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Preface

The audience for the Yearbook consists of media and technology professionals in
schools, higher education, and business contexts. Topics of interest to profession-
als practicing in these areas are broad, as the Table of Contents demonstrates. The
theme unifying each of the chapters in the book is the use of technology to enable
or enhance education. Forms of technology represented in this volume vary from
traditional tools such as the book to the latest advancements in digital technology,
while areas of education encompass widely ranging situations involving learning
and teaching, which are idea technologies.

As in prior volumes, the assumptions underlying the chapters presented here are
as follows:

Technology represents tools that act as extensions of the educator.

. Media serve as delivery systems for educational communications.

3. Technology is not restricted to machines and hardware, but includes techniques
and procedures derived from scientific research about ways to promote change
in human performance.

4. The fundamental tenet is that educational media and technology should be

used to

N =

achieve authentic learning objectives,

situate learning tasks,

negotiate the complexities of guided learning,
facilitate the construction of knowledge,

aid in the assessment/documenting of learning,
support skill acquisition, and

manage diversity.

Q-0 &0 o

The Educational Media and Technology Yearbook has become a standard ref-
erence in many libraries and professional collections. Examined in relation to its
companion volumes of the past, it provides a valuable historical record of cur-
rent ideas and developments in the field. Part I, “Trends and Issues in Learning,
Design, and Technology,” presents an array of chapters that develop some of the
current themes listed above, in addition to others. Part II, “Trends and Issues in
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Library and Information Science,” concentrates on chapters of special relevance
to K-12 education, library science education, school learning resources, and var-
ious types of library and media centers — school, public, and academic among
others. In Part III, “Leadership Profiles,” authors provide biographical sketches
of the careers of instructional technology leaders. Part IV, “Organizations and
Associations,” and Part V, “Graduate Programs,” are, respectively, directories of
instructional technology-related organizations and institutions of higher learning
offering degrees in related fields. Finally, Part VI, “Mediagraphy: Print and Nonprint
Resources,” presents an annotated listing of selected current publications related to
the field.

The editors of the Yearbook invite media and technology professionals to
submit manuscripts for consideration for publication. Contact Michael Orey (mike-
orey @uga.edu) for submission guidelines.

For a number of years, we have worked together as editors, and this is the sev-
enth year with Dr. Michael Orey as the senior editor. Within each volume of the
Educational Media and Technology Yearbook (EMTY), we try to list all the gradu-
ate programs, journals, and organizations that are related to both Learning, Design,
and Technology (LDT) and Information and Library Science (ILS). We also include
a section on trends in LDT and trends in ILS, and we have a section profiling some
of the leaders in the field. Beginning with the 2007 volume, we have attempted to
generate a list of leading programs in the combined areas of LDT and ILS. Last
year, we were able to compose an alphabetical list of 30 programs that people told
us were among the best. However, this year we decided to be more systematic.
Instead of following the US News and World Report model and have one top pro-
gram list, we decided to use some of the same numbers that they use and generate
a collection of top-20 lists, rather than attempt to generate a statistically significant
rankings list. One thought was to rank programs according to the number of publica-
tions that were produced; however, deciding which journals to include was an issue.
We decided to use 2007 and 2008 as the years to count (since at the time of writing,
it is still 2009 and so we do not have a complete year). Furthermore, we decided to
only count actual research reports that appeared in one of two journals, Educational
Technology Research and Development and the Journal of the Learning Sciences.
These two journals were primarily selected based on the general sense that they are
the leading journals in the area of LDT. Noticeably absent is the area of information
and library science. So, while these numbers are pretty absolute, choosing to only
count these journals is somewhat arbitrary.

The other top-20 lists are based on self-report data collected as part of the pro-
gram information in the Educational Media and Technology Yearbook. Every year,
we collect general information about programs in LDT and ILS and publish this
information in the Yearbook. This year we opted to collect some additional data. We
asked the representatives of each of the institutions to enter the US dollar amount
of grants and contracts, the number of PhD graduates, the number of master’s grad-
uates, and the number of other graduates from their programs. We also asked them
for the number of full-time and part-time faculty. We then generated a top-20 list for
some of these categories. The limitation in this case is that it is self-report data and
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there is no real way of verifying that the data is accurate. So, while the list of the 30
top programs last year lacked hard data, and the lists this year are based on numbers,
those numbers may be just as unreliable. In the end, we have a collection of lists that
we hope will be of use to our readers. Many of the universities that appeared in the
top-30 list last year are here again, in addition to many others. More information
about many of these universities can be found in Part V of this edition.

There are six top-20 lists in this preface. The first of these top-20 lists is based on
a count of publications. We used every issue from the 2007 and 2008 volume years
of the Educational Technology Research and Development journal and the Journal
of the Learning Sciences. We eliminated all book reviews and letters to the editor
and such others. We only used the primary academic articles of these journals. Each
publication counted 1 point. If the article had two authors, then each author’s insti-
tution received 0.5 points. If there were three authors, then 0.33 was spread across
the institutions. Also, as an additional example, if there were three authors and two
of them were from the same institution, then that institution received 0.66 points
and the institution of the remaining author received 0.33. Finally, the unit receiving
the points was the university. So, in the case of Indiana University where they have
both a Learning Sciences and an Instructional Technology program, all of the points
for IT and LS were aggregated into one variable called Indiana University. Table 1
shows our results. Nanyang Technological University came out as the top LDT pro-
gram in the world. They were also in my list last year. Interestingly, the University
of Wisconsin and the University of Colorado, numbers 3 and 4, were not even on
last year’s list. The list this year is much more international with universities from
all over the world. An interesting result is that since there is not enough variance,
we have a 5-way tie for sixth and a 28-way tie for twentieth. We would love to hear
your feedback on this approach for the future. Are there other journals that ought
to be included? Is it unfair that there are more publications in ETRD than IJLS?
What about recent graduates publishing with their new institution when the work
was done at their previous institution? I am certain there are many other issues, and
we welcome constructive feedback.

The two primary measures of research achievement are publications and grants.
While choosing ETRD and IJLS was somewhat arbitrary, the numbers are verifiable.
In Table 2, we present the top-20 programs according to the dollar amount of grants
and contracts for that program over the academic year 2008-2009. While Table 1
was constrained to LDT, Table 2 has both LDT and ILS programs, which resulted in
UNC being number 2 in the grants and contracts list, but not appearing at all in the
publication list. Next year, we will count publications in the ILS area. University of
Calgary comes out as the top program in terms of grant and contracts. They nearly
doubled the amount of the number 2 institution. Texas Tech, who did not show up
on my list last year, comes in a strong third in the area of grants and contracts.

Tables 1 and 2 are measures of research productivity. The remaining four tables
are more related to teaching than research. The first, Table 3, shows the top-20 pro-
grams in terms of the number of full-time faculty. You will notice that the list is
correct under the FT category, but number 4, Université de Poitiers, has more total
faculty than number 3, the University of North Carolina. We decided that full-time
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Table 1 Top-20 graduate programs in the area of Learning, Design, and Technology as mea-
sured by the number of publications in Educational Technology Research and Development and
the Journal of the Learning Sciences

Rank  University Pubs  Rank University Pubs
1 Nanyang Technological 433 20 Edith Cowan University 1
University
2 Arizona State University 3.66 20 Mandel Leadership Inst 1
3 University of Wisconsin 33 20 Miami University 1
4 University of Colorado 2.83 20 MIT 1
5 Indiana University 266 20 National Cheng Kung 1
University
6 Sultan Qaboos University 2 20 Northern Illinois University, 1
De Kalb
6 SUNY-Buftalo 2 20 Oklahoma State University 1
6 University of Georgia 2 20 Open University of the 1
Netherlands
6 University of Hong Kong 2 20 Queensland University of 1
Technology
6 University of New Mexico 2 20 Rutgers 1
11 UCLA 1.83 20 SUNY-Albany 1
12 Stanford 1.5 20 Tel-Aviv University 1
12 University of Illinois 1.5 20 University Central Florida 1
14 Purdue University 146 20 University of British 1
Columbia
15 Brigham Young University 1.33 20 University of Cambridge 1
15 Florida State University 133 20 University of Gothenburg 1
15 Lehigh University 1.33 20 University of KwaZulu-Natal 1
18 University of Memphis 1.2 20 University of 1
Mass-Dartmouth
19 Utrecht University 1.14 20 University of Michigan 1
20 University of Missouri 1
20 University of Nevada 1
20 University of Pittsburgh 1
20 University of Rochester 1
20 University of Sydney 1
20 University of Washington 1
20 UC-Santa Cruz 1
20 Universidad de La Sabana 1
20 Wayne State University 1

faculty was more important than part time as a measure and so only generated one
list for number of faculty. We just thought it would be interesting to see the total
number of faculty as well. For example, it is very interesting that the number 1 uni-
versity for full-time faculty, Drexel University, has a whopping total of 111 total
faculty.

The next top-20 list is the number of PhD graduates. This list might be a good
measure of research productivity as well as teaching productivity. It is interesting
that Indiana University came out on top, yet I am unsure if this is the number
of Instructional Technology or Learning Sciences or both? George Mason comes
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ix

Table 2 Top-20 LDT and ILS programs by the amount of grant and contract monies

Rank University Department/Program Total in US$
1 University of Calgary Graduate Division of $20,000,000
Educational Research
2 University of North Carolina, School of Information and $11,502,614
Chapel Hill Library Science
3 Texas Tech University Instructional Technology $6,000,000
4 Harvard University Graduate School of $3,000,000
Education
5 George Mason University Instructional Technology $2,500,000
Programs
6 University of Houston Curriculum and Instruction $2,000,000
6 Utrecht University Educational Sciences $2,000,000
Learning in Interaction
6 Arizona State University; Division of Psychology in $2,000,000
Educational Technology Education
program
6 Ewha Womans University Educational Technology $2,000,000
Department
6 University of Bridgeport Instructional Technology $2,000,000
6 Drexel University The iSchool at Drexel, $2,000,000
College of Information
Science and Technology
12 Indiana University School of Education $1,450,000
13 The Ohio State University Cultural Foundations, $1,200,000
Technology, and
Qualitative Inquiry
14 University of Hawaii-Manoa Department of Educational $1,097,246
Technology
15 University of Curriculum and Instruction, $1,000,000
Wisconsin-Madison School of Education
15 California State University Interdisciplinary Master in $1,000,000
Monterey Bay (CSUMB) Instructional Science and
Technology (MIST)
15 University of Florida School of Teaching and $1,000,000
Learning
15 University of Massachusetts, Learning, Media and $1,000,000
Ambherst Technology Masters
Program/Math Science
and Learning Technology
Doctoral Program
15 Université de Poitiers Ingénierie des médias pour $1,000,000
1éducation
20 University of School of Information $800,000

