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This study describes the design, development, and evaluation of a multimedia
Web site for professional development in music education technology. The
site presented examples of how practicing teachers have used technology in
music instruction. Forty-five practicing music teachers were divided into three
groups. Group I used the site and was enrolled in a music technology course.
Group 2 used the site but was not receiving technology instruction. Group 3
was a control group that did not use the site. Data were gathered using pre- and
posttests of knowledge, attitude pre- and post-surveys, and follow-up inter-
views with selected participants. Results were mixed and revealed both strengths
and weaknesses of the site. Knowledge and attitude gains for Groups I ar,d2
were generally positive but not statistically significant. Personal interaction
and structured instruction may be necessary to motivate many teachers to uti-
lize Web resources for professional development in the context of demanding
workloads. Although Web sites for professional development may be increas-
ingly necessary, alone they are probably not sufficient for promoting integra-
tion of technology into music instruction.

Recent studies have shown that practicing music educators have a high
level of interest in professional development in technology (Reese & Rimington,
2000; Sehman & Hayes, 1996). However, access to music related computer
training is quite limited and often inconvenient. For example, only l3Vo of
Illinois school districts currently provide music technology training once a
year or more for their teachers and less than 25Vo of teachers have taken a
music related technology course at a university. Consequently, most prac-
ticing music educators are learning technology skills through informal, self-
guided approaches or with assistance from colleagues or friends. Their ea-
gerness for computers is reflected in the fact that more than 92Vo use com-
puters for some aspect of their work and in their willingness to learn to use
music technology for their teaching (Taylor & Deal, 1999).
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These findings indicate a need for additional approaches to providing
professional development in music education technology beyond traditional
workshops and courses. These approaches should increase ease of access to
this learning and focus it on supporting the current self-guided or collegial
approach to learning. With 63Vo of United States public school classrooms
connected to the Internet by 1999 (U.S. Department of Education, 2000)
and more than 48Vo of music teachers having access to the Internet from
home (Reese & Rimington, 2000), professional development from a World
Wide Web site is increasingly feasible. This may help overcome the ob-
stacles of geographic distance from training locations and lower the time
barriers imposed by conflicting calendars. Since more use of computers and
music software happens at home than at school by music teachers, a Web
site can promote music technology learning at the times and places that are
most available to them.

Bauer (L997) suggested that the asynchronous character ofthe Internet
made it a viable means for music teachers to pursue their professional de-
velopment independent of time and distance. In an empirical study, Bauer
(1999) found that 76Vo of music educators expressed interest in profes-
sional development offered via the Internet, although they were not yet
using it extensively for this purpose. He concluded that individuals and
institutions appeared to have a good opportunity to use the Internet to pro-
vide professional development experiences. In a Delphi study, Talley ( 1998)
investigated possible formats for combining online technology with face-
to-face professional development activities and identified some of the rea-
sons why teachers may want to use these tools. She found a consensus that
the successful use of online technology for teacher professional develop-
ment rests not only on the characteristics of the technology but also on the
development of a sense of community among a group of teachers who are
willing to use this technology for their professional development. This sup-
ported the findings of Anderson and Harris ( 1997) that network-based (online)
learning for teachers requires strategies that increase social interactions
among teachers and enhances teachers' perceptions that the network has an
active social community. Nord (1998) investigated design strategies for
creating World Wide Web-based professional development resources for
classroom teachers interested in integrating music into their classroom cur-
ricula. He adopted a user-centered design approach and went on to develop
a Web site that he subjected to formative evaluation.

This investigation followed the lead of these researchers as well as that
of Berz and Bowman (1995). In their influential article, they stated, "...greater
consideration should be given to the broad musical, educational, and tech-
nological contexts in which technology-based instruction is to be imple-
mented, and more attention should be directed toward development of ap-
propriate instructional models and practical teaching strategies" (p.22).

