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Abstract

To teach research-based writing effectively in today’s multimedia learning
environments, teachers need to be prepared to walk students through the process of
locating, evaluating, and incorporating sources into their writing that come from a
variety of media. Multimodal resources and Web-based applications for facilitating
research encourage teachers to rethink how they prepare students to find research
sources and to assess the methods they use to teach them to evaluate their findings. In
this hands-on session, the presenter will demonstrate several Web 2.0 tools for
facilitating the research process, including social bookmarking applications and research
organization tools that help students engage in collaborative research. Participants will
discuss possible models for teaching the evaluation of multimodal resources, and the
presenter will share an innovative method that encourages students to develop and apply
evaluative criteria for the selection of multimodal sources.

Outline/ Presentation Notes

The Dilemma
When you teach research-based writing to your students, how do you respond to these
kinds of questions?
* How many print sources do I need to have?
* Does a journal article found in an online database count as a print source or an
online source?
* Isan article from the New York Times online a print source or an online source?
* Isan online article that is also published in a journal, but printed from the online
database rather than being photocopied, a print or online source?
* Are self-published books considered research sources?
* Can I use Wikipedia as one of the sources in my paper?

The Print vs. Online Dichotomy
A big part of the problem is that the print/online dichotomy doesn’t work anymore.
Some complications are as follows:
* A proliferation of various kinds of information is available to students when they
are engaging in research-based writing
* The criteria presented in most popular textbooks for the evaluation and
incorporation of sources falls short (i.e., Is the source a book? Is it a Web site?
What is the extension on the URL?)
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So...how do we teach our students to evaluate and select appropriate multimodal
resources to use in their research-based writing?

A Potential Solution: An Evaluation Matrix
Encourage students to consider the nature of the source and the publication process:

STATIC SYNDICATED DYNAMIC
Published Released, or syndicated, Continuously
once and does | over time under the same | changeable through
not generally | general title (e.g., repeat performances
change magazines, newspapers, or revisions
journals)
EDITED
Reviewed by

someone with
authority or
certification
prior to
publication

PEER
REVIEWED
Reviewed by
others in the
same profession

SELF-
PUBLISHED
Published and
revised by the
author

*  What kinds of resources could you imagine fitting into different areas in this matrix?

* Are there resources you can think of that don't fit?

*  What are the advantages and disadvantages of adopting an evaluation matrix like the
one described above? What challenges does it address? What new challenges might it
raise?

* Ifyouincluded a third dimension of time, how might that affect the evaluation? For
example, at what point in the publication process did the editing or peer review
occur?
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URLs

Blogs
Applications:

Edublogs (http://www.edublogs.org)
Blogger (http://www.blogger.com/start)
LiveJournal (http://www.livejournal.com/)

Resources:

Instructional Blogging on Campus: Identifying Best Practices (http: //www.campus-
technology.com/news_article.asp?id=11311&typeid=155)

Educational Blogging
(http://www.educause.edu/pub/er/ermo4/ermo450.asp?bhep=1.)

Blogging as a Course Management Tool

(http://technologysource.org/article/blogging as a course management tool/)

Wikis
Applications:

Wetpaint (http://www.wetpaint.com)
PB wiki (http://pbwiki.com/)
Wikispaces (http://www.wikispaces.com/)

Resources:

Wikis in Plain English, YouTube: v=-dnLooTdmLY

Wetpaint in Plain English, YouTube: v=F7BAU2XX5Ws

Exploration Guide: Educational Uses of Blogs, Wikis, RSS Feeds, etc.
(http://www.tltgroup.org/blogs.htm)

Wild About Wikis
(http://www.techlearning.com/showArticle.jhtml?articleID=191801354)

Document Sharing
Applications:

Google Documents (http://docs.google.com/)
Zoho Writer (http://www.zohowriter.com/)

Think Free (http://www.thinkfree.com/)

Resources:

Google Docs in Plain English, YouTube: v=eRqQUE6IHTEA

Teaching Collaborative Revision with Google Docs:
http://www.google.com/educators/weeklyreader.html

Zoho Show and the Changing Face of Education: http://blogs.zoho.com/show/zoho-

show-and-the-changing-face-of-education/

Social Bookmarking
Applications:

Del.icio.us (http://del.icio.us/)
Diigo (http://www.diigo.com/) has a built-in social element that makes sharing
easier.

Fleck (http://www.fleck.com/) allows users to annotate specific Web pages.
Digg (http://www.digg.com/) allows for more detailed annotation and has a ranking
system.
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Resources:

* Social Bookmarking in Plain English, YouTube: v=x661V7GOcNU

* Sites to See: Social Bookmarking (http://www.education-
world.com/a_tech/sites/siteso80.shtml)

* Towards a Managed Social Bookmarking Environment in Higher
Education(http://blogs.open.ac.uk/Maths/ajh59/005107.html)

* Criteria for Evaluating Social Bookmarking Tools (http://www.iddblog.org/?p=5)

RSS Feeds

Aggregators:

* Google Reader (http://www.google.com /reader/)
* Newsgator (http://www.newsgator.com/)
Resources:

* RSSin Plain English, YouTube: v=0klgLsSxGsU

Project Management

Applications:

* Zotero: (http://www.zotero.org)

* Basecamp: (http://www.basecamphq.com)

* Backpack: (http://www.backpackit.com)

* Foldera: (http://www.foldera.com)

Resources:

* Zotero Quick Start guide
(http://www.stanford.edu/group/cubberley/services/zotero)

* “Mark of Zotero” in Inside Higher Ed
(http://insidehighered.com/views/2007/09/26/mclemee)
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Abstract

The primary objectives of this project are to examine (1) how to develop students’
problem-solving and computational skills early in their program of study and (2) how to
further enhance those skills by reinforcing critical computing concepts semester after
semester. The project is a component of North Carolina State University’s (NCSU’s)
quality enhancement plan, which relates to the use of technology in enhancing student
learning. The project began by focusing on new introductory computer-based modeling
courses that were created in two engineering departments, and it has since expanded to
include other departments.

Outline/ Presentation Notes

Many engineering curricula around the country are re-evaluating their
introductory computer programming requirement. At NCSU, several departments have
changed from the traditional Java or C++ course to something more applicable to their
discipline. Realizing that the standard introductory programming course no longer
appropriately complements the education of systems engineers, three departments
(Textile Engineering [TE], Industrial and Systems Engineering [ISE], and Chemical and
Bimolecular Engineering [CBE]) looked at similar approaches to developing or revising
existing courses to help students with algorithmic thinking and problem- solving using
computing.