Missouri-Columbia

Science and Learning
Technologies

in second and Wayne state as number 3; some people I talked to last year men-
tioned these two schools as more practitioner oriented than other programs. These
numbers, as research numbers, would suggest that this is not correct. Another
measure that might be interesting to count is the number of graduates who have
taken academic positions as opposed to practitioner-oriented positions.
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Rank University Department/Program FT Total
1 Drexel University The iSchool at Drexel, 38 111
College of Information
Science and Technology
2 University of Curriculum and Instructional 30 45
Missouri-Kansas City Leadership
3 University of North Carolina School of Information and 26 32
Library Science
4 Université de Poitiers Ingénierie des médias pour 25 50
léducation
5 Middle East Technical Computer Education and 20 60
University Instructional Technology
5 Valdosta State University Curriculum, Leadership, and 20 30
Technology
7 Towson University College of Education 17 22
8 Regis University School of Education and 15 165
Counseling
9 The University of Hong Faculty of Education 12 102
Kong
9 Valley City State University School of Education and 12 20
Graduate Studies
9 Utrecht University Educational Sciences 12 19
Learning in Interaction
9 Fordham University MA Program in Public 12 16
Communications in the
Department of
Communication and
Media Studies
9 University of Georgia Department of Educational 12 14
Psychology and
Instructional Technology,
College of Education
14 Athabasca University Centre for Distance 11 26
Education
14 University of Bridgeport Instructional Technology 11 25
14 Indiana University School of Education 11 15
14 Louisiana State University School of Library and 11 11
Information Science
14 The University of Oklahoma Instructional Psychology and 11 11
Technology, Department
of Educational Psychology
19 Penn State Great Valley Education 10 25
School of Graduate Division/Instructional
Professional Studies Systems Program
19 California State University Interdisciplinary Master in 10 22
Monterey Bay (CSUMB) Instructional Science and
Technology (MIST)
19 University of West Georgia Department of Media and 10 14

Instructional Technology




Preface xi
Table 3 (continued)
Rank University Department/Program FT Total
19 University of School of Information 10 12
Missouri-Columbia Science and Learning
Technologies
19 Utah State University Department of Instructional 10 11
Technology and Learning
Sciences, Emma Eccles
Jones College of
Education and Human
Services
Table 4 Top-20 LDT and ILS programs by the number of PhD graduates
Rank University Department/Program Grads
1 Indiana University School of Education 16
2 George Mason University Instructional Technology Programs 15
3 Wayne State University Instructional Technology 11
4 Middle East Technical University Computer Education and 10
Instructional Technology
4 Texas Tech University Instructional Technology 10
4 University of Houston Curriculum and Instruction 10
4 Pennsylvania State University Instructional Systems 10
4 University of Georgia Department of Educational 10
Psychology and Instructional
Technology, College of
Education
9 Drexel University The iSchool at Drexel, College of 9
Information Science and
Technology
9 Utah State University Department of Instructional 9
Technology and Learning
Sciences, Emma Eccles Jones
College of Education and
Human Services
11 University of Calgary Graduate Division of Educational 8
Research
12 University of Bridgeport Instructional Technology 6
12 University of Missouri-Columbia School of Information Science and 6
Learning Technologies
12 Virginia Tech College of Liberal Arts and 6
Human Sciences
12 University of Balearic Islands Sciences of Education 6
16 Utrecht University Educational Sciences Learning in 5
Interaction
16 The Ohio State University Cultural Foundations, Technology, 5
and Qualitative Inquiry
16 University of Louisville College of Education and Human 5

Development
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Table 4 (continued)
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Rank University Department/Program Grads
16 Concordia University Education — MA in Educational 5
Technology, Diploma in
Instructional Technology and
PhD (Education), Specialization,
Educational Technology
16 University of Florida School of Teaching and Learning 5
16 Arizona State University; Division of Psychology in 5
Educational Technology Education
program
Table 5 Top-20 LDT and ILS programs by the number of master’s graduates
Rank  University Department/Program Grads
1 Drexel University The iSchool at Drexel, College of 332
Information Science and
Technology
2 University of Bridgeport Instructional Technology 294
3 University of Calgary Graduate Division of Educational 235
Research
4 Regis University School of Education and Counseling 200
5 Towson University College of Education 157
6 George Mason University Instructional Technology Programs 130
7 University of North Carolina School of Information and Library 115
Science
8 Utrecht University Educational Sciences Learning in 110
Interaction
9 Nova Southeastern University — Programs in Instructional Technology 100
Fischler Graduate School of and Distance Education (ITDE)
Education and Human Services
10 Azusa Pacific University EDUCABS — Advanced Studies 90
11 Barry University Department of Educational 75
Computing and Technology, School
of Education
11 University of Arizona School of Information Resources and 75
Library Science
11 University of Maryland Baltimore Department of Education 75
County (UMBC).
14 University of Missouri — Columbia School of Information Science and 72
Learning Technologies
15 The University of Rhode Island Graduate School of Library and 68
Information Studies
15 University of Colorado Denver School of Education and Human 68
Development
17 University of Central Florida College of Education — ERTL 65
18 University of Missouri-Kansas City Curriculum and Instructional 60
Leadership
18 Louisiana State University School of Library and Information 60

Science
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Table 5 (continued)

Xiii

Rank  University Department/Program Grads
18 University of South Florida Instructional Technology Program, 60
Secondary Education Department,
College of Education
18 Minot State University Graduate School 60
Table 6 Top-20 LDT and ILS programs by the overall total number of graduates
Num
Rank University Program Grads
1 Drexel University The iSchool at Drexel, College of 432
Information Science and
Technology
2 University of Bridgeport Instructional Technology 417
3 University of Calgary Graduate Division of Educational 254
Research
4 Regis University School of Education and 200
Counseling
5 Valley City State University School of Education and Graduate 181
Studies
6 Towson University College of Education 161
7 George Mason University Instructional Technology Programs 145
8 University of North Carolina School of Information and Library 140
Science
9 Utrecht University Educational Sciences Learning in 115
Interaction
10 Nova Southeastern University — Programs in Instructional 100
Fischler Graduate School of Technology and Distance
Education and Human Services Education (ITDE)
11 Azusa Pacific University EDUCABS — Advanced Studies 90
12 University of West Georgia Department of Media and 89
Instructional Technology
13 California State University Interdisciplinary Master in 80
Monterey Bay (CSUMB) Instructional Science and
Technology (MIST)
14 Barry University Department of Educational 75
Computing and Technology,
School of Education
14 University of Maryland Baltimore Department of Education 75
County (UMBC)
16 University of Missouri — Columbia School of Information Science and 72
Learning Technologies
17 University of Colorado Denver School of Education and Human 70
Development
18 The University of Rhode Island Graduate School of Library and 68
Information Studies
19 ‘Wayne State University Instructional Technology 67
20 University of Central Arkansas Teaching, Learning, and 66

Technology
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Our next top-20 list is based on the number of master’s graduates. In our mind,
we might consider this an indication of whether the program is more practitioner ori-
ented than, say, the number of PhD graduates. Interestingly, George Mason comes
in sixth here, whereas they were number 2 in PhD graduates. So, this differentiation
may be meaningless. It is interesting to note that schools like Drexel University,
University of Bridgeport, University of Calgary, and Regis University are produc-
ing 200 or more graduates per year. In Georgia (United States), Walden University
and the University of Phoenix are very active; however, neither of these two schools
chose to complete the form. We are not implying that the large numbers are nec-
essarily because these programs are online, but online degree programs certainly
allow many more people to further their education.

The final top-20 list is the combined degree graduate list. It is very similar to the
master’s list, but since the online form had entries only for PhD graduates, master’s
graduates, and other graduates, I thought it might be most useful to just show the
total number of graduates from each of the programs who chose to update their
information in our database.

We acknowledge that any kind of rankings of programs is problematic. We hope
you find our lists useful. If you have suggestions, please let us know and we will try
to accommodate those changes in future publications of the Yearbook.

Athens, GA Michael Orey
Statesboro, GA Stephanie A. Jones
Athens, GA Robert Maribe Branch
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Part I
Trends and Issues in Learning, Design, and
Technology



Introduction

Liz May and Michael Orey

This is the ninth edition of this book where I have served as the editor of the
“Trends” section and the first where I have enlisted a coauthor. I have used a vari-
ety of strategies for organizing this part. For this year, we sent an invitation to one
or more individuals from our top 10 list that was created based on the number of
publications in the Educational Technology Research and Development Journal and
the Journal for the Learning Sciences. Unfortunately, we were unable to get chap-
ters from the University of Wisconsin, the State University of New York-Buffalo,
the University of New Mexico, and the University of Hong Kong. We did get a
chapter from each of the other 6 top 10 schools. We did this in order to try and
gain a snapshot of what is going on in the general field of learning, design, and
technology. However, we also have been editing this part for many years, and we
have included a chapter on “Trends and Issues” that has been written every year for
at least 10 years, though the authorship has evolved. This year, Abbie Brown and
Tim Green have taken on the task again. What follows is our attempt to weave the
chapters in this part into a coherent whole.

While giving a nod to epistemological or pedagogical causes, Shattuck’s chapter
focuses on school leadership as the critical factor for teachers’ technology integra-
tion (or lack thereof). Designed to investigate whether or not school leaders can
influence technology integration (and if so how), the study centered on eight strate-
gic factors for getting teacher buy-in. These include vision, expectations, modeling,
encouragement, sufficient resources, hiring the right people, professional develop-
ment opportunities, and building community in the organization. Conducted in four
middle schools in the same suburban school district in the Southeastern United
States, the research consisted of a pre-survey to identify who the teachers considered
a technology leader in their school, followed by interviews of the four principals,

L. May (=)
Learning, Design, and Technology Program, The University of Georgia, Athens, GA, USA
e-mail: lizmay3 @hotmail.com

M. Orey (=)
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and concluded with a focus group that included the identified school leader as a
way to cross-check data gathered from the interviews. The study concluded that in
schools where all eight strategic factors were in place and where the origin was the
school leadership rather than merely pioneering tech users on the faculty, the rest of
the teachers were more inclined toward technology integration.

If Shattuck is correct in linking school leadership to technology resistance, then
Brown and Green would urge school leaders to take a second look at the free web-
based tools that students are already using outside of school. Furthermore, they
make a case for the use of Web 2.0, online learning, and social networking sites
as a way to save money and still maintain a growth model during these challenging
economic times. The bulk of this chapter, however, is a synthesis of the findings of
several major annual reports about technology use and growth in business, higher
education, and the K-12 sector. Even without a robust economy, they predict that
instruction via technology will continue to be a winning strategy for both business
and education since it affords opportunities for growth and learning at a lower cost.
They urge educators to reconsider resistance to using some of the tools, especially
the social networking sites, and to consider new and innovative ways to overcome
the current economic challenges.