Purpose
To address these issues, a study was designed to develop and evaluate a

multimedia Web site for professional growth in music education technol-
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ogy. The purpose of the site was to support the effective use of technology
in music instruction and program management, emphasizing self-guided,
informal learning based on authentic examples of technology use by prac-
ticing music teachers. An important mission of the study was to use multi-
media content whenever possible to increase teacher understanding oftech-
nology applications through music, MIDI files, videotapes, speech, music
notation, and other graphic illustrations. Specifically, the study pursued the
following questions.

1. To what extent will participants voluntarily use the Web site?
2. To what extent will use of the Web site impact the participants'

attitudes toward technology and interest in using technology for
music education?

3. To what extent will use of the Web site impact the participants'
knowledge related to technology use?

4. To what extent will the participants understand the systems ap-
proach to technology in which the needs and purposes of people
who use technology are considered before hardware and software
issues?

5. How confident will the participants be that they can contact active
users of music education technology within their specialty area for
sharing of ideas and getting help?

Site Content, Organization, and Features
After reviewing sources regarding principles of Web site design (e.g.,

Flanders & Willis, 1999; Lynch & Horton, 1999) and sources of potential
music technology content (Richmond, Mash, & Williams, 1997; Rudolph,
1996; Rudolph, Williams & Webster,1999), the site was designed to help
music educators achieve the following learning outcomes.

Awareness
1. Describe how practicing music educators are using music and non-

music technology in four ways: (a) administrative uses, (b) prepar-
ing teaching materials, (c) leading class activities, and (d) student
uses oftechnology.

2. Explain features of school music programs that have successfully
integrated technology resources and the issues they have faced.

Knowledge
3. Contact active users of music education technology within their

specialty area (choral, general, instrumental) for sharing of ideas
and getting help.

4. Locate and use World Wide Web resources for their professional
development in music education technology and for student instruction.

5. Design a funding proposal for a computer workstation or lab for the
music teacher and student, including selection of hardware and software
components.
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Attitudes
6. Develop interest and positive attitudes toward uses of music educa-

tion technology.
7. Believe they have "friends in the business" and a Web site resource

for future reference.
8. Adopt a systems approach to technology in which the needs and

purposes ofpeople who use technology are considered before hard-
ware and software issues.

The central content of the site emphasizes helping teachers learn about
uses of technology in music education by studying examples of how other
teachers and schools have used technology in instruction and program ad-
ministration. These examples are organized into sections for choral music,
general music, instrumental music, and high school music theory, and then
categorized into administrative uses, preparing teaching materials, leading
class activities, and student uses of technology. Users of the site can read
descriptions of how specific teachers are using technology; hear and see
examples of the music they are using; view and/or download student hand-
outs, lesson plans, and administrative files; see pictures and videos ofteachers,
their classrooms, and their projects; search an online database of profiles of
music teachers who actively use technology; and exchange ideas with other
users of the site. In addition, a "virtual school visit" provides an example of
how this technology use occurs in practice by several teachers within an
actual school music program. In this part of the site, teachers can virtually
look around the music classrooms of the school, see photos and graphics of
the school, and listen to interviews with teachers. Additional sections of the
site provide information on planning, purchasing, and funding music tech-
nology, as well as additional World Wide Web and print resources.

To make this type of content available, the investigators developed
downloadable word processing, graphics, and database/spreadsheet files;
downloadable music in the form of notation, sequencing, accompaniment,
MIDI, and digital audio files; downloadable documents in the form of PDF
files; digital and scannedphotos; audio andMIDI QuickTimemovies; QuickTime
video; QuickTime panoramas; and streaming RealAudio and RealVideo files.
Readers can view the Web site, Music Teachers and Technology (Reese,
200 1 b) at http://www-camil.music.uiuc.edu/mtt/default.htm.

Methodology
Pilot tests

Prior to the formal evaluation of the site, two pilot tests were carried
out. The first pilot was conducted during a one-hour session with 10 under-
graduate students who were taking a course in technology based music in-
struction. It tested the understandability ofthe site for users and the site's
technical functionality. The second pilot test included direct observations
of the use of the site during two one-hour sessions by 20 other undergradu-
ate and graduate students who had no technical training. It also included a
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test of the data collection procedures planned for the formal evaluation. The
observations focused on the number of pages viewed, the order in which
pages were viewed, the pages viewed most often, and whether the multime-
dia examples were used. Data were collected in the form of field notes that
were coded into categories. After the observations, interviews were con-
ducted with each participant to determine whether the use of the site was
contributing to the learning outcomes being sought (see above). The results
of the pilot tests were used to revise the site content and organization.