These courses aim to educate students to model problems relevant to their
specific engineering disciplines, solve these problems using modeling tools (including a
range of software platforms, such as Excel with VBA), and analyze the solutions through
decision support (i.e., to become “power users” not programmers).

Other departments in the College of Engineering have expressed interest in
reviewing their introductory computer programming course requirement and
implementing a course similar to those already developed in TE, ISE, and CBE. This is
the “scale-out” portion of our project, as we seek to expand the work and develop similar
introductory courses in other engineering disciplines. The second part of the project is
the “scale-up” portion, which entails linking computational processes and skills across
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courses in the curriculum; that is, developing a computational thread at successive levels
in program curricula. We acknowledge that not every course lends itself to the use of
computational tools, but there are courses at successive curriculum levels where it is
appropriate and beneficial to student learning for computational tools to be used and
problem-solving skills to be reinforced. Figure 1 schematically represents these two
parts of our project, the “scale out” and “scale up” components.

Scale-Up & Scale-Out
400
300
©
g
2 200
& >
- ' ' '7
0
ISE TE CBE CCEE BAE Other

Figure 1. Schematic representation of the implementation process.

This project is funded out of the Provost’s office and is part of the university Quality
Enhancement Plan (QEP) called Learning in a Technology Rich Environment (LITRE),
which focuses on the role of technology in enhancing student learning. It is one of three
large technology projects, with the potential for wide-reaching impact across the campus,
selected for support in the Phase II part of the QEP (July 2007—July 2009).

Assessment Activities

The project has four main research questions, each being assessed using different
instruments.

Overall Research Questions

1. What are student approaches to modeling and problem-solving and how do they
change over time as students move into upper-division courses and use
programming and computational tools to model and solve discipline-specific
problems?

Instrumentation: (a) Student surveys assessing attitudes and confidence in
specific course outcomes, (b) survey questions about modeling and problem-
solving, (c) specially developed, common problem-solving tasks, (d) student
reflections about how they go about solving tasks, and (e) course-related samples
of student work. The survey data is being compared to students completing these
same or similar surveys in subsequent semesters, to establish trends in self-
confidence as students are exposed to the new course sequences. The problem-
solving tasks and reflections are being compared to students in upper-division
courses who have not been through the new course sequences and to
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longitudinally track the problem-solving abilities of students who do experience
the new course sequences.

2. What characteristics (e.g., gender, GPA) do the learners bring to problem-solving
processes that assist or hinder their success as modelers and problem-solvers?

Instrumentation: (a) Student profile data (e.g., GPA, gender), and (b) student
surveys, (e.g., the Revised Study Process Questionnaire), and self-efficacy and
beliefs about the course survey. These data will be related to data on student
problem-solving, student performance in courses, and other student surveys.

3. Does student performance in the discipline improve with the new approaches to
teaching modeling and problem-solving?

Instrumentation: (a) Course-specific, end-of-semester GPA comparisons to the
same courses in previous years.

4. How do the various faculty involved in the project use technology inside and
outside of the classroom to enhance student learning?

Instrumentation: (a) Baseline faculty survey, (b) field notes of research
participants, and (c) faculty interviews.

Lessons Learned

While we are still early in the project, we have learned a number of lessons about
increasing computer use in engineering departments.

Change is hard, and takes more time than expected. We should all know this by now,
but it still comes as a shock that it takes so long to make changes happen. While
people who are first-adopters will readily jump in and try new things, the rank and
file faculty take much longer and are much harder to convince that change is even
necessary.

The cultures of different departments are very diverse and must be taken into
account. The three departments we are working with vary in the leadership styles of
their department heads, the readiness of the faculty to embrace the changes, and the
computational needs of the students. It is important to the success of the project to
be sensitive to the differences and flexible in designing the course changes and
assessments.

Talking about teaching is not a common activity in most departments. In our initial
meetings, it was often obvious that faculty had almost no idea about what their
colleagues were doing in their classes. One unexpected value of a project like this one
is that it gets people talking to each other and sharing ideas.

Assessment activities are critical for helping faculty realize there is a problem,
become galvanized to take action, and continue to implement changes. When faculty
are confronted with deficiencies in student confidence and skill levels, they are more
receptive to making changes to address them. By the same token, when there is
ongoing assessment of activities, faculty are able to see results and are encouraged to
continue making the effort to change.

Departmental leadership is needed to get faculty to the table. Department heads
have the leverage to encourage faculty to make good-faith efforts to modify their
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courses. It can help the project considerably if the department head strongly
supports the change and participates in some of the discussions.

* Champions within departments are critical to success. Given how challenging it is to
make curricular changes, having respected senior faculty who believe in, and
participate in, the project makes everything go more smoothly. Such faculty can
mentor their colleagues as they try new things and can be positive voices in faculty
discussions. Champions are often the first to try out new tools and techniques and
have the enthusiasm to keep trying, even when problems arise.

* Support for computer problems and activity development is an important element
in getting faculty to incorporate computational tools. The one thing all faculty have
in common is not enough time to do everything they need to do. Locating and
developing problems and activities takes focused time, time most faculty are not
willing to take. We have found that providing problem development and pedagogical
support to faculty facilitates their making changes they would be unlikely to attempt
without such support.
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Abstract

While students are embracing emerging technologies, such as text messaging,
YouTube, wikis, social networks, and other Web 2.0 technologies, this is not the case
with many university faculty. Also, many student uses are primarily social. This paper
assesses both student and faculty awareness of the benefits of Web 2.0 to supplement in-
class learning and better understand student and faculty decisions to adopt these tools
using the Decomposed Theory of Planned Behavior (DTPB). The findings indicate that
while some students and faculty members feel that some Web 2.0 technologies could
improve learning, interaction with faculty and with other peers, writing abilities, and
satisfaction with courses, only a few choose to use them for instructional purposes. In
order to better understand the factors leading to Web 2.0 use to supplement learning,
the study applied the DTPB. The results indicated that student and faculty attitudes and
their perceived behavioral control are strong indicators of their intention to use Web 2.0.
A number of implications are drawn, highlighting how the use of Web 2.0 could be useful
in the classroom.