Lack of confidence has often been cited as an impediment to technology inte-
gration and is addressed in Batane’s chapter. While teaches are still content experts,
their students, the digital natives, are the technology experts, and this can be intimi-
dating to some teachers. Batane’s study focused on the use of the Rapid Prototyping
Model since it allows opportunities for feedback and revisions along the way rather
than after an entire course has been developed and field tested. Based on Elaboration
Theory, he contends that Rapid Prototyping affords a one step at a time approach to
technology integration, which can then build confidence for future forays into the
digital wilderness. He further contends that getting student feedback at each stage
of the lesson development takes the participation of students beyond mere course
work into course design, which is a win for all. Taking small steps and getting the
students involved in the process could be an important component of technology
integration as the digital immigrants continue to teach the digital natives, at least for
a few more years.

The digital natives are tech savvy; however, some have expressed concern that
the majority of US college graduates lack proficiency in desired academic skills, and
this is a cause of concern to anyone in higher education. This concern led Frick to
analyze course evaluation data and its correlation with student learning achievement.
This led to a plan to connect course evaluations to instructional theory in order to
provide data that could lead to improvements not only in instruction and course
quality but in student learning achievement as well. A survey was therefore designed
around Merrill’s First Principles of Instruction, as well as the concept of Academic
Learning Time. The thinking was that items that were rated low would have a clear
connection to what needs to be revised or improved. The study results showed that
there was a strong correlation between student ratings of the course and its instructor
and student mastery when First Principles and ALT were in place.
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Embedding instructional design theory in student evaluations is not a bad idea;
but perhaps embedding one goal inside another does not always work, as evidenced
by this study of a girls only technology program. The girls were encouraged to
use tech tools as a way to create, tell stories, and express themselves in a “tech-
nology as paintbrush” 8-week learning experience at Silver Stream Clubhouse in
the Western United States. The girls did pick up some computer skills, but the
paintbrush metaphor may have limited acquisition of technology fluency accord-
ing to Hug and Jurow. By focusing on the product of technology and getting things
to “look pretty,” the authors felt that the process of technology was underempha-
sized. Technology expertise was valued for its ability to help the girls become adept
storytellers, for example, rather than video editors. Hoping for more female repre-
sentation in technology fields, the authors suggest that a program that gets girls to
learn about how the tools work as well as principles of design and development may
be a better way to prepare them for jobs in the digital marketplace.

Sultan Qaboos University’s Musawi has written about the history, present status,
and future plans of the Instructional and Learning Technologies Department in the
College of Education. Since its start in 2005 the program has established a B.A.
degree with four cohorts currently in attendance and its first graduating class this
year. This short chapter outlines the program, catalogs the resources for students
and faculty, tracks research and faculty status, and concludes with an index of areas
for improvement and challenges for the future. Three particular challenges that have
been targeted for improvement are the large teaching load of its faculty, the need for
accreditation level quality in all courses, and the need to foster more independent
learning in students. With the strong administrative support that this young pro-
gram has enjoyed since its inception, these goals are not only reasonable but quite
attainable.

Nanyang Technological University of Singapore is likewise interested in improv-
ing learning and focusing on the future as they shift from longstanding instructional
strategies to technology-enhanced education. Not satisfied with simply pasting tech-
nology into existing pedagogical structures, Tan, Kim, and Yeo write about the
importance of students’ agency in knowledge construction as well as in the devel-
opment of content. They contend that the application of the social constructivist
learning paradigm can make technology-assisted instruction more meaningful. Two
case studies are included in their research, and these serve to illustrate the need for
scaffolding to help learners move from passive to active participants, as well as the
need for teachers to adapt to new roles as designers and facilitators rather than as
traditional instructors.

Human performance technology (HPT) is a broader discipline than instructional
design (ID); however, similar to ID, it includes a systemic analysis and design of
some performance problem or need. Taking a course in HPT might be a hard sell
for some graduate students in IT/ID programs; however, there are several factors
that could justify its inclusion in one’s program of study. For one, the critical analy-
sis of a performance problem and its underlying causes is an important component
in the skill set of all graduate students. Furthermore, the sorting of problems into
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instructional and noninstructional piles is a good prerequisite skill for the novice
instructional designer. For an HPT course to be successfully implemented in a grad-
uate education, however, a connection to a real-world problem or need is best, but
these situations are not always easy to come by. This chapter reports on lessons
learned by the faculty at Arizona State University as they employed a performance
improvement project as part of the HPT course work. It also makes a case as to
why such a course may be a good elective even for those outside of the HPT
program.



Understanding School Leaders’ Role
in Teachers’ Adoption of Technology Integration
Classroom Practices

Gary Shattuck

Abstract The educational technology research community documents that tech-
nology is not integrated into teachers’ classroom practices other than to reinforce
or augment current practices (Becker, 2001; Cuban, 2001). Adopting technology at
this level is called first-order change (Ertmer, 1999); the explanation the research
community reaches is that teachers’ belief structure is incompatible with high-level
technology integration (Cuban, 2001; Ertmer, 2005). This study explores another
explanation for teachers’ reluctance to adopt technology integration — school lead-
ers. Furthermore, this study outlines strategies a school leader must adopt to leverage
his or her leadership position to increase technology utilization among the faculty.

Keywords Technology integration - School leadership - Educational
change - Technology leaders - Organizational change

Introduction

The purpose of this research described in this chapter is to understand school
leaders’ roles in teachers’ adoption of technology-integrated classroom practices.
Although educational leadership researchers such as Fullan (2001) and Sergiovanni
(2006) agree that school leaders play a significant, if not a vital, role in the
success of any instructional initiative within their school, very little literature
(Staples, Pugach, and Himes, 2005) targets the school leaders’ role in teachers
adopting technology-integrated classroom practices. This gap in the literature is
glaring, because most educational technology researchers, such as Cuban (2001),
Hernandez-Ramos (2005), and Windschitl and Sahl (2002), agree technology, for
the most part, has not significantly impacted teachers’ classroom practices nor has
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it significantly transformed teachers’ classroom practices. Understanding causes of
why technology is not being integrated into teachers’ classroom practices is complex
because this research finds causes that cross academic disciplines. Furthermore, this
research finds that the lack of technology integration may be caused by a misalign-
ment between the school leaders’ vision of technology integration and the teachers’
vision of technology integration. It identifies five academic disciplines that impact
the ability of teachers to implement technology-integrated classroom practices. In
addition, it identifies eight strategies that a school must employ in order for teachers
to integrate technology into their classroom practices. These five academic disci-
plines identified are instructional technology, educational leadership, educational
laws and policies, educational and organizational change, and diffusion of inno-
vation. The eight strategies identified are establishing vision, setting expectations,
modeling expected behavior, offering encouragement, supplying sufficient technol-
ogy resources, employing the right people, providing ample professional learning
opportunities, and building capacity within the building. Not surprisingly, then, this
research finds that integrating technology is very difficult due, in large part, to the
interaction between these five academic disciplines. More importantly, however, this
research discovers eight strategic factors school leaders must adopt if school leaders
hope to leverage their leadership roles in order to influence teachers into adopting
technology-integrated classroom practices.

Research Questions

The purpose of this study was to determine if school leaders effect teachers’ attitudes
toward the integration of technology into their classroom practices. This research
was designed to find answers to the following questions:

1. Can school leaders influence teachers’ adoption of technology integration
classroom practices?

2. How do school leaders influence teachers’ adoption of technology integration
classroom practices?

2.1 Who are the technology leaders within each school?

2.2 How can a leader assist teachers in overcoming barriers that prevent the
integration of technology?

2.3 In what ways do teachers feel encouraged and/or supported when they take
risks concerning integrating technology into their classroom practices?

2.4 How do the teachers’ vision for why technology should be integrated within
a classroom differ from the principal’s vision for why technology should be
integrated within a classroom?

2.5 Does the principal’s expectations for technology integration influence
teachers’ integration of technology into their classroom practices?
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Review of Literature

In 2001, Larry Cuban wrote a stinging rebuke of the Instructional Technology
Movement in Oversold and Underused: Computers in the Classroom. Cuban’s basic
premise was that billions of dollars were spent on instructional technology in the
K-12 educational realm in the 1990s and that this influx of money failed to pro-
vide promised benefits claimed by proponents of instructional technology, such
as by Seymour Papert (Cuban, 2001; 2004; Ferneding, 2003). Most instructional
technology researchers agreed with Cuban’s basic premise (Becker, 2001; Cuban,
2001; Ertmer, 1999; Ferneding, 2003; Hernandez-Ramos, 2005). Even though there
were themes most researchers agreed were root causes for this situation, such as
that teachers’ belief structure about teaching and learning did not support a con-
structivist pedagogy (Becker, 2001; Cuban, 2001; Ertmer, 1999; Hernandez-Ramos,
2005), teachers were not being supported either technologically or instructionally in
their efforts to integrate technology (Becker, 2001; Cuban, 2001) and they lacked
effective and sufficient professional development (Becker, 2001; Brinkerhoff, 2006;
Cuban, 2001; Dwyer, 1995; Mouza, 2003). There was also disagreement as to
other root causes (Becker, 2001; Cuban, 2001; Ertmer, 1999; Ferneding, 2003;
Hernandez-Ramos, 2005). Each researcher had additional reasons for this lack of
progress, such as from Larry Cuban’s claim that structural design of schools’ orga-
nization was a cause, from Howard Becker’s thesis that lack of computer density
within classrooms was a cause to Peggy Ertmer’s premise that barriers to the change
process was a cause. Herein lies the conundrum that the instructional technol-
ogy community faced. The world had dramatically changed economically, socially,
and politically to some degree due to a technological revolution (Friedman, 2005;
Postman, 1992; Toffler, 1970), whereas education had not changed to meet this
changing global landscape (Cuban, Kirkpatrick, Peck, 2001). Whatever the reasons,
it had become apparent to the research community that integration of technology
was a complex issue involving multiple variables from multiple disciplines includ-
ing instructional technology theories, educational leadership theories, educational
laws and policy theories, educational and organizational change theories, and dif-
fusion of innovation theories. Equally important as change theories, understanding
the difficulties faced by classroom teachers in implementing technology integration
practices was also important.

It was also important to understand the role of educational leadership in over-
coming these difficulties faced by classroom teachers in technology integration
practices. Michael Fullan (2001) described the role of school leader as being
vital, not only to the health of any school, but also to the success of any educa-
tional change. Research showed that for educational change to become successful,
it required the involvement of educational leaders; furthermore, research showed
that successful educational leaders’ change depended on inclusion of teachers in
the planning and implementation of change (Fullan, 2001). It was this duality of
involvement that provided the framework for understanding how integration of
technology may become successful. Sergiovanni (2006), in his book on school
principals, pointed out that the culture of a school is actually a negotiated product
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between school leadership and teachers within that school. As a result, school lead-
ership’s participation in and support for educational change, such as the integration
of technology within teachers’ classroom practices, were keys for this educational
technology innovation to be adopted in the K-12 educational environment.