Evaluation procedure
The participants in the evaluation were 45 practicing music teachers

attending a summer graduate music education program at the University of
Illinois. All participants reported at least one year ofpaid teaching experi-
ence as a certified teacher in the public schools. Their mean teaching expe-
rience was seven years (SD = 6.9) . There were 17 females and 28 males with
a mean age of 3 1 years (SD = 8. 1 ). Fifteen taught in grades K-5, 23 taught in
grades 6-8, and 27 taughtingrades 9-12 (some overlap exists among groups).
Twelve teachers reported a choral specialty, l4 taught general music, 25
had an instrumental specialty, three taught music theory, and four responded
"other" (some overlap exists). Thirty ofthe teachers taught in Illinois schools,
LZ werc from the United States outside of Illinois, and three taught outside
the United States.

Participants were divided into three groups. Group I (n = 14) used the
site and was simultaneously enrolled in a music education technology course
that provided instruction in uses of notation, sequencing, accompaniment,
computer-assisted instruction, World Wide Web, and presentation software
for music teaching. Group 2 (n = 16) used the site but was not receiving any
other technology instruction during the evaluation period. Group 3 (n = 15)
was a control group that did not use the site or receive technology instruc-
tion during the evaluation period. The 31 participants who were not en-
rolled in the technology course were randomly assigned to Group 2 or Group
J.

The evaluation of the site took place over a six-week period. At the
beginning of the period, all three groups completed a knowledge pretest and
an attitude pre-survey. Group I (technology course and Web site) and Group
2 (Web site only) then received a one-hour orientation session to familiarize
them with the use and organization of the site. They were encouraged to
return to the site as often as possible over the next six weeks, but were not
given any specific expectations for amount of use in order to determine how
much they would choose to use the Web site on their own time. Two e-mail
reminders encouraging use of the site were sent at spaced intervals during
the six-week period. Participants kept a time log of the number of times they
used the site and the number of minutes they used it. At the end of the
period, a second guided one-hour session took place to insure at least a
minimum use of the site by Groups I and 2 participants. At the end of the
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evaluation period, all groups completed a knowledge posttest and attitude
post-survey and time logs were collected.

The content of the pre- and posttests was determined based on the learn-
ing outcomes for the site (see above) and through a review of several com-
puter attitude tests (e.g., Dupagne & Krendl, 1992; Gardner, Discenza, &
Dukes, 1993; Woodrow, 1991). The knowledge pre- and posttests focused
on use of software programs for music teaching and administrative pur-
poses, types of hardware and software, types of files delivered on the Web,
and understanding of the systems approach. These items were presented as

forced choice questions. The attitude surveys focused on interest in using
technology now and in the future, degree of comfort with technology, be-
liefs about the value of technology for music learning, and beliefs about the
value of the Web for teaching. Because group time was limited and to guard
against test sensitization, not all the attitude items from the pre-survey were
repeated in the post-survey, allowing us to gather more data. Participants
responded to attitude items using a five-point Likert scale (See Table 1).

To gain more understanding of the impact of the site on teachers who
were not receiving other technology training (since this circumstance was
more like the way teachers would use the site when not at a university),
eight participants from Group 2 were randomly selected for follow-up semistruc-
tured interviews. Interview data were recorded as field notes, coded and
categorized, then subjected to content analysis.