Background Concepts

Internet technologies, such as e-mail, course Web sites, and newsgroups have
added value to traditional classroom knowledge delivery and have impacted the course
delivery and design in many colleges and universities (Barnett et al., 2004). In the past
few years, a new wave of Internet technologies, Web 2.0, has emerged with the potential
to further enhance the teaching and learning environment in higher education. With the
use of Web 2.0, students no longer access the Web only for course information; instead,
they access and create collective knowledge through social interactions (Maloney, 2007).
Now, the use of Web 2.0 enables students to connect different pieces of information and
create new information that could be shared with others (Maloney, 2007).

Many studies in the past have shown that technology use in the classroom has
increased over the past years; however, this use has been primarily limited to content
delivery, such as accessing course materials (Maloney, 2007). Because of this, coupled
with the emergence of Web 2.0 technologies into the everyday life of students, it is
important to explore faculty use of Web 2.0 technologies to support teaching and
learning in higher education. This paper assesses student and faculty awareness of the
potential of Web 2.0 technologies to supplement the classroom learning and to assess
their adoption of such technologies using the Decomposed Theory of Planned Behavior
(DTPB) as the theoretical foundation (Taylor and Todd, 1995). The following two
research questions were addressed in this study:
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Research Question 1: Are university students and faculty aware of the benefits of
using Web 2.0 technologies to supplement the traditional classroom instruction?
Research Question 2: What factors best predict faculty and student decisions to
use Web 2.0 technologies to supplement traditional classroom instruction?

Theoretical Framework

In an effort to understand student and faculty intentions to use Web 2.0
applications, this study employs the DTPB as its theoretical framework (Taylor and
Todd, 1995). The DTPB is an extension of the theory of planned behavior, which suggests
that a combination of behavioral intention and perceived behavioral control determine
one’s actions (Ajzen, 1991). The decomposed theory of planned behavior, like the theory
of planned behavior, asserts that behavioral intention determines behavior and that
attitude, subjective norms, and perceived behavioral control are direct determinants of
behavioral intention. The DTPB extends this idea and posits that attitude, subjective
norms, and perceived behavioral control are all decomposed into lower-level belief
constructs, allowing us to better understand the antecedents’ relationship and to more
specifically examine factors that impact the adoption and use of new technologies
(Taylor and Todd, 1995). For these reasons, we decided to adopt the DTPB model
(Figure 1) to explain student and faculty adoption intention and the use of Web 2.0
technologies to supplement in-class learning.

Perceived
Usefulness

Subjective
Norm

Behavior

Intention

Perceived
Behavioral
Control

Facilitating
Condition--
Resources

Facilitating
Condition—
Technology

Figure 1. The Decomposed Theory of Planned Behavior
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Methods

Participants

To determine the intention of student and faculty that use Web 2.0 technologies
as tools in their courses, a survey was conducted during the fall 2007semester. The
participants in this study consisted of undergraduate and graduate students as well as
instructional personnel at a large university in the southeastern United States.
Participation in the survey was completely voluntary and was open to all students and
instructional personnel at the university. In total, there were 136 faculty participants and
423 student participants.
Instruments

Two survey instruments, one for each group of participants, were designed using
the DTPB as its guiding framework. Survey items were adapted from previous studies
(Baylor and Ritchie, 2002; Taylor and Todd, 1995) and focused on items exploring
comfort level with Web 2.0 technologies (e.g., blogs, wikis, and social networking
software,), actual usage of specific Web 2.0 technologies to supplement in-class learning
for students and teaching for faculty, and attitudes toward specific Web 2.0 technologies.
Additionally, the instruments consisted of a series of items using a five point Likert-scale
(strongly disagree to strongly agree) to examine factors that influence faculty and
student intentions to utilize Web 2.0 technologies in their courses. Items focused on
areas of actual usage, behavioral intention, attitude, ease of use, perceived usefulness,
subjective norms, perceived behavioral control, peer influence, superior influence,
student influence, compatibility, facilitating conditions (technology and resources), and
self-efficacy.

Findings

The first question examined if, and to what extent, students and faculty are aware
of pedagogical benefits of Web 2.0 technologies. The faculty respondents felt that the use
of different Web 2.0 technologies to supplement in-class learning could provide their
students with numerous benefits (Table 1). In terms of Web 2.0 technologies that would
improve student learning, 47% of the faculty felt that the use of blogs would improve
learning, 42% felt that way about wikis, and 16% felt that way about social networking.
About 46% felt that the use of blogs would increase the interaction between faculty and
students, 23% felt that the same benefits would be attained from using wikis, and 16%
felt that about the use of social networking. In terms of increasing student-student
interactions within the course, 52% felt that using blogs would, 20% opted for wikis, and
56% went with social networks. In terms of improving student satisfaction with the
course, 39% felt that the use of blogs would improve it, 32% felt the use of social
networking would, and 22% felt the use of wikis would. About 41% of the respondents
felt that the use of blogs would improve student writing, while 29% felt the use of wikis
would help with that.

The student respondents felt that the use of Web 2.0 technologies to supplement
their in-class learning would help improve their learning (Table 2). Sixty-nine percent
of the students felt that the use of wikis would improve their learning, 27% felt that way
about blogs, and 21% felt that social networking would help. About 27% felt that the use
of blogs would increase the interaction between faculty and students, 24% felt that the
same benefits would be attained from using social networking, and 14% felt that about
the use of wikis. In terms of increasing student-student interactions within the course,
62% felt that the use of social networks would, 28% felt the use of wikis would and 27%
felt the use of blogs would help. In terms of increasing their satisfaction with the course,
28% felt that the use of wikis would, 23% felt the use of blogs would, and 19% felt the use
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of social networks would. About 34% of the respondents felt that the use of blogs would
improve students writing, while 29% felt the use of wikis would help with that.

Table 1. Faculty Perceptions of the Pedagogical Benefits of Web 2.0 Applications

Improve | Increase Increase Improve Improve
student | student- student- student student
learning | faculty student satisfaction | writing
interaction | interaction | with
course
Blogs 47% 46% 52% 39% 41%
Wikis 42% 23% 20% 22% 29%
Social 16% 16% 56% 32% 8%
Networks
Table 2. Student Perceptions of the Pedagogical Benefits of Web 2.0 Applications
Improve | Increase Increase Improve Improve
student | student- student- student student
learning | faculty student satisfaction | writing
interaction | interaction | with
course
Blogs 27% 27% 27% 23% 34%
Wikis 69% 14% 28% 28% 290%
Social 21% 24% 62% 19% 15%
Networks

Although several student and faculty respondents felt that Web 2.0 technologies
provide many benefits, only few chose to use them (Tables 3 and 4). In fact 56% of the
faculty did not use wikis and did not plan to use them in the near future, and only 20%
use them occasionally in their classroom to supplement their in-class lectures. Also, 62%
don’t use blogs and plan not to use them and only 9% use them occasionally. Similarly,
74% don’t use and don’t plan to use social networking, and only 6% use it occasionally.