Another issue impacting teachers’ willingness to adopt technology-integrated
classroom practices was educational laws and policies. With the No Child Left
Behind Act of 2001, the federal government had changed the educational land-
scape, which in turn impacted the integration of technology (Ferneding, 2003).
This law stressed accountability and high stakes testing to the exclusion of other
forms of assessment. Becker and Lovitt (2003) postulated that the type of learn-
ing that took place in technology-integrated, project-based learning settings could
not easily be measured by objective, multiple-choice tests. As a result of the No
Child Left Behind Act of 2001 emphasis on standardized tests and on account-
ability in the form of Adequate Yearly Progress, school leaders and teachers had,
to some degree, abandoned efforts to adopt technology-integrated classroom prac-
tices (Cuban, 2003). As a result, the efforts to integrate technology into the nation’s
classrooms had become infinitely more complex. In Fig. 1 these various issues that
impact a teacher’s willingness to adopt technology-integrated classroom practices
are illustrated.

Factors Influencing Teachers’ Adoption
of Technology Integrated Classroom
Practices (TICP)

Instructional
Technology
Diffusion of Educational
Innovation Leadership
TICP
Educational Educational Laws
Change and Policies

Fig.1 Factors influencing teachers’ adoption of technology-integrated classroom practices (TICP)
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The final issues of educational change theories and of diffusion of innovation
theories were inextricably interwoven together dealing with essentially the same
phenomenon — the change process (Elmore, 2003; Fullan, 1993; Rogers, 2003).
According to Michael Fullan, one of the driving forces in the educational envi-
ronment was the need for continuous change. Fullan went so far as to say, “It is no
exaggeration to say that dealing with change is endemic to post-modern society”
(p- 3). In order to understand this changing landscape within which teachers were
supposed to adopt new pedagogies, it was necessary to understand the change pro-
cess and how that change process could be used with a conservative educational
environment (Cuban, 2001) with a changing society (Toffler, 1970), and with a
changing student (Healy, 1990; Prensky, 2006).

Theoretical Perspective

According to Crotty (1998), there were two approaches to research: “Verstehen” or
understanding and “Erkldren” or explaining. Understanding focused on the human
or the social sciences; explaining focused on the natural sciences. Therefore, in
an attempt to interpret the social nature of schooling and how this social nature
encouraged or discouraged adoption of technology integration strategies by teach-
ers, this study attempted to understand the relationship between school leaders
and teachers and how this relationship impacted teachers’ willingness to adopt
technology-integrated classroom practices. Because this chapter deals with a study
of the interaction between school leaders and teachers, Symbolic Interactionism was
the theoretical perspective from which this study was conducted.

Interaction between cultural subgroups, such as between leaders within schools
and teachers, was first postulated by George Herbert Mead (Blumer, 1969; Crotty,
1998) in the early part of the twentieth century and was based on the symbols of
language, thus the name Symbolic Interactionism. In order to understand interac-
tion between leaders within schools and teachers, it was best to first comprehend
the theoretical perspective on which this study was based. Herbert Blumer outlined
three basic premises that were the basis for the Symbolic Interactionism theoreti-
cal perspective: (1) human beings acted toward things on the basis of the meaning
those things had for them; (2) the meaning of such things was derived from, or arose
out of, the social interaction that one had with one’s fellow humans; and (3) these
meanings were handled in, and were modified through, an interpretive process used
by the person in dealing with the things she or he encountered.

As a result of these three premises it became apparent that for most teachers in
a K-12 school environment the meaning technology had for teachers was one of
research and of administrative functions but not one of instruction. Research con-
ducted by Becker (2001), Cuban (2001), Herndndez-Ramos (2005), and Windschitl
and Sahl (2002) indicated most teachers used technology only for administrative
functions, for research in planning lessons, and for personal productivity, but not
for instruction. Teachers did not use technology to transform their instructional
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practices into a constructivist framework because teachers’ belief structure did not
support this transformation.

Methodology

This research used a case study methodology by examining four middle schools
within the same suburban school district in the Southeastern United States. The
initial method used was a pre-survey to determine who the technology leaders within
each school were and what were the principle issues affecting teachers’ adoption
of technology-integrated classroom practices. Using data collected from the pre-
survey as the basis of questions, the principal at each of the four middle schools
was interviewed using a semi-structured in-depth interview method. After in-depth
interviews with the principals, teachers who were identified as technology leaders in
the pre-survey were asked to participate in a focus group interview. By interviewing
the principal and a focus group of teachers at each school, a cross-check was created
to verify data from the principal and from the teachers. Focusing just on middle
schools in a single school district was an attempt to minimize contextual variables
extant in other settings. Even though each school was its own case study per se, the
entirety of this research was a case study for that school district. Since there were
four schools, each school acted as a comparison for the other three, thus allowing
for triangulation of data.

Pre-survey

The pre-survey’s primary purpose was to identify technology leaders within each
school and specific issues concerning integration of technology within each school.
In all four of the middle schools, the media specialist was selected as a technology
leader for that school; in only two of the schools, however, was the principal selected
as a technology leader. Reasons for this are discussed in detail later in the case
studies. Furthermore, teachers were asked to identify any other school personnel
considered to be technology leaders.

One of the most important findings of the pre-survey was the disparate views
that teachers had concerning vision and expectations (see Tables 1 and 2). In the pre-
survey I asked two questions dealing with why technology should be used within the
classroom. These questions were vision questions. The first vision question asked
what the teacher’s vision was; the second vision question asked what the teacher
thought was the principal’s vision. Unexpectedly, the teachers’ idea about their own
vision did not necessarily align with the teachers’ idea about the principals’ vision.
This misalignment became a significant factor

In addition to the two vision questions, another question in the pre-survey dealt
with teachers’ perception of what the expectations for technology utilization in the
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Table 1 Comparison of percentage of teachers’ perspectives concerning what their vision is and
what they think the principal’s vision is concerning the integration of technology

Reward Basic  Prepare Critical Do not
School Perspective  students  skills  for future thinking  Motivation know
Adams Personal 3 13 12 35 26 -
Principal’s - 13 - 25 21 42
Jefferson Personal - 9 33 24 33 -
Principal’s 1 32 18 15 6 26
Madison Personal - 19 23 12 46 -
Principal’s - 15 30 15 30 11
Washington Personal - 16 11 37 37 -
Principal’s - 33 17 6 17 28

Table 2 Percentage of respondents to pre-survey when asked what their school’s expectations
concerning technology utilization were

To prepare for To take accelerated  To prepare for No
School standardized tests reader tests twenty-first century ~ expectations
Adams 33 13 38 17
Jefferson 29 21 26 24
Madison 13 4 75 4
Washington 42 - 32 26

teachers’ schools were (see Table 2). There were significant differences between
schools in how teachers answered this question.

Principal Interviews

Each principal of these four middle schools was interviewed. The purpose of each
interview was to understand the leadership style of each principal, to ascertain each
principal’s commitment to technology integration, to comprehend each principal’s
perception of technology, and to identify how that technology could be leveraged to
better administer a school to improve student learning. All the principals’ interviews
lasted approximately an hour in length; all interviews were conducted during the
working period after the school year was completed and the vacation period began.

Each principal professed a belief that the integration of technology was important
in education, and each perceived herself or himself as supporting that endeavor. An
analysis of principal interviews and of focus group interviews revealed that each
principal’s perception, with the exception of one, was skewed to present herself or
himself and their schools in the best possible light. Each principal viewed herself or
himself as being technology leaders in their school even though only two of the four
principals were viewed by their faculty as being technology leaders.
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Focus Group Interviews

Focus group interviews for each school were conducted after the principal was
interviewed. The interviews lasted approximately 1 hour; data gathered during the
interviews were instrumental in cross-checking data from principals’ interviews
and were instructional in understanding formal leadership’s role in teachers’ adop-
tion of technology integration strategies. Out of these focus group interviews it
became apparent that there were two technology leadership roles at work within a
school: formal or administration’s technology leadership role and informal or teach-
ers’ technology leadership role. Also apparent in the data was that each role was
vitally important for a school’s teachers to be willing to adopt technology-integrated
classroom practices into their classroom practices. Each role served an important
function in influencing teachers to adopt technology-integrated classroom practices,
but the synergy that was created when both technology leadership roles were present
raised the level of technology integration exponentially as will be evident when each
school’s case study is detailed.

Documentation Review

After principal and focus group interviews were analyzed, there were several areas
of disagreement that needed further clarification. In order to resolve these areas of
disagreement, a review of district-level documentation was undertaken to get a better
understanding of underlying facts supporting or not supporting various perspectives.
The bases for conflicts were the availability of funds to support the addition of tech-
nology resources and the willingness of school administrators to allow teachers to
participate in district-level professional learning.

Case Studies

Washington Middle School

By any definition, the situation at Washington Middle School was challenging.
According to the criterion of the No Child Left Behind Act of 2001, Washington
Middle School had been in the Needs Improvement category for the past 5 years.
Due to the Choice provisions of No Child Left Behind, Washington Middle School
had to offer its students the choice to move to another middle school. In the
2006-2007 school year, 226 students chose to move, 130 to Jefferson Middle School
and 96 to Adams Middle School, whereas in the 2007-2008 school year, 322
students chose to move, 160 to Adams Middle School and 162 to Madison Middle
School. Demographics of Washington Middle School also represented a challenge
for the school’s administration. The school had a very high percentage of students
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in subgroups that had traditionally performed less well on standardized tests: eco-
nomically disadvantaged students. When compared with the other middle schools,
Washington had the highest poverty rate, with 68.8% of students qualifying for the
Free and Reduced Lunch Program.

Washington Middle School was one of two middle schools in which the mis-
alignment was severe on the pre-survey between the teachers’ perception of the
principal’s vision concerning technology integration and the teachers’ perception
of their own vision concerning technology integration (see Table 1). For example,
on the two questions on the pre-survey that focused on vision, 37% of Washington
Middle School’s teachers thought that technology should be used to teach critical
thinking skills, whereas only 6% of these same teachers perceived that the principal
thought technology should be used to teach critical thinking skills.

Furthermore, during the principal’s interview, Mrs. Almond, the principal of
Washington Middle School, stated she considered herself to be a technology leader
in her school. In contrast, only 6% of her teachers who filled out the pre-survey
judged her to be a technology leader. It was this misalignment between what the
teachers’ perceptions were and what the principal’s perception was that contributed
to Washington’s lack of progress toward development of a focused approach to the
usage of technology. While answering a question during her interview, Mrs. Almond
commented that she needed to use PowerPoint more frequently at faculty meetings
as a confirmation of her belief that she was a technology leader in her school. She
never spoke of setting expectations for technology utilization for her teachers. She
never spoke of encouraging her teachers to adopt technology integration strategies.
But she spoke of herself as being technology competent saying, “When the teachers
know that the principal is technology savvy enough to know how the programs are
to be used (the teachers use these programs more).” On the other hand, the focus
group painted a very different picture of Mrs. Almond’s technology competence
as well as of her leadership role in promoting the use of technology. In fact, one
teacher stated that Mrs. Almond was “a computer phobic,” and she refused to use
email because she was concerned about getting caught writing something that she
would later have to explain (Jim, language arts teacher). With an administration that
was technology challenged, the focus group interview indicated that it was difficult
for teachers of that school to adopt a teaching style integrating technology into their
classroom strategies.