Test and Survey Results
Voluntary use of the site

To determine how much participants would voluntarily use the Web
site, Groups I and2 were asked to log the number of sessions and amount of
minutes spent using the site on their own time (in addition to the two hours
spent in the orientation and final session). It proved difficult, however, to
collect these logs, with only 20 of the 45 participants submitting them. Therefore,
these data must be interpreted cautiously. We considered use of web server
logs or server login procedures as alternative means of collecting data on
who used the site and how much. Unfortunately, neither of these procedures
was feasible at the time. In addition, we were cautious about discouraging
novice web users by asking them to follow a login and logout procedure.
Future studies should investigate these techniques for gathering this data.

Results from these 20 participants showed that the amount of volunteer
use was small. Table 2 shows that the Group I (course and site) used the site
for more sessions and for more minutes than Group 2 (site only). Possibly
because of the 25 missing cases, neither the number of sessions (t[12] =
.165, p = .69) nor the total minutes was significantly different between the
groups (tII2l = .38, p = .J{).

Attitude s and interests
For items matched between the attitude pre-survey and post-survey,

scores for Group I improved slightly while scores for Groups 2 and 3 both
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Table I

Sumey Items

Pretest and posttest matched items

o I am uncomfortable in front of a computer.
. Computers are only for "techies."
. Many schools have successfully integrated technology into their music

programs.
o Technology is too expensive for my school
. Computers are not worth the expense.

Pretest items unmatched

. Computers will lead to a more Constructivist classroom.
o I know someone I could ask about computers and music.
o Women are not as good at computers as men.
r I like computers.

Posttest items unmatched

r I know how to ask for funding for my classroom.
o There is a place for technology in my specialty (Choral, Instrumental, General,

etc.).
o I am going to use the computer more in the future.
o I would come back to this site again.
o The WW-W is a good place to find teaching rcsources.
. Many teachers in my specialty have successfully integrated technology into

their music programs.
r These web pages gave me new ideas I am going to try with my students.

Table 2

Mean Sessions and Minutes Spent Using Site Outside Class

Group # of sessions SD Total minutes SD

I (n=7) 3.7 2.1 ll4 l0l

2 (n = 13) 2.3 2.r

All (n = 20) 2.8 2.2

85 67

95 79
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deteriorated somewhat (see Table 3). When the pre-survey scores were fac-
tored in as a covariate, the differences in attitude on matched questions
were significant, F(2,42) = 3.2,p = .05.

Table 3

Mean Change in Attitudefor Matched ltems (1 Minimum, 5 Maximum)

Group Pretest ,SD Posttest SD Change SD

t(n=14)

2(n: 16)

3 (z: 15)

4.08

3.91

4.10

4.13

3.73

3.77

.04

-.18

-.34

.41

.54

.54

.48

.60

.32

.40

.65

.41

Additional attitude items differed from the pretest to the posttest. The
absolute differences in these scores are not important, since the questions
differed, but the relative changes in attitude are worthy of note. Overall, the
changes were small, but positive, for all groups. Table 4 shows that the
change in attitude for Group 1 was the greatest, with the control group hav-
ing the least change in attitude score. The change in overall attitude was not
found to be significantly different among groups, F(2,42) = I.75, p = .L9.

Table 4

Mean Change in Attitude in Unmatched Itens (I Minimum, 5 Maximum)

Group Pretest SD Posttest SD Change SD

t (n =t4)

2 (n: 16)

3 (n: 15)

3.12

3.02

3.23

3.54

3.19

3.31

.42 .38

.17 .55

.08 .58

.50

.57

.28

.43

.61

.29

As one way to measure attitudes and interests, participants were asked
on the pre-survey to report the number of ways they had used technology in
the past by marking the categories of (a) administrative uses, (b) preparing
teaching materials, (c) leading class activities, (d) student hands-on uses, or
(e) non-teaching uses. On the post-survey, they indicated their plans for
using technology in the future by again marking these same categories. The
number of categories marked was compared between the pre- and post-
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surveys. All groups indicated an increase in the number of ways (catego-
ries) they planned to use technology in the future, with Group 1 showing the
greatest increase, and Groups 2 and 3 showing smaller and nearly identical
positive changes (see Table 5). The change in the number of ways tlat teachers
planned to use technology was significantly different among groups, F(2,
42)-5.1,p=.0'/...