Similarly, with students, 56% do not use, and do not plan to use, blogs to
supplement their in-class instruction and only 24% use them either occasionally or
frequently. Forty-six percent of students do not use or do not plan to use social networks
as instructional tools, while 23% use them either occasionally or frequently. More
promising, though, is the use of wikis. While 20% of respondents do not use and do not
plan to use wikis, 58% currently use them in some manner.

Table 3. Faculty Use of Web 2.0 Applications

]
dD((;:, tt uls:nir(l)d Don't use but | Use Frequently
use p plan to use occasionally | use
Blogs 62% 18% 9% 5%
Wikis 56% 13% 20% 4%
iz(t:xl:)rking 74% 15% 6% 1%
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Table 4. Student Use of Web 2.0 Applications

]
dD((;:, tt ulsisﬁr(l)d Don't use but | Use Frequently
use p plan to use occasionally | use
Blogs 56% 15% 17% 7%
Wikis 20% 6% 38% 20%
iz(t:xl:)rking 46% 8% 13% 10%

The results highlight that while a somewhat considerable proportion of the
students and faculty felt that selected Web 2.0 technologies would likely provide
pedagogical benefits, only few chose to use them. This might be partially explained by
their level of comfort with such technologies. Most of respondents have never used some
of these Web 2.0 technologies. In fact, 80% of faculty and 71% of students have never
used Blogs. On the other hand, faculty and students felt more comfortable using wikis,
while 69% of faculty and 26% of students have never used them, 24% of faculty and 58%
of students have some experience and comfort using wikis. Interestingly, 89% of faculty
members have never used social networking tools. Conversely, 23% of students have
some experience using social networks.

The lack of experience with most Web 2.0 technologies examined in this study
could drive students and faculty members to avoid their adoption, although they realize
that this adoption would provide many important benefits. In order to better understand
factors leading to Web 2.0 technologies’ adoption and use we applied the DTPB.

The second question examined which factors best predict the adoption of Web
2.0 applications by faculty and by students for instructional purposes. Examining the
path analysis results, behavioral intention is a strong determinant of actual behavior or
use of Web 2.0 for both students and faculty. Additionally, attitudes have very strong
positive influences and perceived behavioral control has fairly strong positive influences
on behavioral intention of both faculty and students to use Web 2.0 technology.
Subjective norms, however, did not influence behavioral intention for faculty, but had a
fairly strong positive influence for students. This discrepancy might be explained, in part,
by the high degree of independence faculty have when developing their classroom
environment (Barnett et al., 2004) and the reliance of students on peers and faculty to
provide the majority of instructional support and tools to be used in a course. The results
also show that ease of use, usefulness, and compatibility of Web 2.0 are key
determinants of both student and faculty attitudes toward the use of Web 2.0
technology. Additionally, the influence of three groups: superiors, peers (other faculty),
and students has positive influence on faculty member subjective norms; while both peer
and superiors have positive influences on student subjective norms. In other words,
these groups are key determinants of the social influence for the use of Web 2.0
technologies. Only self- efficacy was found to influence the perception of behavioral
control for both students and faculty. One the other hand, facilitating technology and
resource conditions does not have an influence on the perception of behavioral control
toward the intention and use of Web 2.0 technologies. These results indicate that
training and experience are important mechanisms in influencing Web 2.0 usage.

Implications

While the function of emerging technologies has vast potential to change the
educational landscape and improve teaching and learning, most faculty today use
technology for course content delivery, course administration, and basic communication
(Maloney, 2007). While these are definitely valid uses of technology, it is also important
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to use emerging technologies to create a learning environment that fosters collaboration
among students and faculty; promotes the creation and sharing of new knowledge, and
supports the development of new knowledge structures. The results of this study provide
evidence that most students and faculty feel that the integration of Web 2.0 applications
into the teaching and learning environment have the potential to increase student-
student and student-instructor interaction, improve learning and writing ability, and
increase student satisfaction with courses.

The results also indicate that student and faculty attitudes and their perceived
behavioral control are strong predictors to their behavioral intention to use Web 2.0.
Behavioral intention, in turn, is a strong indicator of actual behavior. Thus, the focus of
administrators interested in increasing the use of Web 2.0 in the classroom might be on
improving faculty attitudes toward emerging technologies as well as enhancing their
perceived behavioral control of Web 2.0 use by providing appropriate training and
support to use these tools.

While the use of these emerging technologies offers great potential in the higher
education, further research is necessary to explore additional issues related to the
implementation of Web 2.0 technologies, as well as to identify the most effective
methods of integrating Web 2.0 applications in teaching and learning environments.
This study serves as a starting point to further explore a variety of issues related to the
integration of Web 2.0 applications in higher education.
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Abstract

Instructors teaching large-enrollment courses can use classroom response systems to
vary the traditional 50- to 75-minute lecture format by posing strategically-placed
questions to students. Students submit their responses in real-time, with software or,
more typically, with clickers—dedicated handheld devices. Questioning methods that can
be easily implemented with clickers can increase participation, engagement, and, beyond
these instructional desiderata, the quality of student learning. This session demonstrated
some of these strategies, with audience participation.

Outline/ Presentation Notes

1. Educators I’ve sampled. In keeping with the remixing theme of the conference,
I'd like to recognize the educators (artists) I've sampled, whose work is listed in the
Bibliography printout you each have:

I Derek Bruff, Vanderbilt University

I Jane E. Caldwell, West Virginia University

I Clyde Freeman Herreid, SUNY-Buffalo

I Will Thalheimer, independent researcher

I University of North Carolina—Chapel Hill (UNC-CH) faculty, instructors, and
students

2. Importance of questions.

I Posing a question gives emphasis.

I Emphasis attracts attention.

I Attention lays groundwork for learning.
I Questions frame inquiry.

3. Paying attention to a lecture. Our first clicker question draws on your personal
experience, a common questioning strategy that helps students find material
relevant:

I When listening to a lecture or presentation, about how many minutes does it
take before you have difficulty paying attention?

I Results: 5 min — 2; 7 min — 1; 15 min — 1; 20 min - 1; 25 min — 1.