When the question was posed to Mrs. Almond of what her expectations were
of teachers to use technology, she never once mentioned expectations. Instead she
only talked about how she led her faculty by modeling the use of technology at fac-
ulty meetings, or at other in-service activities, and about how technology had to be
coupled with assessment. Members of the focus group all agreed that the principal
and other administrators had not articulated their expectations for the use of tech-
nology by teachers. Andrew, a science teacher, reinforced this point when he said,
“They cannot hold the teachers accountable for something they themselves do not
understand.” There were obviously very differing views about the status of tech-
nology and about the utilization of technology within Washington Middle School
between the principal and the teachers.
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Another issue highlighting differing perceptions between principal and teach-
ers as represented by members of the focus group was the availability of technology
resources within Washington Middle School. As Becker (2001) illustrated, the more
resources teachers had available to use within their classrooms, the more likely
teachers were to integrate technology. Mrs. Almond, however, blamed lack of com-
puter resources on “Central Office policies” and on “lack of funding” even though
she had available, at her discretion, $37,399 from Title 1 funds and $61,506 from
School Improvement funds (see Table 3). From Title 1 funds Mrs. Almond spent
only 8% on technology; from School Improvement funds she spent only 16% on
technology (see Table 4). For teachers filling out the pre-survey, 56% listed lack of
resources as a barrier to their ability to integrate technology; yet Mrs. Almond chose
not to invest in technology even though funds were available to do so.

Table 3 Availability of Title 1 funds per school

Amount spent for ~ Amount spent at principal’s

School Total allocation ($) staff salaries ($) discretion ($)
Adams 145,125 114,136 30,989
Jefferson 203,450 97,870 105,580
Madison 185,750 136,379 49,371
Washington 185,500 148,101 37,399

Table 4 Percentage of discretionary funds spent on technology resources

Amount spent at principal’s ~ Amount spent on Percentage spent
School discretion ($) technology ($) on technology
Adams 30,989 25,411 82
Jefferson 105,580 11,614 11
Madison 49,371 44,928 91
Washington 37,399 2,992 8

The reason Mrs. Almond did not spend available funds on technology can be
attributed only to a lack of vision about how technology could transform education.
This lack of vision conclusion was supported by results from the pre-survey when
28% of Washington Middle School teachers indicated they did not know what the
principal’s vision was concerning use of technology; another 33% thought the prin-
cipal’s vision was to teach basic skills. To further illustrate this point, Washington
Middle School had one computer lab originally designed as an instructional lab for
teachers to sign up to use. Mrs. Almond turned this computer lab into a remediation
lab for low-achieving students, thus depriving middle- and high-achieving students
access to this lab. When teachers were asked in the pre-survey if lack of access to the
computer lab was a barrier to their integration of technology, 56% responded posi-
tively; yet when Mrs. Almond was asked during her interview if teachers had access
to the computer lab, her answer was in the affirmative. One of the focus group par-
ticipants best expressed the situation at Washington Middle School when she said,
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“The best way I heard it described is that this is a rudderless ship. We just stand
around, stand around, stand around; there is no port we are aiming for” (Andrew,
science teacher).

Jefferson Middle School

Jefferson Middle School had fewer challenges than had the other middle schools
when it came to student demographics in the sense that Jefferson had the small-
est percentage of economically disadvantaged students traditionally performing less
well on standardized tests. However, Jefferson had other challenges. Due to Choice
provisions of No Child Left Behind, Jefferson Middle School experienced a sizeable
130 student in-migration from Washington Middle School in August 2007. At that
time Jefferson Middle School had the largest student population of all four middle
schools and was using 19 portable classrooms.

When I asked the principal of Jefferson Middle School, Joseph Callifano, if he
considered himself to be a technology leader, he responded that he did. Likewise,
80% of teachers responding to the pre-survey indicated the principal was a technol-
ogy leader. Mr. Callifano admitted he did not know a lot about technology but tried
to use it in a variety of ways as a model for teachers to use technology.

Mr. Callifano said he encouraged teachers to use technology in their classroom
practices. When I asked focus group teachers if they were encouraged to integrate
technology into their classroom practices, their perspective was different from Mr.
Callifano’s. One of these focus group teachers responded, “When I am around my
colleagues, I do (feel encouraged). I feel I get lip service from above the colle-
gial level ‘Make us look good,”” (Jonas, mathematics teacher). This “make us look
good” comment was referring to how students scored on standardized tests. This
sole focus on the standardized test seemed to pervade all aspects of Jefferson Middle
School as will be illustrated. Mr. Callifano also said he encouraged all his teachers
to use interactive whiteboards even though there were only six interactive white-
boards in his school. Mr. Callifano accomplished what he interpreted as integration
of technology by mandating those teachers who had interactive whiteboards in their
classrooms to make their classrooms available to other teachers so they could expe-
rience interactive technology. Considering the fact that there were only six teachers
who had interactive whiteboards, and considering the fact that Jefferson Middle
School had over 80 teachers, this effort seemed somewhat futile at best.

For those teachers who were interviewed during the focus group interview,
this issue with the interactive whiteboards was just another example of the lack
of technology resources available to the teachers and, thus, to the students. Lack
of technology resources was cited by 77% of respondents to the pre-survey as a
barrier to their utilization of technology. Mr. Callifano blamed a lack of resources on
the lack of funds he received from the Central Office; however, a review of Central
Office documentation revealed that Mr. Callifano had, at his discretion, Title 1 funds
in the amount of $105,580, of which he spent only 11% to purchase technology



18 G. Shattuck

resources (see Tables 3 and 4). Mr. Callifano admitted that lack of resources was a
huge problem when he said, “If you do not have the resources (the teachers) need
then (technology) becomes a frustrator.”

In addition to a lack of classroom resources listed in the pre-survey, 77% of
Jefferson Middle School’s teachers listed the inaccessibility of the instructional
computer lab as a barrier to their ability to integrate technology. Mr. Callifano
refuted this assertion. From his perspective, the computer lab was open for blocks
of time during the day for whole classes and for individual students all day long.
The focus group participants had a different perspective from Mr. Callifano’s; the
reason the lab was unavailable was because it was being used full time to provide
remediation to students who needed help learning basic skills. Therefore, teach-
ers did not have access to technology within the classrooms; neither did they have
access to technology in school-wide facilities like in the instructional computer lab.
The reason that the lab was unavailable to whole classes and the reason that inter-
active whiteboards were unavailable to all but six teachers within their classrooms
can be attributed only to a different vision for technology usage and to a differ-
ent set of expectations for technology utilization. It appears that Mr. Callifano’s
vision for technology was limited to that of providing remediation in basic skills for
low-achieving students. Later in his interview he admitted that regular students had
access to “a computer” only once every 2 weeks in group settings.

When I asked Mr. Callifano what his expectations were for teachers integrating
technology into classroom practices, he replied that his expectations were implied,
“Those expectations are there, I don’t really have to say anything.” Valerie, one of
the focus group teachers, said, “There are no expectations of technology utilization.”
Later Mr. Callifano admitted, “I think that it is really hard to have that expectation
when I can’t provide (the teachers) with the resources they need.” Not only did
teachers at Jefferson Middle School have a different perspective from their prin-
cipal’s on how technology should be used, but these teachers also recognized this
different perspective. In the pre-survey, teachers were asked, “What is your vision
for technology utilization?”” Only 9% selected the answer “To Teach Basic Skills.”
On a different question, teachers were asked what they thought the principal’s vision
for technology utilization was; 32% selected the answer “To Teach Basic Skills.”
This was a wide disparity between the principal’s vision and the teachers’ vision
(see Table 1).

During the 2007-2008 school year, Jefferson Middle School had more Title 1
funds available than had any of the four middle schools; yet only 11% was spent
on technology (see Tables 3 and 4). Thus, the issue was one of vision about how
technology could be used to help students succeed. The obvious conclusion was
Mr. Callifano’s vision for technology usage was to help low-achieving students
master basic skills to increase their test scores. This vision, if used exclusively as
it was being used at Jefferson Middle School, was a detriment to using technology
in enriching ways for student learning by integrating technology into each teacher’s
pedagogy.

When discussing spending priorities at Jefferson Middle School, Mr. Callifano
emphasized the point that his leadership team set all spending priorities. He said
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that the leadership team looked for initiatives that would benefit all teachers and
students. This was his justification for not taking the measured approach, which was
to buy some technology each year until all teachers had resources they needed to
integrate technology into their classroom. For Mr. Callifano, it had to be an all-or-
nothing proposition, but since it could not be all the first year, it remained nothing
in the first year and nothing in subsequent years.

Adams Middle School

Although Adams Middle School had many of the same challenges as had the other
middle schools, challenges at Adams were not as severe as those at two of the other
schools. For example, student ethnic demographics were the most balanced of all
the middle schools. In addition, Adams had the smallest student population of the
four middle schools until the beginning of the 2007-2008 school year when Adams
received 160 students from Washington Middle School as a result of Choice provi-
sions of No Child Left Behind. When combining that number with the 96 students
who transferred from Washington in August 2008, Adams had absorbed 256 stu-
dents in the past 2 years just from transfers. Adams Middle School had been a
little over 50% Free and Reduced Lunch for the past 4 years. Surprisingly, with
this increased number of students, the highest in-migration increase of all the four
middle schools, Adams Middle School’s number of students who qualified for Free
and Reduced Lunch had not changed significantly.

At Adams when I compared perceptions of the principal with those of the
teachers in the focus group concerning usage of technology, there was only a
slight misalignment between these two perceptions. Mrs. Buchanan, the princi-
pal of Adams Middle School, viewed herself as a technology leader within her
school because she tried “to use a lot of different things,” even though only 32%
of teachers who responded to the pre-survey considered her to be a technology
leader. Mrs. Buchanan mentioned using PowerPoint and Outlook, and mentioned
publishing an electronic newsletter. She talked at length about how she was using
the “Attend a Meeting” request feature in Outlook to remind teachers of faculty
meetings. Throughout the entire 1-hour interview, however, Mrs. Buchanan never
once mentioned modeling technology usage.