Table 5

Mean Number of llays Teachers Have Used and Plan to Use Technologt (0 Minimum, 5
Maximum)

Group Have used Plan to use SD Change ^tD

I (n= 14)

2 (n: 16)

3 (n: 15)

3.20

3.69

3.71

0.94

t.2s

0.83

4.80

4.06

4.07

1.00

l.r0

1.60 0.99

0.38 1.40

0.36 1.22

Technology knowledge
In addition to the attitude surveys, the participants completed pre- and

posttests of knowledge to determine any change in their technology related
knowledge. All groups showed a gain in knowledge scores, with Group 1

showing the largest gain (see Table 6). The knowledge changes, however,
were not significantly different among the groups, F(2,42) =2.7 4, p = .077 .

Table 6

Mean Change in Knowledge Scores (100 Possible Points)

Group Posttest SD Change SD

I (n: 14)

2 (n-- t6)

3 (n: 15)

Voluntary use of the site
Although the amount of time that participants voluntarily used the site

during the evaluation period (according to the time logs) was small, the

48 26

46 29

58 23

80 13

65 17

73 20

30 24

19 25

t4 25
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interviews revealed that they had a real interest in using the site as a future
reference. In this statement, one participant captured the thoughts of others
by saying, "I know that I will use the Web site in the future. It's a wonderful
idea to have a place where you can acquire information, get in contact with
others who are in the same field, see what they are accomplishing, and share
ideas."

Attitudes and inte rests
The interviewees demonstrated clearly positive attitudes toward tech-

nology and showed their interest in using technology for music education
through their ability to describe a variety of ways they might integrate tech-
nology into their teaching. They could also cite software programs described
on the Web site and how they might use these for administration, prepara-
tion of teaching materials, leading classroom activities, and direct student
uses. The teaching examples they described reflected the types of uses of
technology that they had encountered through use of the Web site. A recur-
ring example cited by the teachers of how they might use technology was as

an accompaniment and a presentation tool. Most mentioned technology as a
helpful accompaniment tool allowing students to experiment with improvi-
sation, primarily within jazz styles: "I would set up the program so that the
students could practice improvising with the computer accompanying them,
then let the students go to the computer workstation one at a time during
rehearsal to work with the program." They also cited uses such as having
students compose through use of sequencing: "Students can use sequencing
software for composition and experimenting with input onto multiple tracks."

Understanding sy stems approach
Teachers revealed their understanding that successful technology sys-

tems in schools include critical elements that go well beyond hardware and
software components. They believed that successful integration of technol-
ogy in schools required (a) a strong desire of the teacher to apply technol-
ogy in their music program; (b) financial support sufficient for technology-
related purposes; (c) an emphasis on theory, improvisation, and/or compo-
sition in music curricula; (d) a sufficient period of years to achieve true
technology integration; and (e) a desire to provide a comprehensive musical
education for students. They cited insufficient financial support from school
districts and lack of time to apply new technologies as major hindrances to
effective technology systems. Of special concern was the large investment
of learning time required for teachers and students to become fluent with
music education technologies. One teacher stated, "I believe a large chal-
lenge we face in trying to integrate technology is the time to learn to use the
programs efficiently and the investment of instructional time for students to
use the technology and benefit from it." They also consistently voiced con-
cerns about the dependability and limitations of the technology.
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Ability to contact active users
When asked where guidance could be found concerning technology

applications in music education, only a few responses cited the Web site or
the teachers featured there. The majority of the responses demonstrated a
preference for seeking advice from those they already know, citing friends
and colleagues with technology expertise. Perhaps it was not clear that teachers
featured on the site might be used as future contacts.

Discussion
The purpose of this study was to design and evaluate a multimedia Web

site for professional growth in music education technology, with an empha-
sis on self-guided informal learning that is based on authentic examples of
technology use by practicing music teachers. The intention was to provide
an additional source oflearning beyond traditional workshops and courses,
since access to these often proves difficult for teachers. Overall, the results
of the evaluation were mixed, revealing both strengths and weaknesses of
the Web site.