I In Middendorf and Kalish’s (1996) review, times range from 5 to 20 minutes.

4. The appeal of clickers.

I Equalizes participation
* All students can answer at the same time.
I Encourages candid response
* Answers can be anonymous.
I Transforms a large class into a small one
* Many-to-one feedback.
5. Prompt feedback.
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I One of Chickering and Gamson’s (1987) Seven Principles for Good Practice in
Undergraduate Education

I Aids effective formative assessment

* Especially for challenged learners
I Otherwise difficult to achieve, regardless of course size
6. Procedural questions. Screenshot from Derek Bruff’'s Webcast. Calculus question
that asks students to identify the incorrect step in solving a specified equation.
7. Conceptual questions. Our second clicker question addresses conceptual
knowledge in the domain of probability and is taken from Derek Bruff’s Webcast:

I Afriend calls to say that she's having twins. Assume that she's not having

identical twins. Which of the following is more likely?
* Twin boys (0)
e Twin girls (1)
* One girl and one boy (2)
* All are equally likely (4)

I If this were an actual class, we might proceed as Bruff does in his class, and,
after the first round of polling, have students pair up and defend their answer
choices.

I This is an example of counter-intuitive conceptual knowledge, and this
question activity sets up what Schwartz and Bransford (1998) refer to as “A
Time for Telling.”

8. Case studies.
I Traditional method in law, medicine, and business
I Clyde Freeman Herreid, SUNY-Buffalo: science education
* Interrupted cases, directed cases
' UNC-CH Student Government
* Event on racism. Students watch video vignettes and are asked
questions about racial stereotyping.
9. State of research.

I No meta-analysis of response system research.

I Caldwell (2007) summarizes research and best practices.

10.Caldwell’s conclusions.

I Use has neutral or positive effects when incorporated into traditional lecture
courses.

I Use has stronger positive effects in courses in which active learning plays a
large role.

I Effective questions are tied to learning objectives.

11. First steps in lecture redesign.

I Using questions to check students’ comprehension of lecture materials

I Using questions to encourage students to read assigned materials in advance
of class

* Both approaches tend to emphasize recognition/recall of factual
information.
12. Pretests and posttests. Useful for class and for possible contribution to
scholarship of teaching and learning
I Baseline reading of students’ knowledge or understanding
I Instructional intervention
* Delivered lecture, video case study
* Learning activity

I Assessment of intervention
* Benefit of reinforcement
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13. Designing effective questions.
I Match questions with learning objectives.
I Work with colleagues inside and outside of your discipline.
I Use teaching and learning centers’ resources for designing effective multiple
choice questions.
I Consult teaching journals in your discipline.
14. [Final question that illustrates the beneﬁts of learning more about question design:
looking for grammatical cues that give away the correct response. ]
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Abstract

This paper presents qualitative and quantitative learning outcomes when using
virtualization to teach computer and network security concepts. Using the self-
determination theory as our lens, we establish the relationship between the components
of the self-determination theory— autonomy, relatedness, and competence—and the
virtualized instructional environment. The data presented was collected from a higher-
education course taught at North Carolina State University in fall 2007.

Background Concepts

The instruction of computer and network security contains, by definition,
logistical and/or technical barriers to their effective instruction, and traditional
mechanisms and techniques cannot create a learning environment to satisfactorily
impart the material to the learner. Information security curriculum traditionally requires
students to have physical access to computing resources, and thus forces students to
conform to the schedule of lab or school. Furthermore, activities in support of computer
security or networking curriculum often require modifications to the operating system to
complete the activity. Almost always, these changes must be "undone" after activity
completion to reset the operating system for the next student. The need to "reset" often
leads activity design to have an element of simulation through statements like, "in a real
environment, now we would ...."

In an effort to overcome these limitations, this study analyzed the learning-
outcome connections when leveraging server-virtualization as the foundation of an
"isolated" computing learning environment in an actual classroom at North Carolina
State University during fall 2007. We intuit that server-virtualization will create "real-
time" learning opportunities because students are free to explore along with the learning
that comes from authentic mistakes as a result of encouraged experimentation.

We investigated the impact of this learning environment by examining students’
perception of autonomy, relatedness, and competency, the three components of the self-
determination theory (Ryan and Deci, 2000). Our inspection of learning outcomes is
framed from the following research questions:

1. How does a server-virtualization learning environment drive academic performance?
2. What are participants' perceptions of virtualization as a learning environment?

3. How do participants perceive the influence of virtualization on their academic self-
efficacy and motivation?
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Literature Review

This study explored virtualization as an instruction mechanism, a topic at the
intersection of pedagogical theory and computer security discipline. These two areas do
not lend themselves to each other by way of natural extension; reflecting this reality,
existing, foundational literature is bifurcated into pedagogical or technical perspectives,
but never both.

From the technical perspective, several technical publications cite virtualization
as a mechanism supporting education in the computer science classroom (Briner et al.,
2005; Hu et al., 2004; Ragsdale et al., 2003). A subset of these authors recognizes the
inability of students to complete whole exercises because every exercise must be undone
before the next student may try (Hu et al., 2004; Ragsdale et al., 2003). Moreover,
existing literature recognizes that testbeds supporting network security topics require
significant amounts hardware and suggest that virtualization may be the mechanism to
overcome this costly requirement (Hu et al., 2004; Ragsdale et al., 2003). These
publications, however, do not address with any specificity the learning outcome changes
induced in their audience, and, therefore, could not articulate the merits of virtualization
from a pedagogical perspective.

Looking through academic education research, there is no pedagogical literature
so specific it provides a discourse on the pedagogical techniques and associated merits of
computer and network security instruction. However, the research presented herein
links virtualization to the self-determination theory through its components: student
autonomy, relatedness, and competence (Ryan and Deci, 2000).

The lack of learning-outcomes literature relating server-virtualization
environments is a clear indicator of the void in the field, and this publication is the first
to apply the self-determination theory model to learning environments powered through
server-virtualization. The terms "virtualized" and "virtual" are employed often within
literature, but none wield the term to indicate "server-virtualization." In the interest of
clarity, "server-virtualization," sometimes called "hardware virtualization," or simply
"virtualization" indicates the simultaneous operation of multiple, completely
independent operating systems inside of a single physical computer.

