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Abstract

Learning in a Technology-Rich Environment is a research program aimed at enhancing
learning with technology at North Carolin a State University. Over the past 3 years,
LITRE projects have researched the impact of technology on student learning. This
presentation focused on LITRE findings to date and the current projects:

A) Thoroughly Modern MILLIE (Methods of Incorporating the Lat est Learning
Innovations in Education) uses new technologies to update the traditional
lecture/lab -based course. Video or podcasts provide course materials. Embedded
questions provide feedback. Faculty freed from 3 hours of lecturing hold three
one-hour seminars with smaller groups.

B) Virtual Online Learning and Teaching investigates immersive 3D multiuser
environments as a teaching/learning platform. Effect on student learning, social
presence, student attitudes, peer interaction, and instructor attitudes are
investigated.

C) Computer-based Modeling for Engineering Project develops curricula to educate
students to model problems, solve them using modeling tools, and analyze the
solutions through decision support. A series of in-class labs using laptops
integrate the traditional lab and lecture.

Outline/ Presentation Notes

See PowerPoint presentation:
http://conference.unctlt.org/proposals/presentations/conf4/762_ LIT RE UNC TLT.mov

URLs

Information on LITRE: http://litre.ncsu.edu/index.html
Information on the three projects: http://litre.ncsu.edu/dfiles/Big3.html
Student Learning Tool Kit: http://litre.ncsu.edu/sltoolkit/ToolKitEntry.html
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Abstract

One of the educational trends that has revolutionized the way educators teach
and students learn is the development of Learning Management System (LMS) software.
A LMS gives students the flexibility for OanytimeO and OanywhereO learninfhe purpose
of this study was to develop and validate a new instrument that measures studentsO
confidence levels with a LMS and how it helps them become selregulated learners. This
instrument includes all the latest features in LMS software (e.g., the virtual synchronous
classroom, breakout rooms, blog posting). The correlation between LMS seltefficacy and
online performance in an instructional technology course was measured and differences
between totally online and hybrid learners were analyzed.

Introduction

Recent advancements in technology have changed the way educators teach and
students learn (Wells, Fieger, and de Lange, 2005). In the last decade, educational
trends have progressed rapidly in a movement toward Web-based instruction and
blended instruction. One example of this revolution is the development of Learning
Management System (LMS), Course Management System (CMS), and Virtual Learning
Environment (VLE) software that facilitates teaching and learning outside the physical
classroom. Many universities use a LMS or a CMS to deliver their courses. These
learning environments can be used to totally replace faceto-face teaching in a physical
classroom, partially replace face-to-face teaching, or supplement existing faceto-face
teaching (Arbaugh and Duray, 2002). The LMS facilitates learning through efficient
access to learning materials, providing immediate feedback to students through online
assessment (Breen, Cohen, and Chang, 2003) and improved communication between
students and instructors through discussion forums and e-mail (Beard and Harper,
2002).

Learning Management Systems

A LMS enables the management and delivery of learning content and resources
to students. It provides an opportunity to maintain interaction between the instructor
and students and to evaluate the students by providing immediate feedback on online
assessmentsMost LMS software is Web-based to facilitate "anytime, anywhere" access
to learning content and administration. Common LMS software used in higher education
fall under two broad categories: (1) commercial systems (e.g., Blackboard, WebCT,
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eCollege, Desire2Learn) and (2) opensource products (e.g., Moodle, Sakai, Segue,
Coursework).

Blackboard

Blackboard is one of the leading commercial LMS (or CMS) products used in North
America and Europe (Munoz and Van Duzer, 2005). Blackboard has powerful
capabilities in three key areas: instruction, communication, and assessment. It is the
most widely adopted learning management system among United States postsecondary
institutions. Blackboard provides for a password -protected community where students
access their courses in an online environment. It has the necessary administrative tools
to make teaching online easier (Lowe, 2003).

Researchers have compared LMS software bsed on their functionality, user -
friendliness, and cost. Some of the key features that are evaluated in a LMS are its
usability, availability, security, stability, interoperability, and scalability (Hall, 2003).

Blackboard was the learning management sysem used in this study.

Self-Efficacy

Self-efficacy is studentsO judgment of their own capabilities for a specific learning
outcome. Bandura (1997) in his selfefficacy theory, defined self-efficacy as beliefs in
one's abilities to carry out a desired couse of action. According to Bandura, there are
four sources of seltefficacy, and the seltbeliefs of students are formed from mastery
experience (performance on previous similar tasks); vicarious experience (modeling, or
the observation of others' performance on similar tasks); verbal persuasion (feedback
from significant others); and physiological and emotional reactions (e.g., anxiety) to
specific tasks. Although the informal term confidence is sometimes used as a synonym
for self-efficacy, it fails to capture the specificity and theoretical base of the construct of
self-efficacy (Bandura, 1997).