A somewhat disappointing result was the small amount of time that
participants voluntarily used the Web site, even though at the end of the
evaluation period they voiced intentions to use the site as a future reference.
This minimal experience with the site content partially explains the limited
impact of the site on the attitude and knowledge changes of the participants.
In the context of demanding graduate school schedules, good intentions to
use the site did not translate into actions as often as hoped. Likewise, prac-
ticing music educators face high demands on their time during the school
year and may also find it difficult to voluntarily spend time learning from
Web site materials. Of interest is the fact that the participants who took the
technology course (Group 1) voluntarily used the site outside ofclass34Vo
more than those not taking a course (Group 2) (ll4 min vs. 85 min). It seems
that teachers may still need the structure of a class schedule and the motiva-
tion provided by technology related class activities to remind them to vol-
untarily seek out additional learning resources available from the Web. It
would be worthwhile in future studies to contact participants several months
after the research period to determine to what extent sites may be used as a

learning resource while involved in actual teaching practice.
The influence of the site on attitudes and knowledge of the teachers

toward technology and its integration into music instruction was also mixed.
There were changes in both positive and negative directions on the attitude
surveys over the evaluation period. However, all groups showed positive
attitudes in their intentions to use technology in more ways in the future,
and Group 2 participants expressed clearly positive attitudes in the inter-
views. Group 1 showed the most positive attitude changes overall. Some of
the deterioration in attitudes by Group 2 on the surveys about technology
may be explained by the often unrealistic expectations we hold about tech-
nology resulting from the large amounts of media hype to which we are all
exposed. When the real experience with technology proves more difficult
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and less dependable than these media generated expectations, attitudes in-
evitably become more realistic and less positive. Other recent studies also
have reported this phenomenon (Reese, 2001a: Repp, 1999/2000). With the
Group 2 and Group 3 (control) attitude survey results being so similar, and
the nonsignificant differences among all groups on the knowledge tests, it is
unlikely that the Web site alone had much discernible impact on partici-
pants' attitudes and knowledge. Once again, it appears that the structured
and guided experience ofthe technology course may be a necessary ingredi-
ent for many teachers to benefit from the additional resources of the Web
site.

The measures of whether teachers understood the systems approach to
technology also returned varied results. The results ofranking "people" in a
technology system did not show the desired high ranking in importance.
However, the Group 2 interviews demonstrated that these teachers could
indeed express a developed understanding that effective technology use in
schools concerns far more than just hardware and software. Interestingly,
the Group 1 participants did least well on the ranking measure, perhaps due
to the emphasis on learning software and hardware skills within the technol-
ogy course they were taking.

One of the learning outcomes sought for the participants was that they
would believe that they have "friends in the business" and would know how
to contact active users of music technology for assistance. While this out-
come was partially achieved, the results also revealed the strong influence
on teachers of other people who are in their immediate school environ-
ments. Apparently, the teachers who were featured on the Web site were
still perceived as "unfamiliar contacts" compared to those who were in their
immediate environment, even though these people (e.g., technology coor-
dinators, technical support staff) were less likely to have the specialized
knowledge and experience of actually using music technology for instruc-
tion than the teachers featured on the Web site. If one of the purposes for the
site is to help novice technology users contact experienced teachers who
use music education technology, then an organization should be sought for
the site which will better contribute to this goal. It was also apparent in the
responses that the teachers often thought of sharing ideas and getting help
as being "technical support" for solving software and hardware problems
rather than advice on teaching strategies for how to use technology to sup-
port music learning. This reflects the level of concern that less experienced
users of technology often have for simply keeping technology in working
condition. Overall, Web sites with professional development goals will need
to find mechanisms to provide a more personalized, "human" network of
teachers that encourages confidence in communication and willingness to
contact others whom teachers have not already met.

In conclusion, results from this evaluation indicate that Web sites as a
single source of learning may be less effective than our initial enthusiasm
led us to expect. It is genuinely intriguing to try to take advantage of the
unsurpassed ability of the Web to reach teachers, any time and any place,
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