Although Mrs. Buchanan’s technology expertise was obviously limited, she saw
the value of technology and she promoted use of technology by teachers. She men-
tioned on several occasions of observing teachers integrating technology into their
classroom strategies and of being amazed at how engaged students were in the
lessons. As a result of seeing technology being used in classrooms, Mrs. Buchanan
said, “Technology has become part of the instructional dialogue with our staff.”
Although technology was beginning to reach center stage at Adams Middle School,
there was a certain resistance to the use of technology, or at least there was hesitancy
to the use of technology, because Mrs. Buchanan at one point called technology
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a “plague.” Furthermore, she had not articulated a clear vision about how tech-
nology should be used within the classroom as evidenced by the fact that 42% of
teachers indicated in the pre-survey they did not know what the principal’s vision
was. This lack of clear vision was more apparent during the focus group interviews.
William, an eighth-grade science teacher, expressed concern that new technology,
such as data projectors, was just replacing old technology, such as overhead projec-
tors, without changing the pedagogy of the teachers. This sentiment was echoed by
a seventh-grade social studies teacher, who thought that most teachers were not cor-
rectly using technology they had been given because mounted projectors just were
being used as “a glorified overhead projector.”

When comparing two teachers whom Mrs. Buchanan observed teaching the exact
same lesson, one with technology and one without technology, the principal came to
the conclusion that students in technology-enriched classrooms were more involved
in their lessons. In spite of the fact that Mrs. Buchanan experienced, firsthand, the
power of technology to engage students in the student-learning process of lessons,
she was still a little hesitant about technology in the classroom. For example, when
asked what her expectations were for technology use in her school, Mrs. Buchanan
said she did not “want to get to the point where we [have] teachers who feel like
they can’t do their job because the technology gets in their way.” In other words,
Mrs. Buchanan was not willing to commit wholeheartedly to technology.

Mrs. Buchanan realized that funding was a major obstacle to providing the level
of technology resources requested by teachers. To counteract this dilemma, she com-
mitted to spending 88% of her Title 1 discretionary funds (see Tables 2 and 4) on
technology purchases during the 2007-2008 school year. She bought three interac-
tive whiteboards including a projector, three interactive slates and accompanying
projectors, two laptop computers, two student response systems, and two projection
carts each with a projector, sound system, and DVD player. Although all purchases
were needed and would be put to good use by teachers, the sheer variety of pur-
chases seemed to indicate a certain lack of focus as to how Mrs. Buchanan saw
technology being used in the classroom.

Madison Middle School

Madison Middle School had the second highest percentage of economically disad-
vantaged students at 57% traditionally scoring less well on standardized tests. As
a result, Madison faced more challenges than did any of the other middle schools
except Washington. Furthermore, in August 2007 Madison was required to absorb
more than 200 Choice students from Washington Middle School, resulting in the
increase of an additional seven portable classrooms. Although Madison Middle
School did not make AYP for the 2007-2008 school year, it had made AYP in
previous years, meaning that Madison was not yet a Needs Improvement school.
The one thing that Madison had that the other three middle schools did not have is an
alignment of perspectives between administration and teachers (see Tables 1 and 2).
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It is this alignment of perspectives that allowed teachers at Madison to integrate
technology in a manner that engaged all students in the learning process.

When I was setting up my interview with the principal, Mrs. Lynda Duncan,
she asked if her assistant principal for curriculum, Mr. James Robinson, could be
included in the interview process. I agreed. This decision turned out to be extremely
beneficial because Mr. Robinson had been given the responsibility of ensuring that
technology was adopted by all teachers. This was my first indication that Madison
Middle School’s attitude about usage of technology was significantly different from
what I had found at the other three middle schools. Technology had become essential
to how the school functioned; technology had become the essence of the school.
At the very beginning of the interview, Mrs. Duncan stated one of her goals was
to make Madison Middle School more technology literate. The one way she felt
she could accomplish that was to hire a new assistant principal who could model
technology integration behavior. Mrs. Duncan hired a relatively young, energetic
math teacher to take over as assistant principal for curriculum, who, as a teacher,
regularly integrated technology into his classroom practices. This decision proved
instrumental as Mrs. Duncan articulated, “So he was really the vehicle for us to
model the technology from my administration stand point.”

This modeling of technology started the very first day of preplanning. When
teachers reported back from summer vacation in July 2007, Mrs. Duncan took them
on a retreat. It was at this retreat on the first day that Mr. Robinson began modeling
technology usage and began articulating the administration’s expectation that every
teacher use technology every day. Mr. Robinson’s strategy that brought teachers
onboard included using technology for three different purposes. This strategy was
purposefully implemented. First, Mr. Robinson wanted to use technology to make
school information more accessible and to make communication easier to use. To
do this, the administration refused to use paper notifications; instead, Mr. Robinson
began sending daily emails to school employees listing all the activities for each day.
Teachers in the focus group credited this one simple step from Mr. Robinson as the
step that got everyone to buy into using technology as a form of communication. In
addition to using email to communicate, Mr. Robinson also began using the district-
wide intranet to store documents accessible for teachers to use such as curriculum
guides and pacing guides.

The second purpose that Mr. Robinson wanted to use technology was to make
record keeping easier. In the past, teachers were not required to use electronic grade-
books or to take attendance electronically. When Mr. Robinson became assistant
principal, he insisted that all teachers use the electronic gradebooks and that all
teachers use the electronic attendance program. To enforce this expectation, Mr.
Robinson did not hand out paper-based gradebooks.

Finally, Mr. Robinson wanted to use technology instructionally. He implemented
this by modeling technology integration during his weekly grade-level curricu-
lum meetings. Teachers who participated in focus group interviews gave credit to
Mr. Robinson for providing enthusiasm to use technology. Jeannie, a non-core sub-
ject teacher, said, “The Assistant Principal, Mr. Robinson, is the main reason that
technology is being accepted so well in this school.” The media specialist echoed
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this feeling, ““You know when you are really excited about something; it is con-
tagious.” This strategy that Mr. Robinson devised to get teachers to begin using
technology actually began before school started at the beginning of the 2007-2008
school year. In another purposeful move, the administration showed teachers during
preplanning how to utilize technology for graphing students’ test scores in Excel to
analyze areas of weakness.

Mr. Robinson also knew this modeling of technology could not stop once pre-
planning was over; so when he conducted his grade-level curriculum meetings with
teachers after students returned, he modeled technology. Mr. Robinson told me,
“They weren’t going to use the projector, they weren’t going to use their slates,
they weren’t going to present information to their students in a digital format unless
I was doing it to them.” Modeling technology usage and setting clear and uncom-
promising expectations became some of the key elements that brought all teachers
onboard.

Mrs. Duncan talked about changing the culture of her school as the reason for
this transformation, “I think it is a testimony to the attitude we’ve got at this school
and then the culture we are developing and people willing to move forward. That is
the thing. I have not seen anybody resistant to change.”

Another element that Mrs. Duncan realized must be addressed was lack of
resources that plagued all four middle schools. She made the commitment to invest
in technology so teachers could have needed resources. She bought 12 interactive
slates and projectors in August 2007, and in the spring of 2008, utilizing Title
1 funds, bought an additional $38,000 worth of interactive slates and projectors
(see Tables 3 and 4). This expenditure represented 91% of Madison Middle School’s
Title 1 allocation for that year. Mrs. Duncan expressed her vision about investing in
technology when she concluded, “We are either moving ahead or moving behind,;
there is no standing still.”

It was this vision about technology that was another key element fueling the
technological transformation at Madison Middle School. Mr. Robinson succinctly
articulated this visionary approach to technology, “It requires more than just a single
person to set the vision; it takes everyone being on the same page, same direc-
tion.” Mr. Robinson mentioned that everyone had to have a common understanding
about technology usage. This common understanding was what Fullan (2001) called
“shared meaning.” According to Fullan, this shared meaning was essential for the
kind of second-order change that Mrs. Duncan tried to implement at Madison
Middle School.

Another key element to this technological transformation was professional learn-
ing. At Madison Middle School, Mr. Robinson provided most of the formal
professional learning for teachers, but professional learning did not stop there.
Teachers selected as technology leaders by their peers in the pre-survey provided
informal professional learning on how to use technology within their curricula areas
by going into classrooms to present model lessons that integrated technology for
individual teachers who requested this help. The other professional learning oppor-
tunities that were available to teachers were those offered from the Central Office
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during the school year and during the summer. The synergy that took place at
Madison Middle School paid huge dividends.

Overall Analysis

The first goal of this study is to understand if school leaders can influence teach-
ers into adopting technology-integrated classroom practices; the second goal of this
study is to understand how school leaders can influence teachers to accomplish the
first goal. Data collected provide evidence that school leaders do influence teach-
ers into adopting technology-integrated classroom practices, but, more importantly,
data indicate that there are eight key strategies school leaders must use if they are
to become a technology leader in their school and if they expect to influence how
much technology is integrated by teachers. After analyzing the pre-survey, the prin-
cipal interviews, and the focus group interviews, it becomes clear that one school
has implemented all these necessary key strategies, another school has implemented
most of these key strategies, and two schools have implemented only a few of these
key strategies (see Table 5). The differences between these four schools can be
viewed as to the degree of acceptance each principal has for the eight strategies
of becoming an effective technology leader within their school. Even though these
eight key strategies are equally important, the strategy first among equals is vision,
for without vision a school becomes a “rudderless ship” not knowing from where it
comes nor to where it is headed.

Table 5 Analysis of which schools are implementing the eight strategies

Strategy Adams MS Jefferson MS Madison MS Washington MS
Vision Complete

Modeling Partial Partial Complete Partial
Expectations Partial Complete

Resources Complete Complete

Encouragement Complete Partial Partial

Hiring Complete

Professional learning Partial Partial Complete Partial

Building capacity Complete Complete

Strategy 1: Vision

An analysis of the pre-survey, the principals’ interviews, and the focus group inter-
views provides insights into necessary ingredients a principal has to adopt if he or
she becomes a technology leader of his or her school. Obviously, everyone has a
vision, but the key to creating a successful organization is that everyone within that
organization must share the same vision (Fullan, 2001; Sergiovanni, 2006). This is
particularly true in education because teachers have a great deal of autonomy within
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their classroom; if a teacher’s vision is not aligned with the principal’s vision then
the principal’s vision will not be implemented (Fullan). The pre-survey contains
two questions that deal with vision. Analysis of the pre-survey reveals that only in
Madison Middle School is there alignment between the teachers’ vision of technol-
ogy utilization and the teachers’ perception of the principal’s vision of technology
utilization (see Table 1).

Strategy 2: Modeling

Although all the principals talk about modeling use of technology in their schools,
only the assistant principal at Madison Middle School models technology utiliza-
tion every day. Teachers in the focus group credit Mr. Robinson for transforming
teachers into technology users because Mr. Robinson daily models technology. At
Jefferson Middle School, Mr. Callifano models technology utilization, but the dif-
ference is he does not model it every day; he models technology only on special
occasions. Mrs. Almond at Washington Middle School models technology utiliza-
tion by using a data projector to project a PowerPoint presentation occasionally at
faculty meetings. Mrs. Buchanan at Adams Middle School does not mention mod-
eling in her interview; but she talks about allowing some teacher leaders to model
technology to the faculty. However, if only teachers are doing the modeling, the
impact that modeling can have on the faculty is partially effective: the principal and
the assistant principal also need to be doing the modeling. Data indicate that con-
sistent modeling and frequent modeling are necessary to influence teachers to adopt
technology integration classroom strategies.