Furthermore, Bandura suggests the formation of self-efficacy beliefs is based
primarily on reflection and interpretation of past performance (also referredto a s
enactive mastery experiences). Previous experiences in which a particular performance
was enacted by an individual and was perceived by that individual as successful will tend
to raise self-efficacy beliefs related to this performance; those experiencesperceived as
unsuccessful will tend to lower self-efficacy beliefs. With the technological advancement
in this decade, it is important that students are successful in achieving learning and
performance outcomes, which results in an increase in their self-efficacy beliefs.

Self-efficacy for technology use may be an important factor for student
participation and performance. With courses being taught fully online and in hybrid
settings (face-to-face and online), it has become important for students to be confident
in their technology skills. According to Eachus and Cassidy (2002), self-efficacy is an
important factor in understanding the frequency and success with which individuals use
computers. Compeau, Higgins, and Huff (1999) tested the influence of computer self-
efficacy beliefs, outcome expectations, affect, and anxiety on computer use and found
that computer self-efficacy beliefs had a significant positive influence on computer use.

Purpose

LMS self-efficacy, defined as selfassessment regarding oneQskills using a LMS,
may be a critical factor in e-learner satisfaction (Lee and Hwang, 2007). The goal of this
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study was to explore the relationship between LMS selfefficacy and course performance
for fully online and hybrid learners in an instructional technology course.

Method
Participants

Study participants consisted of 69 students enrolled in one of two sections of an
instructional technology course. Thirty -three students were enrolled in an online course
where a LMS was used for course delivery, ad 39 students were enrolled in a hybrid
environment in which a LMS was used as a supplement to faceto-face instruction. The
study participants were predominantly female (64%) below the age of 24 (50%). Nine
(13%) students reported using a LMS in at leastone course, 38 (55%) students had used
a LMS in two to four courses, 9 (13%) students reported using a LMS in five or more
courses, and 12 (17%) students had never used a LMS.

LMSES Survey

The Learning Management System SelfEfficacy Survey (LMSES) weas divided into five
LMS-related categories and contained five demographic questions. Participants were
asked to rate the items on the survey on a fourpoint Likert scale ranging from (1) not
confident at to (4) very confident. Participants completed the survey during the first
week of the course.

Results
Item and category means for the LMSES are reported inTable 1. Student
confidence for accessing the course content was (M=2.69), tests and grades (M=2.73),
asynchronous communication (M=2.02), synchronous communication (M=1.84), and
advanced tools (M=1.91).

Table 1. Mean scores for LMSES

Part | - Accessing the Course Content Overall
| would feel confident to .... Online | Hybrid Mean
1. Log in to my course in the LMS 2.88 275 2.81
2. Read the text-based announcements posted by my instructor 2.94 272 2.83*
3. Listen to the voice-based announcements posted by my 2.79 2.08 2.42*
instructor

4. View my instructor’s information, such as name, office hours, 297 278 2.87*

and office location

5. View the course documents online 2.97 2.78 2.87*
6. Download the course documents to my computer 2.91 275 2.83
7. Access the links to the Web resources 2.94 2.83 2.88
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8. Access the course calendar and tasks assigned 2.88 2.83 2.85
9. Create a homepage with personal information 273 1.36 2.01*
10. View profiles of other participants in the course 2.76 2.22 2.48*
Mean 2.88 2.51 2.69*
Part Il — Tests and Grades

| would feel confident to ....

11. Take a test/quiz online 2.67 247 2.57
12. View the feedback for the online test/quiz 279 275 2.77
13. Complete a survey online 294 2.89 2.9
14. Submit assignments online using a drop box 2.64 244 2.54
15. View my grades in the grade book 2.88 2.86 2.87
Mean 2.78 2.68 2.73
Part lll - Asynchronous Communication

| would feel confident to ....

16. Send text-based e-mail to my instructor 3.00 2.80 2.90*
17. Send text-based e-mail to one or more students in my class 2.88 2.66 2.76*
18. Send voice e-mail to my instructor 1.64 0.89 1.25*
19. Send voice e-mail to one or more students 1.61 0.86 1.22*
20. Post text messages in the discussion group 297 2.63 2.79*
21. Reply to the text messages in the discussion group 2.88 2.56 2.71*
22. Create a new thread in the discussion group 2.82 214 2.46*
23. Download attachments from the messages in the discussion 2.88 2.53 2.70*
group

