graphic programming language developed by National Instrarfoerdata
acquisition, signal analysis, and instrument control applications.) This meathtethat
students needed to use a computer to control the water level in the water tcavethd s
three students skillfully operating the devices. They set up the apparalysiedsi
quickly in less than two minutes, faster than their strictest require@emn(ites). They
seemed to know what they were doing. The project was done successfullyhaince t
students controlled the water levels, meeting exactly the instructor'seegant. One of
the rubrics for this design project was to use Excel to draw a Gantt charetstudents
also turned in.

This presentation gave me the impression that the students in the engineering
content area used more computer technology than students in other majors that | had
observed. They needed to be more involved in computer programming and were very
skillful in using computer programs and applications. It seemed to me thatebsms
for these students to accept and get familiar with new computer technology, since
following the trends of the development of computer technology was part of their content

area requirement. However, since this presentation was about demonstratigg a des
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project, rather than presenting content materials, | did not observe the students using
computer technology in their teaching, which was understandable, since this was a
content class, rather than a methods class.

Instructor D did not use computer technology to teach that particular siase
it was a demonstration class. Although the instructor could have used PowerPoint to
show the text and colorful illustrations of those experimental steps, the instructiona
result would probably be the same. Thus, it seemed to be unnecessary for the instructor
to transfer all his presentation materials from transparencies and hasltmpi
PowerPoint slides. Moreover, this observation made me realize more that computer
technology is not isolated to other instructional tools and the instructional environment.
Even if the instructor used PowerPoint to present his teaching materials, tharkley m

and the unreasonable classroom size would reduce the instructional effectiveness.
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Appendix C

Bracketing Interview
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Gulfidan Can and | conducted this bracketing interview on May 14, 2008.
Gulfidan Can was a doctoral student of Instructional Technology (InsT) Degrdran
Utah State University (USU). We conducted the interview in room 217, a quiet office of
the InsT department at the education building on USU campus.

(I showed the results of my interview with Gulfidan to Dr. Eastmond, my major
professor. Dr. Eastmond reviewed it and asked one more question. He also suggested
that | use his question to start the bracketing interview.)

Dr. Eastmond: Can you tell me a bit about yourself and your background?

JIAYI: | was born in Shanghai, China. There are four people in my family: my parents
my younger brother, and I. My parents, before they were retired, taughtarsities. |
came to the USA in 2000, a couple of years after | got my first Mastepsaeer China.
Before | came to the USA, my family did not have a computer. My brother bought one i
2002. | have never owned a computer in my life so far. | have always used computer
labs.

GULFIDAN: Can you tell me a little bit about your computer background?

JIAY1: When | was in China, | once majored in Electrical Engineeringarmed some
computer programming languages, such as BASIC and FORTRAN. Also,ddearn
design a Z80 single chip computer system to control the thickness of the steefahee
some industrial factories. During my study at the Landscape Architdagyr@tment at
USU, | worked as a teaching assistant (TA) for an online course (LAEP1030:
Introduction to Landscape Architecture) for two years. The instructbisotourse was

Professor John Ellsworth. So, | worked for him. This TA job offered me a great
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opportunity to get familiar with the WebCT system and initiated my way to tfie Ins
department at USU. Since | came to the InsT department in 2004, | have been working
as a TA to teach a Macintosh computer literacy course, which is orientedsectmary
preservice teachers at USU. | teach general computer knowledge as s@the
computer programs, such as Photoshop, iMovie, Instructional Architect, and so forth.
When | started to teach, | did not know much about these programs. | have actually
learned a lot during my teaching. And now | can say that | am familiartiaese
programs.

GULFIDAN: How about your teaching background?

JIAYI: Teaching the computer literacy course is mostly my teachinkgbaend. | have
been teaching for eight semesters. In fact, my dissertation reseaccits tkipd of

derived from my teaching experience, because when | taught, | noticelaetipagéservice
teachers had quite different computer skill levels. As the instructor, | wantegrovie

my teaching, making sure that all my students learned in my class.

GULFIDAN: What is your attitude toward computer technology integration?

JIAYI: Computer technology can be a good tool in teaching and learning. It can be
useful. It depends on how you use it and in what kind of situations you use it. 1 don’t
agree that as long as you use computer technology, you are a good teapheus#
computer technology to improve your teaching, that is good. But it is not something that
you use to show off.