A high level of understanding of the technical merits of a virtualized environment
is critical to understanding why it is being applied to this instructional problem, and it
can be best understood from the visual description below. Without virtualization
(Figure 1), a single physical machine can, by definition, only run one operating system
at a time. Multiple students may log-in to this single operating system simultaneously;
however, once “user A” begins editing any operating system security or network
configurations, these changes affect all other users. This creates the scenario where an
operating system has to be "reset" for another student to perform the activity again.
Typically, to ensure repeatability of an activity, students must follow the exercise
directions exactly and without a mistake or create the potential for an operating system
to not return to its "reset" state for the next student. In an effort to not limit students’
learning experience at the hand of a technical hang-up, let us consider the virtualization
alternative.

Virtualization (Figure 2) allows our single physical computer to simultaneously
run multiple, totally isolated operating systems, one for each student inside itself. In this
way, each student's actions cannot affect or interfere with another student's learning
experience; complete operating system independence is the component making our
learning environment a completely "isolated" event.
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VMware Virtualization Layer

Figure 1. A non-virtualized environment. Figure 2. A server-virtualized environment.

Methodology

This study was conducted in a single section of a senior-level Computer Security
course (CSC 405) at North Carolina State University taught during the fall 2007
semester; the course description is as follows.

Basic concepts and techniques in information security and management,
such as risks and vulnerabilities, applied cryptography, program security,
malicious software, authentication, access control, operating systems
security, multilevel security, trusted operating systems, database security,
inference control, physical security, and system assurance and evaluation.
Coverage of high-level concepts, such as confidentiality, integrity, and
availability applied to hardware, software, and data.

A pre- and post-content specific, Likert-based survey was developed in
collaboration with a doctoral student researcher in curriculum and instruction and was
administered on the first and last day of class. Statistical deviation was calculated around
these tests to determine correlations between the learning environment and students’
perceived learning.

Immediately after the class was completed, students were invited to provide
qualitative feedback on their experience through a recorded interview. Two students
volunteered for this opportunity. These interviews were later transcribed and coded for
themes by two separate readers. Inter-reader reliability was high, as independent
readings identified 92% of an overlap of themes.

2008 UNC TLT Proceeding8TLT Pedagogy Track
-23-



Findings
Quantitative Results and Implications

Pre- and post-test scores were collected from 36 participants. The pre-test mean
score was 40.27 and the post-test mean score was 85.83 (Table 1). There was an average
gain of 45.56 points from the pre-test to the post-test. This indicates that the students
perceived they were more confident and capable on the subject matter, a reflection of
autonomy, relatedness, and competency, the three components of self-determinism.

Table 1. Descriptive Statistics

Test . Standard Standard . .

Name M Mean Variance Deviation Error Median Range Min Max Qi1 Q3
Pre-

Test 36 40.27 739.92 27.20 4.533 30 100 o) 100 20 60
Post-

Test 36 85.83 213.57 14.61 2.43 90 50 50 100 75 100

Table 2 indicates that there is a significant difference between participants' pre-
and post-tests scores. This difference is not due to chance, but may be explained by the
server-virtualization learning environment.

Table 2. Paired T-Test Results Between Pre- and Post-Test

.Sample Standard Error Degrees of T-Statistic P-value
Difference Freedom
45.5 3.83 35 11.89 <0.001

A correlation was run between participants’ post-test scores and final exam
grades, and produced an R value= 0.33. To provide an interpretation of this result,
participants’ post-test scores can explain 33% of final exam grade variation. The post-test
measures students’ perception of abilities relating to autonomy, competence, and
relatedness; therefore, this statistic establishes the correlation link between students’
increased self-determinism from the virtualization environment and their overall
learning as evaluated from the final exam.

Qualitative Results and Implications

The qualitative portion of this study is interested in the perceived changes
regarding autonomy, relatedness, and competency. These three terms are defined as
follows: (Ryan and Deci, 2000).

* Autonomy: Feeling of control because of the learning environment.

* Competence: The nature of the server-virtualization learning environment,
participants expressed a feeling of competence.

* Relatedness: The learning environment allows participants to feel as if they were
learning.
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Our two student feedback volunteers have had their names changed; this study
will refer to them as Rick and Bob. Our subjects provided feedback, and after being
coded independently, sections, which all coders identified, have been reproduced below.
The coders identified the statements below as speaking toward autonomy through
themes of flexible scheduling, using multiple operating systems, and isolation from other
students’ mistakes.

Bob: "I prefer the isolated, virtual environment because if it gets
screwed, up it can easily be rebuilt.”

Bob: "With virtualization, I can do stuff whenever I want to. It's
really flexible.”

Bob: "I have four different operating systems available to my one
computer through the virtual environment, and that's really nice.”

Rick: "We can do our security exercises on our systems as well as
their systems without interfering with the rest of [North Carolina
State University] or the world which is a major concern for some
computer scientists."

The coders also identified the following statements from Rick and Bob as
fortifying the student perception of competence. Statements supporting competence
contain themes of being able to work in an isolated system that allows the student to
make mistakes and receive instant feedback.

Rick: "It was nice to see instantaneous results on anything you
did.”

Rick: "If we were doing this in a real lab, someone would be
looking over our shoulders making sure we weren't breaking
anything. That sours the experience a little bit, because we're
learning from experience, and part of that is making mistakes."

Finally, the coders recognized relatedness themes from our student feedback via
statements of appreciation of the virtualization environment being a “real-world” skill.

Rick: "Doing security exercises the other way [not with server-
virtualization] would feel fake, and the way we do it now, things
can break, and it’s more like real life."

Concluding our qualitative findings, students, through their feedback, did show a
qualitative increase in autonomy, competence, and relatedness. Reinforcement of each of
these learning qualities qualitatively demonstrates how server-virtualization increases
self-determination, and, thus increases learning outcomes.
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Study Limitations

The sample used in this study does not have an even distribution of males and
females. This is not an accurate reflection of the general population, but is a common
theme found throughout many computer science courses at the collegiate level. The
qualitative portion of this study used a multiple-case study. A consequence of this type of
method is that the results cannot be generalized beyond the sample population. The
richness and quality of the data collected from the case studies does support our
quantitative findings, strengthening the conclusions and stated implications for
education. Another limitation is that we do not have a control group to compare against;
this would enable our study to also conclusively identify causality in addition to
correlation.