Strategy 3: Expectations

When comparing data from the pre-survey, from principals’ interviews, and from
focus group interviews, a similar pattern emerges with the strategy on expecta-
tions as with the strategy on vision. When teachers are asked in the pre-survey
what expectations are there in their school for teachers’ utilization of technology
(see Table 2) only 4% of Madison Middle School teachers answered that there are
no expectations. In comparison, the percentage of teachers at the other three middle
schools is much higher: at Adams Middle School 17%, at Jefferson Middle School
24%, and at Washington Middle School 26%. During interviews with these three
other principals it is clear these school leaders do not explicitly tell their facul-
ties what their expectations are. For example, in the interview with Mrs. Almond,
the principal at Washington Middle School, the word “expectations” is never men-
tioned. Another example of lack of communicating clear expectations comes from
Jefferson Middle School’s Mr. Callifano, who says he never explicitly tells his
faculty what his expectations are. At Adams Middle School the principal uses the
word “expectations” only once during our interview.
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Strategy 4: Resources

Not having enough technology resources is the one topic where there appears to
be uniform agreement among all principals and among all teachers who respond to
the pre-survey, and among all teachers who participate in focus group interviews.
On the pre-survey, teachers in every school list lack of technology resources as the
number one barrier to integrating technology. The percentage of teachers who list
this answer as a barrier ranges from 56% at Washington Middle School to 78% at
Madison Middle School. The only other barrier that comes close to these numbers
is a lack of access to the computer lab’s technology resources ranging from 56% at
Washington Middle School to 77% at Jefferson Middle School. Even though every
school faces the same problem of lack of resources, after I analyze spending of Title
1 funds for the 2007-2008 school year, I conclude that two of the principals, Mrs.
Buchanan at Adams Middle School and Mrs. Duncan at Madison Middle School,
decide to mitigate this problem by expending significant sums of their Title 1 funds
on technology purchases during the summer of 2008.

Strategy 5: Encouragement

When attempting to promote technology utilization, the encouragement strategy
is the companion opposite of expectations. Encouragement to promote technol-
ogy utilization without explicit expectations is empty rhetoric; explicit expectations
to integrate technology without encouragement are pernicious dogma. Each must
occur frequently, and each must occur consistently. In three of the four schools,
principals offer encouragement for creative lesson planning. At Washington Middle
School the opposite is happening; teachers are not encouraged to integrate tech-
nology. Integrating technology into classroom practices is difficult enough without
support from and encouragement of the school leader (Mouza, 2003). To overcome
these barriers, teachers need to be encouraged and need to feel their efforts are
appreciated.

Strategy 6: Human Capital

One of the most important findings in Jim Collins’ (2002) Good to Great: Why
Some Companies Make the Leap . .. and Others Don’t applies to education, that of
the leader hiring the right people. Collins explained who the right people are: the
people who share core values of the organization and the people who do not have to
be managed. Collins uses a metaphor for this hiring process; he calls it getting the
right people on the bus and getting the wrong people off the bus. Of all the principal
interviews that I conducted, only one of the principals expressed an interest in hiring
teachers or assistant principals who have technical expertise. When Mrs. Duncan at
Madison Middle School talks about the process of hiring a new assistant principal,
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she says she looks for three characteristics: passion, energy, and technology literacy.
Accordingly, if the school leader does not get the right people on the bus, then the
school leader’s vision will never be implemented.

Strategy 7: Professional Learning

Since integration of technology represents change for most teachers, significant pro-
fessional learning is required. After trying for 5 years in the late 1980s and in the
early 1990s to transform classrooms into student-centered technology-integrated
classrooms, the Apple Classroom of Tomorrow concluded that intensive, formal-
ized professional training was necessary (Ringstaff & Yocam, 1992). Principals
at Adams Middle, Jefferson Middle, and Madison Middle talk extensively about
providing onsite professional learning opportunities for teachers. Mrs. Almond at
Washington Middle only talks briefly about in-service training. In order to quantify
this commitment to technology-focused professional learning, I analyze the number
of teachers who have participated in two different programs offered by the Central
Office. Jefferson Middle allows only 26 teachers to participate in technology-
focused professional learning, while Washington Middle allows 29 and Adams
Middle allows 32. Madison Middle is more committed by allowing 54.

Strategy 8: Building Capacity

In Fullan’s (2001) book on educational change and in Sergiovanni’s (2006) book on
school principals, one of the most significant determinants for successful school
leaders was creating a sense of community, a feeling of connectiveness, and a
common purpose. Sergiovanni explained this sense of community as a group of
individuals bonded together by relationships but also bound together by shared ideas
and ideals. This bonding and this binding of individuals to common goals, to shared
values, and to shared beliefs were what Sergiovanni called the “community of
mind.” By creating this community of mind within the culture of the school, the
principal is creating an authentic community in which the whole is greater than the
sum of its parts. Mr. Callifano at Jefferson talks about creating “shared governance,”
and at Adams Middle, Mrs. Buchanan hints at “creating a community of leaders,”
but at Madison Middle, this sense of community of mind is being created due to the
leadership of Mrs. Duncan. Teacher leaders exist at all four schools promoting the
utilization of technology, but only at Madison are these teachers actively modeling
technology integration within other teachers’ classrooms. It is these activities that
are helping to create a community of mind, and, as a result, it is these activities that
are helping to build capacity within Madison Middle School.
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Conclusion

Implications from this research are many. At each of the four middle schools is a
core group of teachers, trailblazers, and early adopters, integrating technology every
day in spite of barriers. However, these early adopters are not enough to transform a
school; it takes the commitment of the school leader to influence teachers’ adoption
of technology integration classroom practices. The real question is how. A thor-
ough analysis of various data sets shows all eight leadership strategies need to be
implemented en masse for successful technology integration.

In 2001, Larry Cuban in his landmark book Oversold and Underused: Computers
in the Classroom declared that technology integration was being used only at the
first order of change and that the promise of technology in education was destined
to fail. What Cuban did not comprehend was the importance of school leaders in
influencing teachers’ attitudes and practices. The key, therefore, is the alignment
between the principal’s vision for technology integration and the teachers’ vision
of technology integration. This alignment is crucial. Of course, all this is depen-
dent on the principal being not only a school leader but also a technology leader for
his or her school. The path to dispelling Cuban’s thesis, to achieving technology’s
promise, and to achieving technology integration success is the path of eight strate-
gies leading to principal and teacher alignment, and, as a result, to student success in
learning.
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Issues and Trends in Instructional Technology:
Growth and Maturation of Web-Based Tools

in a Challenging Climate; Social Networks Gain
Educators’ Attention

Abbie Brown and Tim Green

Abstract Composed of four sections — Overall Developments, Corporate Training
and Development, Higher Education, and K-12 Education — this chapter synthesizes
the findings of major annual reports including ASTD’s State of the Industry Report,
the EDUCAUSE Core Data Service Fiscal Year 2007 Summary Report, The ECAR
Study of Undergraduate Students and Information Technology, Education Week’s
Technology Counts 2009, Project Tomorrow’s Speak Up 2009, and the Greaves
Group’s America’s Digital Schools. The authors describe the economy’s impact
on instructional technology and comment on the importance of Web 2.0, online
learning, and increased attention paid to social networking sites for educational
purposes.
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We continue the tradition of reporting the issues and trends of instructional technol-
ogy that have continued or arisen within the past year. This chapter is composed of

four sections: Overall Developments, Corporate Training and Development, Higher
Education, and K-12 Education.

Overall Developments

The U.S. economy has taken a major downturn during the time since the previous
review was written (Brown & Green, 2009). Although the specifics leading to this
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downturn will not be discussed due to the complexity and contentious nature of
the topic, we can write with some certainty that the troubled financial and housing
markets are often cited as major contributing factors. As a result of the economic
downturn, a rise in unemployment and a decrease in tax revenues occurred. Add
to the mix an uncertainty of the impact of the policies and actions of the new U.S.
presidential administration. The overall impact of these circumstances led to less
robust funding for K-12, higher education. Subsequently, spending on technology
in the public sectors was conservative and cautious.

Web 2.0 Continues to Mature: Social Networks Achieve Greater
Popularity

We reported last year that Web 2.0 tools were reaching a maturation stage. We
continue to see this as the process of including audio, video, and still images
to Web-based communications becomes increasingly easier. Text-based commu-
nications including instant messaging and blog posts and responses have become
more a part of everyday life as well, as has participation in social network sites
such as Facebook, along with increased use of wikis and blogs. Although employ-
ers and school officials continue to voice concerns about access to such sites,
social networking saw a significant gain in popularity among educators in all set-
tings, from K-12 to business (Irons, 2008; Paradise, 2008; Salaway, 2008; Weekes,
2008; Wexler et al., 2008; Young, 2007). Salaway (2008) refers to social network-
ing sites as “... one of those quintessential new forms that define a generation”

(p- 5).

Online Learning Continues Its Growth

Online courses and programs continue to increase in popularity (Allen & Seaman,
2008). Fuel costs seem to play a role in increased online enrollment (Allen &
Seaman). The economy factors into online learning’s popularity as programs of
interest to working adults and rising unemployment rates factor into expanding
online learning opportunities (Allen & Seaman).

Corporate Training and Development

As has been done in previous issues and trends chapters of the yearbook
(Bichelmeyer & Molenda, 2006; Brown & Green, 2008, 2009), we continue to
track corporate application of instructional technologies primarily by referring to the
American Society for Training and Development’s (ASTD’s) State of the Industry
Report (Paradise, 2008). The current ASTD annual report is based on data collected
from the Benchmarking Forum (BMF) organizations, ASTD BEST award winners,
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and responses from users of ASTD’s WLP (Workforce Learning and Performance)
Scorecard. The report describes the activities of organizations recognized as exem-
plary in their approach to workplace learning and performance as represented by
the BEST award winners; larger, global organizations typically represented by BMF
members; and data collected from users of ASTD’s WLP Scorecard benchmarking
and decision support tool.

Learning Expenditure and Employee Use

In a reversal of the previous year’s report, the average direct learning expenditure
increased among all organizations, from $1040 per employee in 2006 to $1103 in
2007, a gain of 6.1% (Paradise, 2008). Organizations continue to direct most of this
spending to internal resources despite the prevalence of external training providers
and learning specialists: 62.2% of learning costs were internal, and outsourcing
continues to decrease (Paradise).

The average number of learning hours used by employees increased between
2006 and 2007, from 35.1 in 2006 to 37.4 in 2007 (Paradise). The average cost
per learning hour used or received rose 2.5%, from $54 in 2006 to $56 in 2007
(Paradise). Paradise notes these gains suggest that business leaders expect pro-
fessionals to incorporate a number of learning activities into their schedule; more
formal learning opportunities are being offered than have been in the past.