GULFIDAN: Tell me a little bit about your research study.
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JIAYI: My study is about teacher educators’ computer technology integratid®a
These teacher educators teach methods courses for the secondary presehdcs &t
USU. | did a pilot study last summer (2007). | interviewed eight teacheatedsic
including faculty members who teach content area courses and/or methods courses.
GULFIDAN: Why did you interview the faculty members who teach content ax@se€s
as well as methods courses? Are you interested in both in your research?
JIAYI: Because that was a pilot study, we wanted to get a big picturer, ladten | did
the dissertation proposal, my committee members suggested that | use arfemusge
sample. So | decided to concentrate on the methods course teachers in natidissert
GULFIDAN: Why did you prefer methods course teachers to content area course
teachers?
JIAYI: Computer technology integration may differ largely in different conéeeas, but
may be more consistent in different methods courses.
GULFIDAN: So you are going to interview faculty members?
JIAYI: Yes.
GULFIDAN: What kind of results do you expect to get?
JIAY1: From my pilot study, | saw a big variety of faculty members’ useoofiputer
technology in their teaching. Right now it is hard to say. | am going to get thedist of
the methods course teachers on campus and randomly select 10 of them. | think the
results will vary according to the participants. | think the results widlbgely related to
each faculty member’s own computer use experience. When | did the pilot stoagtyd |

that most of the faculty members I interviewed realized that using contpaterology
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was very important, but not everyone worked hard to integrate computer technology in
his/her teaching. Many faculty members told me that they were very btisgk that is
a real issue that they need to deal with.

GULFIDAN: So you expect a big variety. And also even though they think computer
technology is important, it does not affect their behavior.

JIAYI: Yes.

GULFIDAN: What are the cultural differences (on computer technologyritieg
between China and the US)?

JIAYI: | don't think the computer software in China is as well developed as ites her
Lack of funding could be one big issue.

GULFIDAN: Do you think if they have the money, faculties in China would integrate
technology more and improve their teaching practice?

JIAYI: | doubt it. That is because the culture as well as the educationafrsiysChina

are different from that is here in the US. The Chinese culture emphasize&singsihe
wisdom of our ancestors. We tend to accept and memorize the extant knowledge. The
traditional Chinese educational system encourages the students to remerfdus thie
does not usually emphasize developing the students’ ability to analyze andiggnthe
facts.

GULFIDAN: Do you think the use of computer technology could also help students to
remember the facts?

JIAYI: | think a lot of educational computer software stimulates learmadgpendent

thinking, requiring the learners to build up their own knowledge. So this may not fit very
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well in the Chinese educational system. Also, it takes a long time to cneate a
environment for the use of computer technology in teaching and learning. People need to
be patient.
GULFIDAN: Do you think there are many classes that teach computer skiiseérica?
JIAYI: Actually, this is what | want to find out. | have also talked to some of my
students, and many of them told me that the course they are taking from me wag the onl
one formal computer course they had ever taken since they graduated fronmhbh sc
So | don't think computer technology education by itself is highlighted very mueh her
And also, according to the literature that | have reviewed, most studies weretednduc
under some kind of grant, so it was not in a natural setting. It's like you got agcant
then bought computers for teachers to create a computer using environment. It is kind of
forcing the teachers to use computers. But in natural setting, the departayeagsign a
computer to faculty members without forcing them to use it. So, the teachers have more
freedom to decide if they will use the computer or not, as well as how to use the
computer.
GULFIDAN: Do you think the technology use depends on the department?
JIAYI: | do believe that. And | think it depends on the vision of the department head,
other faculty members, and school expectations. But it also depends on the money, the
equipment, and the space. You also need to develop a system to systematicallyeintroduc
the computer technology. Although we have the Faculty Assistance Cernleafting
(FACT) at USU, it seems like the faculty members are not taking fullgradge of

using it. Also, since each faculty member has different computer knowledggdnaad,
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it would not be wise to use the same kind of methods to introduce computer technology
to all the faculty members.
GULFIDAN: When you select your sample, will you only go to the departnikatsise
more technology?
JIAYI: No, | will sample from different departments, since | want to kmoove. Some
of my students are art and music majors, and | did not touch those areas in my pilot study
But in my dissertation, | may explore those areas.
GULFIDAN: So you think computer technology integration depends on the professors’
background and also their personal use of computers.
JIAYI: Yes. | think this assumption is also related to my teaching experiémaae to
admit that before | started to teach, | did not quite like using computers. But after
started to teach, | kind of liked them. And the more | used the computers in my teaching,
the more | liked them. And | feel confident on learning new computer programs and new
computer skills because of my teaching. Probably other people have had a simila
experience.
GULFIDAN: So you have a very positive attitude toward technology integration.
JIAYI: Kind of. But | also see some difficulties of the integration. Foritemeducators,
it takes a long time to get familiar with those software packages. Dodaky need to
learn those programs themselves? Or they just have someone to do the technology part
of work for them. So they even don’t need to know the details of the technology, such as
how to create a product by using Photoshop, but they have the vision of the results and