Implications for Future Instruction

In conclusion, teaching curriculum within an environment supported by
virtualization improves the student experience as shown by positive learning outcomes,
such as academic achievement, increased self-efficacy, and an increase in motivation.
Therefore, leveraging this technology does not come without its challenges, albeit
different challenges. Based on qualitative feedback, a better defined and more effective
support mechanism would have decreased frustration and increased student
productivity.
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Abstract

To give students experience in organizing presentations by using hyperlinks in
the style of online articles, I require a “Web-paper” in my Developmental Anatomy
course. Students are assigned a topic and work in pairs to develop a paper suitable for
publication in an e-journal. The paper consists of an extended abstract with links to
supporting materials, including additional text, illustrations, and definitions of technical
terms. Students upload the Web-paper to their university locker space in the form of a
small Web site. Each paper is reviewed by two student peers, and the authors must
respond to the reviewers’ comments by sending a reply to me (the editor of the fictitious
e-journal). The Web-paper project has achieved the goals of promoting learning of
biological concepts, improving communication skills, and exposing students to the peer
review process of publication.

Presentation Notes

Objectives of Class Assignments
For many years, I have used assignments in my Developmental Anatomy class
with the following objectives in mind:

1) To develop student skills in obtaining and synthesizing information on biological
topics

2) To improve student skills in communication

3) To encourage collaborative interactions among students.

Table 1 shows three types of assignments and the type(s) of communication skills that
each was designed to enhance (see URLSs below for examples).

Table 1. Assignments and Communication Skills

Written Oral Collaboration
Assignment Presentation Presentation
On-line essay X
In-class exercises X or X X
Major paper X X X
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Given the importance of the Internet as a communication rtabllee emergence
of ejjournals, | recently decided to add two additional objectives to class assignments:

4) To enhance student skills in presenting information via the Internet
5) To provide practice in peer review, as done when publishing in the field of biology.

A new type of assignment, which I call a Web-paper, fulfills all of the original and
new objectives.

Creation of a Web-Paper

Students worked in pairs and picked a topic from a list given by the instructor.
Each student pair then developed a Web-paper in the form of a small Web site, which
was uploaded to the student’s university locker. The Web-paper followed the style of
some current e-journals; it consisted of a page of text (extended abstract) and links to
images and additional text. Thus, all diagrams, photographs, definitions, and paragraphs
of supporting details were accessed through hyperlinks. The students were treated as
authors, and the instructor played the role of editor of the journal. The student authors
were provided with guidelines covering style, length, and content of the paper as well as
directions for making links, using illustrations, and providing proper references. Each
student also served as a reviewer for one Web-paper; thus, each paper received two
reviews. Reviewers also followed a set of guidelines when writing their reviews. (See
URLSs below for author and reviewer guidelines.) The authors were required to respond
to the reviewers’ comments on a tight schedule and to report subsequent changes to their
paper to the editor. After the Web-papers had been revised, the authors presented the
material during class, using their Web site for visual aids. Thus, both written and oral
skills were utilized.

Grading of Web-papers and Student Response

The Web-papers were graded on an 80-point scale with emphasis on good
organization and adherence to the guidelines. Both written and oral aspects were judged,
but with emphasis on the written format. The student reviews were graded on a 20-point
scale with emphasis on adherence to the reviewer guidelines and thoroughness of the
review. Students had little problem with the technical aspects of the Web-paper project.
Since they worked in pairs, at least one of the two students was usually able to solve any
technical problem with little input from the instructor. Students were initially anxious
about the project, since constructing a Web site with hyperlinks was a new experience for
most of them. However, as the project progressed, most students appreciated the skills
that they were developing and realized that they would need to do similar things in their
professional future. At the end of the project, most students indicated that they would
prefer to create a Web-paper instead of a traditional term paper in future classes, if given
a choice. The quality of the Web-papers varied, but all were acceptable and most ranged
good to excellent. Some examples of student work may be accessed by the URLSs below.
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URLSs
Examples of previous class assignments

Online essay:
http://wwwz2.ncsu.edu/unity/lockers/project/bbprojects/unc2008/essay.htm

In-class exercise:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008/inclass.html

Major paper:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /paper.html

Web-Paper Information Provided to Students

Example of a paper in an e-journal:
http://technologysource.org/article/rising stars in virtual education/

Example of a paper in an online biology journal:
http://www.molbiolcell.org/cgi/content/full/18 /12/4741#T1

Topics for the Web-paper:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /topics only.html

Guidelines for student authors:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /author guidelines.html

Guidelines for student reviewers:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /reviewer guidelines.html

Schedule for six student pairs:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /schedule.html

Examples of Student Work
(Note: Links within these student webpapers may not work.)

A student review of a Web-paper:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008/review-Kevin.htm

A student author’s response to a review:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008/response-Kevin.htm

Student Web-papers:
http://www2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /Kim.html
(Note: links no loner work in this paper)
http://wwwz2.ncsu.edu/unity/lockers/project/bbprojects/unc2008 /Corey.html
http://www.ncsu.edu/project/bbprojects/unc2008/Vann webpaper.html

Video excerpts of a student presenting his Web-paper:
http://wwwz2.ncsu.edu/unity/lockers/project/bbprojects/unc2008/student flash.html
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Abstract

The use of social networking tools has grown over the last couple of years with
sites and services like MySpace, Flickr, and de.licio.us, and instructors and
administrators have begun to investigate what role these tools could play in higher
education. This presentation addresses the challenge of clearly defining what does and
does not constitute social networking, assesses research that investigates the
effectiveness of social networking tools used as part of instruction, and synthesizes
current opinions on the promise of social networking and its expected future use within
higher education. Finally, it reviews how the promise of social networking technologies is
being explored at the UNC School of Government.

Outline/ Presentation Notes
What Is Social Networking?

Social computing suggests using computers and software to communicate and
collaborate. The Web site for the RIT Lab for Social Computing defines it as
“Millions of people can stay connected using instant messaging clients and e-mail
services. Companies across the world are no longer limited by international borders,
distance, or by the time consumption of travel. Information can be shared user to user,
or group to group with great simplicity. The study of social computing examines how this
works, why it works, and how we as an intellectual community can make these
technological advances better.”

Social software tools narrow the field of possible tools to the software that use the
internet to facilitate communication. As defined by Screebny (2007):

“Blogs, wikis, and other social software tools all have their own characteristics, but they
share a common theme—they help people connect with each other over the Web. While
this has been true throughout the history of the Internet, as discussed above, the new
tools have some distinguishing traits that collectively allow a new level of interactivity.
Where previous Web tools allowed individuals to easily publish information online, these
new social tools encourage conversations between individuals about the ideas expressed
in Web pages” (p. 8).