Instructional Content

The average reuse of learning content continues to rise; in 2007 the ratio reached
44.8, meaning that every hour of content provided was used 44.8 times (Paradise,
2008). Three areas accounted for 37% of instructional content in 2007: profession
or industry-specific content; management and supervision; and processes, proce-
dures, and business practices (Paradise). The least amount of content was devoted
to executive development, sales training, and interpersonal skills.

Use of Technology: E-learning Is Still on the Rise

Computer-based learning delivery continued its upward trend; the average number
of e-learning hours available rose from 30.3% in 2006 to 32.6% in 2007 (Paradise,
2008). For the first time since 2003, however, self-paced online learning declined
in use from 19.1% in 2006 to 18.2% in 2007, although it continues to be the most
frequently provided e-learning (Paradise).
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Higher Education

‘We examine universities’” information technology (IT) use and instructional technol-
ogy application primarily by referring to the EDUCAUSE Core Data Service Fiscal
Year 2007 Summary Report (Hawkins & Rudy, 2008). Nine hundred ninety-four
institutions submitted the 2007 survey; the data set was frozen in May 2008 to pre-
pare the analysis for the summary report released in September 2007. Undergraduate
trends in particular are examined by referring to The ECAR Study of Undergraduate
Students and Information Technology, 2008 (Salaway, 2008). A total of 27,316 stu-
dents at ninety-eight 2-year and 4-year institutions responded to the ECAR survey.
Trends in online learning are examined by referring to Staying the Course: Online
Education in the United States (Allen & Seaman, 2008), supported by the Alfred
P. Sloan Foundation and based on responses from more than 2500 colleges and
universities.

Information Technology Planning and Budgeting on Campus

The EDUCAUSE Core Data Service report (or CDS) once again indicated a wide
diversity of campus constituents who contribute to IT strategies (Hawkins & Rudy,
2008). Planning input from president’s cabinet/councils, system/district offices,
student committees, academic/faculty committees, and administrative committees
seems to be developing into a standard practice. Furthermore, IT planning and bud-
geting increased substantially from past year, with a significant increase in staffing
(Hawkins & Rudy). Online learning as a critically important long-term strategy
remains a focal point for public institutions, but least important for baccalaureate
institutions and private nonprofits (Allen & Seaman, 2007).

Campus Technology Support and Use of Technology
Jor Instruction

The CDS notes a significant increase in wireless network connectivity along with
a trend toward faster connectivity speeds. Classrooms equipped with wireless
Internet connectivity increased around 8% overall (Hawkins & Rudy, 2008). Also,
classrooms equipped with LCD projectors increased about 5% (Hawkins & Rudy).

Ninety-three percent of the institutions in the CDS report that they support at least
one course management system (CMS, e.g., Blackboard), with 35% of the institu-
tions reporting CMS use for all or nearly all courses — a 4% increase in ubiquitous
use over the previous year (Hawkins & Rudy).

ECAR study results indicate that fewer than half the students surveyed think their
instructors use IT effectively: 44% report most of their instructors use IT effectively
in courses, 34.1% report instructors provide students with adequate training for the
IT used in a course, and 35.2% report their instructors understand the IT skill levels
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of their students (Salaway, 2008). However, the same study indicates that 45.7% of
respondents believe the use of IT in courses increases learning, 31.8% of respon-
dents report greater engagement with courses that use IT, and 65.6% report that
IT makes completing course activities more convenient (Salaway). Clearly there
is room for improvement among instructors making use of IT, and the effort is
worthwhile because students find the use of IT helpful.

According to Allen and Seaman (2008), over 3.9 million students are taking
online courses, a 12% increase over the previous year’s reported number. More than
20% of all U.S. higher education students took at least one online course in the fall
of 2007 (Allen & Seaman). Online enrollments grew by 12.9%, which drastically
exceeds the 1.2% enrollment growth in higher education overall.

Technology Support for Faculty

Offering faculty training upon request and offering training through scheduled sem-
inars were once again the two most common methods of assisting faculty according
to the EDUCAUSE Core Data Service survey (Hawkins & Rudy, 2008). Training
upon request was offered by 95% of the campuses surveyed, and training through
scheduled seminars was offered by 88% of those campuses (Hawkins & Rudy). A
significant increase in support offered through the use of student technology assis-
tants, activities for faculty to share innovative ideas, and special grants and awards
for faculty using technology were reported by the CDS (Hawkins & Rudy).

Student Computing

Laptops are once again the preferred computer style; 80.5% of ECAR survey
respondents report owning a laptop, and most freshmen at 4-year institutions have
new laptops when they begin college (Salaway, 2008). Besides, 66.1% of ECAR
respondents own Internet-capable cell phones, though most do not use the Internet
capability; students report that high cost, slow response, and difficulty of use are
barriers to making use of their cell phone’s Internet features (Salaway).

Students are online for work, school, or recreation an average of 19.6 h per week
(Salaway, 2008). Almost all respondents reported having high-speed access to the
Internet (Salaway, 2008). Of the students responding to the ECAR survey, 85.2%
report using a social networking site, most often Facebook (Salaway); 73.9% of
students use graphics software to create or manipulate images, and highly inter-
active games are popular with almost a third of students (Salaway). Most college
students consider themselves reasonably skilled in applications used for course
work (e.g., the Microsoft Office suite, course management systems, and browsing
the Web).
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K-12 Education

The primary reports used in the identification and analysis of the issues in
K-12 instructional technology were Technology Counts 2009, Speak Up 2009,
and America’s Digital Schools. Technology Counts 2009 is the 10th annual report
provided by Education Week. The Speak Up 2009 report is a national survey of
approximately 100,000 students, teachers, and administrators conducted by the
Project Tomorrow. America’s Digital Schools is a summary report created by
the Greaves Group and the Hayes Connection on K-12 educational technology
trends.

Issues regarding instructional technology use in K-12 continue to remain consis-
tent in comparison to the issues from past reviews. With each review year, however,
a new issue surfaces that gains significant attention. The major issue reported in
the last year’s review was the push for improvement in science, technology, engi-
neering, and mathematics (STEM) education (Brown & Green, 2009). Significant
federal monies — up to 3 billion is estimated — were allocated by Congress for STEM
educational initiatives (Cavanagh, 2008; Technology Counts, 2008). The goal of the
initiatives was to develop STEM programs in higher education and K-12 in order to
advance student training and knowledge in these areas.

For this review, e-learning is the issue that took center stage (Davis, 2009a).
Although the number (2%) of students taking part in e-learning is small in com-
parison to the total public school population, the number is significantly increasing.
The Sloan Consortium reported that the enrollment of K-12 public school students
in online courses rose 47% from 2005 (Piccianno & Seaman, 2009). The total
enrollment in online courses was approximately 1 million public school students
during 2008 (Piccianno & Seaman, 2009). In addition to student use of e-learning,
an increase in online teacher professional development was reported (Sawchuk,
2009). A more detailed discussion of these and other issues will be done later in this
section.

The Overall State of K-12 Technology

The Technology Counts report provides an overall snapshot of technology use by
the 50 states and the District of Columbia. Data was collected by the EPS Research
Center on 10 indicators covering state technology policy and practice. Due to the
lack of certain data that has been available in previous years, an overall grade
for the nation was not given as it was last year when the nation earned a C+.
Instead, letter grades were given for two areas of technology — use of and capac-
ity to use. Technology use was based on four policy indicators: student technology
standards, student testing on technology, virtual school, and computer-based student
assessment. Technology capacity focused on six measures: technology standards for
teachers and administrators, course work or a test for initial professional licensure,
and technology training or a technology test for professional recertification. The
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nation earned a B in technology use and a C+ in technology capacity for use. Nine
states received A grades for technology use, while 11 received D+ grades and the
District of Columbia received an F. Three states earned A grades in technology
capacity for use, while seven earned D grades and five earned F grades (Hightower,
2009).

Funding

Data that outlined overall K-12 IT spending in the United States was difficult to
obtain. We believe this is due to fluctuating state budgets resulting from mid-
year cuts and the infusion of federal monies from the American Recovery and
Reinvestment Act (ARRA). We can report that an estimated $650 million was
allocated by Congress to educational technology programs such as improving
broadband access to rural schools and data-management systems. Specifically, an
estimated $250 million was provided to support existing statewide longitudinal data
system programs to help states and districts build the capacity to accurately collect
and analyze student data for decision-making purposes (Davis, 2009a). The overall
exact impact ARRA monies had on IT spending in 2009 was difficult to establish
as will be the long-term impact on IT spending because much of the available funds
are a one-time infusion (Klein, 2009; Samuels, 2009).

As mentioned, specific uniformed data that summarized the overall magnitude of
cuts made to IT spending was not readily available. The existing data was reported
on a state-by-state basis, thus making it difficult to provide a definitive statement
about the whole United States. Yet we can write with some certainty based on the
individual state reports that the overall spending on K-12 technology was down,
despite the infusion of ARRA funds. To provide some perspective on spending, we
reported last year (according to Dyril, 2008) that districts’ technology spending in
2007 averaged $577,100 per district for an estimated total of $4.3 billion nationwide.
Coping with technology budget cuts led many districts to examine areas where cuts
could be made without drastically compromising network security and hampering
teaching and learning. Software licensing was an area where many districts looked
to lower costs by exploring open source products (Davis, 2009a).

Teacher Technology Training, Certification, and Professional
Development

During the previous two reviews (Brown & Green, 2008, 2009), we have expressed
optimism that the number of states with technology standards for teachers would
increase. We were especially hopeful that the updated International Society for
Technology in Education technology standards (in 2008) would provide states with
reason and opportunity to revaluate their own state teacher technology standards
and technology requirements for licensure. Although the increase has been minimal
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from year to year, the good news is that there has been growth. The current number
is 46 — up two from the previous review and up six from 2004. Of the 46 states with
teacher technology standards, 37 have technology standards for administrators; this
is an increase of two from 2008 (Bausell, 2008; Hightower, 2009). Although we
would like to remain optimistic that additional states will join the states currently
implementing teacher and administrator technology standards, we predict that the
numbers will remain the same.

The number continues to be much lower for teachers to demonstrate technol-
ogy competence for initial licensure; only 21 states require either technology course
work or the passing of a test to demonstrate competency. Since the last review that
number has increased by two (Hightower, 2009). This reverses what took place
last year when the number decreased (Brown & Green, 2009). Ten states require
course work or a test for initial licensure for administrators (Hightower), which is
up one from last year. We echo the trend we predicted last year that there will be an
increased integration of technology into content area courses rather than stand-alone
courses. We predict the number of states requiring technology course work or the
passing of a test to demonstrate competency will slightly increase, as has been the
trend over the past review years.

Ten states require teachers to demonstrate ongoing competence in technology or
to complete professional development related to technology before being recertified
(Hightower, 2009), an increase of one from last year. The number of states requi