they can use the results in their teaching. And also as teacher edulatorsain task
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is not about learning computer technology, but to use computer technology wisely in their
teaching. | think time is the biggest issue, because if you learn a computenprpgua
really need to spend time on it. And it is not like just one or two classes, since you need
to practice a lot. When I first learned Photoshop, | was in a Photoshop class for one
semester. One year later, when | started to teach, | realizedaasiniot good at using
Photoshop. So | followed a book to learn. That was the second time | learned
Photoshop. | felt like I knew a little bit better. But I still made mistakesn during my
teaching. It was not until | taught Photoshop for three times that | felt conirdey
Photoshop skills. So it took about two or three years. But on the other hand, | don’t
think the teacher educators should try to avoid computer technology simply because of
the time issue. There are some good computer applications created farste#cojmu
just try to avoid computer, you may not even know these applications exist.
GULFIDAN: So you think about the practical use of computer technology. The
feasibility -- if it is necessary in terms of time. As far as | undadstyou think it takes a
long time to develop the use of computer technology in education. And computer
technology integration depends on the educational system, the culture and the society,
and the patience of the faculty members, maybe.

JIAYI: Yes.
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Appendix D

Weight Survey
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Please give a weight to each of the following factors. “1” means thengasttant;
“10” means the most important. Please circle a number representing yoonsmhthe
importance for each factor. Thank You!

Factor s affecting computer technology integration
Positive:
e Advantages of using computer technology in classrooms
1 2 3 4 5 6 7 8 9 10
e A supportive environment
1 2 3 4 5 6 7 8 9 10
e Job obligations
1 2 3 4 5 6 7 8 9 10

Negative:

e Course evaluations

1 2 3 4 5 6 7 8 9 10
e Time issue

1 2 3 4 5 6 7 8 9 10
e Unreliability of computer technology

1 2 3 4 5 6 7 8 9 10
e Lack of advanced computer tools

1 2 3 4 5 6 7 8 9 10
e Lack of computers in school districts

1 2 3 4 5 6 7 8 9 10

Formal computer sKkill training
Positive:
e Helping develop computer skills
1 2 3 4 5 6 7 8 9 10
e Helping set up online course systems
1 2 3 4 5 6 7 8 9 10
e Gathering training information effectively
1 2 3 4 5 6 7 8 9 10

Negative:
e Time conflicting
1 2 3 4 5 6 7 8 9 10
e Overwhelming amount of information
1 2 3 4 5 6 7 8 9 10
e Not well-organized instructions
1 2 3 4 5 6 7 8 9 10



Positive and negative aspects of using computer technology

Positive:
e Providing advantages in teaching
1 2 3 4 5 6 7
e Improving productivity
1 2 3 4 5 6 7
e Offering easy accesses
1 2 3 4 5 6 7
e Engaging the students and enhancing teaching
1 2 3 4 5 6 7
e Presenting most of updated teaching resources
1 2 3 4 5 6 7
e Enabling distance education
1 2 3 4 5 6 7
Negative:
e Relying too heavily on computers
1 2 3 4 5 6 7
e Inappropriate use/over use of computer
1 2 3 4 5 6 7

10

10

10

10

10

10

10

10
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Appendix E

Definitions of Computer Programs and Devices
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Blackboard: Computer software used to manage e-learning and online communities, a
class management system program.

CAD: Computer-Aided Design. A computer program that aids in the design and
particularly the drafting of a part or product.

CAM: Computer-Aided Manufacturing. Computer-based software that assist eagineer
and machinists in manufacturing or prototyping product components
(http://en.wikipedia.org/wiki/Computer-aided_manufactuying

Course Management Syste®oftware that facilitates e-learing or computer learning
(http://en.wikipedia.org/wiki/CM$

Document CameraA real-time image capture device for displaying an object to a large
audience. It is actually a high resolution web cam, mounted on arms to tiadisita
placement over a paget{p://en.wikipedia.org/wiki/Document_camégra

Excel: A spreadsheet computer application for calculation.

G&M Codes: A machine tool programming language.

iClicker: A hand-held device that transmits feedback from a student to a teachegs mast
control panel, allowing easy practice quizzes, opinion polls, and even quick feedback to
the instructor. Students are usually required to buy iClicker. A new iClickes alosut
$30.00.

iMovie: Video editing software for Macs.

iWeb: A template-based website creation tool made by Apple Inc. and included with its
Mac computers (http://en.wikipedia.org/wiki/lweb).

PhotoshopGraphics editing software.
PowerPoint: A computer-based presentation program.

QuickTime: A multimedia framework that can display various formats of video clips and
audio.

Smartboard: A large, touch-controlled screen that works with a projector and a computer
(http://en.wikipedia.org/wiki/Smartboard).

Web Browsers Software applications used to display Web pages on the World Wide
Web.
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WebCT: An online course learning system. Instructors can use WebCT to display
teaching materials, manage exams, have threaded discussions, and keep/geddEE
is now owned by Blackboard Inc.

Word ProcessorsComputer applications used for composition, editing, formatting, and
printing documents.

YouTube:A video sharing website where users can upload, view and share video clips
(http://en.wikipedia.org/wiki/Youtube).
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