Social networking appears to get at something deeper than the broad concept of
social computing and focuses on what is being done rather than on the tools. The 2007
Horizon Report describes the importance of social networking: “The heart of social
networking is fostering the kinds of deep connections that occur when common pursuits
are shared and discussed” (p. 12).

At the same time the language evolves from computing to social computing to
social software to social networking, roughly parallel definitions are used to describe the
evolution of the Internet from Web 1.0 to Web 2.0. Kop (2007) describes the evolution:
“Over the past five years, the Internet has moved on from being a resource of

2008 UNC TLT Proceeding8TLT Pedagogy Track
-30-



information (Web 1.0) to emerge as an instrument of communication and networking
(Web 2.0)” (p. 194).

But Web 2.0 is more than a set of tools. It is a philosophy about how we
communicate and work with information. Watson and Harper (2008) explain how this
philosophy has transformed what we do online: “Essentially, [Web 2.0] is a philosophy
supporting the development of online collaborative technologies, and it has changed how
the World Wide Web is perceived and used. The concept surrounds the change from
Internet users being visitors to a Web where knowledge is pre-created and view-only to a
Web in which users can participate in knowledge creation through technologies such as
wikis, blogs, RSS feeds, folksonomies, and tagging” (p. 3).

So how can we move from philosophies and multiple, broad understandings to a
definition we can effectively put into practice? In order to develop a usable definition, I
recommend building from the ground up. Start by analyzing the tools, thinking about
why we would want to use them, and exploring how we would use them for
postsecondary education. So let’s start by making the term we are defining more specific:
Social Networking Tools for Education.

Possible Tools
Social Networking Sites: Spaces like Facebook and MySpace that students are using to
socialize. The focus is on the individual, his/her interest, and a network of “friends.”

Wikis: Wikipedia is the most well-known example. These tools provide a collaborative
space for working on information. Multiple people can create and edit chunks of
information and hold discussions about those edits. They can also create links between
chunks of information.

Social Bookmarking: The clearest example is del.icio.us, which allows you to bookmark a
site and add key words for the site. They words you use to describe the site are stored in a
database. The most common words become part of a tag cloud of related key words, with
most common key words appearing larger. Selecting a word from a tag cloud displays a
list of sites most commonly associated with that word. In this way, a large group of
people have each contributed a small piece toward a massive categorical schema of Web
sites. The technology can be better thought of as “social tagging,” because the same
approach can be applied to any type of information. Flickr, for example, creates the same
socially created network of tags related to photographs rather than Web sites.

Blogs: Web logs that allow individuals or groups of people to post information and have
it date/time stamped. People can leave comments about the posting or about other
comments. An individual blog does not represent a network, but blogs frequently
reference other blogs. In this sense, the blogosphere is a social network, although it feels
substantively different from wikis and social bookmarking.

Webconferencing: Using the Internet to synchronously communicate with multiple
people through chat, video, audio, screen sharing, and other tools.

Virtual Worlds: Three dimensional representations of worlds that one can explore with
avatars and communicate with other people represented by their avatars. Interaction
and communication happens synchronously, although you can also leave objects, files,
and other information that could be found or viewed later.
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Conclusions

Social networking sites are the social places. They focus on people, with profiles,
postings about profiles, and networks of profiles. Social networking tools focus on
information. In this sense, it is not about synchronous versus asynchronous. The focus is
on two practices: (1) collaborative creation of information and (2) collaborative creation
of the structure of information. Active learning is frequently cited as a pedagogical goal.
Most instructors focus on having students actively grapple with what the information is
and what that information means. Social networking tools provide a mechanism that
allows instructors to expand active learning to include how we understand that
information and how it connects to other information.

At the UNC School of Government, we are looking at social networking tools to
help our students understand the facts and then work together on how those facts are
assembled to create meaning and application. Much of our instruction is practice-based,
working with professionals in government. Social networking tools offer the potential to
engage government officials in the development of resources that serve the broader
community.

One example is Water Wiki (http://water.unc.edu). This collaborative space will
be the working area for a water reallocation study being completed for North Carolina. It
also serves as a repository of information and resources about water and the
environment that is built by experts and professionals around the world and can serve
both a global and local audience. In this sense, Water Wiki serves as a pilot study for how
we might be able to cover a range of subject areas and professional communities.

URLs
Activeworlds (http://www.activeworlds.com)
Adobe Connect (http://www.adobe.com/products/connect/)
Art News Blog (http://www.artnewsblog.com)
boingboing (http://www.boingboing.net)
del.icio.us (http://del.icio.us)
Elluminate (http://www.elluminate.com)
Elon University: ARH 341(http://arh341.pbwiki.com/)
Facebook (http://www.facebook.com)
flickr (http://flickr.com)
Isaac Hunter’s Tavern (http://www.wunc.org/programs/news/Isaac-Hunters-Tavern)
lifehacker (http://lifehacker.com)
myspace.com (http://www.myspace.com)
Obscure Sounds (http://obscuresound.com)
R.L.T. Lab for Social Computing
(http://social.it.rit.edu/2005/02/social computin 1.php)
Second Life (http://secondlife.com)
SocialNet Wiki (http://sogweb.sog.unc.edu/socialnet/)
There (http://www.there.com)
Water Wiki (http://water.unc.edu)
Wikibooks (http://wikibooks.org)
Wikipedia (http://wikipedia.org)
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Abstract

Often misunderstood as antithetical, the arts and technology share many
common themes. In the arts (especially music), technology affords practitioners
opportunities to extend their knowledge and skills. In addition, technology offers
educators numerous artistic and practical avenues for learning and evaluation in
pedagogical and research settings.

As an avenue for critical and creative thinking, music technology will be
discussed using both traditional and nontraditional approaches. This project includes
research findings and practical uses of applicable technologies in music. Content will
include demonstrations of free, cross-platform software and Internet-based applications.
Related topics such as musical networking and employing user-friendly technology to
foster musical and artistic thinking will also be discussed.

Outline/ Presentation Notes

See the notes section of my PowerPoint slides submitted as Technology-Arts-TLT-
Presentation-Johnson-2008.ppt
http://conference.unctlt.org/proposals/presentations/conf4/931 Technology-Arts-TLT-

Prese.pdf.

URLs
http://www.finalemusic.com /notepad
http://www.uncw.edu/music/johnsond/courses.html
http://www.musictheory.net
http://www.animusic.com
http://www.learner.org
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