24. Attach files to my messages in the discussion group 2.85 2.50 2.67*
25. Post voice messages to the voice board 1.61 0.83 1.20*
26. Reply to the voice board messages 1.67 1.03 1.33*
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27. Import and export voice messages 1.55 0.83 117
28. Create an audio Podcast 1.09 0.67 0.87*
29. Exchange files with my group members 2.58 217 2.36*
Mean 2.29 1.79 2.02*
Part IV — Synchronous Communication
I would feel confident to ....
30. Join a text-based chat session 2.58 2.31 2.43*
31. Read messages from one or more members in a synchronous 2.55 217 2.35*
text-based chat system
32. Post or reply to a message in a synchronous text-based chat 2.55 214 2.33*
system (one-to-many interaction)
33. Interact privately with one member of the synchronous text- 2.55 214 2.33*
based chat system (one-to-one interaction)
34. View archived text-based chat sessions 2.27 2.00 213
35. Join a virtual class session, such as Horizon Wimba or 215 1.56 1.84*
Blackboard Virtual Classroom
36. Use the Whiteboard tools in a virtual class session 1.61 1.25 1.42
37. Join a breakout room in a virtual class session 1.64 1.08 1.35*
38. Display a Web browser from within a virtual class session 1.67 1.33 1.49
39. Ask questions to the moderator of the virtual class session 2.00 1.47 1.72*
40. Direct message with the other participants in the virtual class 1.88 1.42 1.64*
session
41. Post my responses by selecting different options (e.g., polling, 1.73 1.36 1.54
hand raising) in the virtual class session
42. Moderate a virtual class session (e.g., load presentations, 1.33 1.22 1.28
archive settings, grant user permissions)

2.04 1.65 1.84*
Mean
Part V — Advanced Tools
| would feel confident to ....
43. Post my reflection to a journal 218 214 2.16
44. Post my reflection to a blog 215 1.94 2.04
45. Comment on a blog posting 218 2.1 214
46. Collaborate on web pages to add, expand, and change the 2.00 1.42 1.70*

content (Wiki)
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47 .Read news publications using RSS feeds 1.85 1.34 1.59*

48.Get context-sensitive help 212 1.58 1.84*

Mean 2.08 1.76 1.971*

Note. * is used to represent 5. significance between online and hybrid learner LMSeftigacy.

Three different analyses were conducted to test for dfferences between the online
and hybrid learners. A multivariate analysis of variance (MANOVA) conducted on the
overall data indicated students enrolled in the online course reported significantly
greater self-efficacy than students enrolled in the hybrid course, F (1, 68) = 14.194, p
<.01. Follow-up univariate analyses for the five categories revealed significant
differences at the p<.01 level for four of the five categories, all indicating greater selt
efficacy for students in the online course. Tukey pog hoc analyses reveled significant
differences on 31 of the 48 items again, all favoring students in the online course. No
significant differences were found for items in the Tests and Grades category.

LMS Self-Efficacy and Course Performance

Regressia analysis was conducted to examine the effect of learner LMS self
efficacy on course performance. In this study, LMS selfefficacy of the hybrid learners
had a positive influence on their course performance F (5, 35) = 3.81, p<.05, whereas,
LMS self-efficacy of the online learners did not have a significant effect on their course
performance F (5, 32) =.642, p >.05.

Discussion

Perhaps the most interesting finding is the significant positive correlation of self -
efficacy course performance for the students in the hybrid course, despite reporting
significantly lower self -efficacy than the students in the online course in four of the five
categories measured. Neither group reported a relatively high level of seltefficacy. The
highest reported self-efficacy value for either group, OSend textbased email to my
instructor,O had a mean of 3.0 (Somewhat Confident) for online learners. This could
mean there is a baseline competence with LMS use required for success, but once that
level is perceived, greater selfefficacy with the system is not required.

Furthermore, it is perplexing that the significant positive correlation occurred for
the hybrid learners. It would seem that the use of the LMS as a supplement to faceto-
face instruction would require less confid ence with the system than in a course in which
all content is delivered though the LMS. Other factors that may have influenced this
finding could be discrepancies in the use of various tools between the courses or other
differences in the learners. Hybrid learners had the option to enroll in the fully online
version of the course, but selfselected into the hybrid version. This may be due in part to
their perceived lower self-efficacy with the delivery system. Clearly, more investigation is
required. Future studies are needed to examine other factors influencing course format
selection.

Finally, the only LMSES category that did not yield a significant difference was
Tests and Grades. This was also the highest rated category (M=2.73). We suggest this
finding is an indication of the predominant use of a LMS throughout each studentOs
experience. As suggested bBandura (1997), the formation of self-efficacy beliefs is
based primarily on reflection and interpretation of past performance. If this is the case, it
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is unfortunate that the vast array of learning support features of a contemporary LMS
are not utilized.
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Abstract

Minorities are significantly under -represented advanced degree holders in
bioscience and mathematics. A small, crossdepartmental alliance at our university has
developed a learning community among students and faculty to enable students and
instructors to access greater contemporary biomathematical learning and teaching. This
alliance significantly expanded our existing efforts to promote collaborative
biomathematics research, training, and shared discovery with students interested in
pursuing graduate studies. This alliance has served as a forum for students and faculty to
express their creativity and ultimately succeed in careers at the intersection of math and
biology. This paper describes how we bound together a critical mass of interdisciplinary
research collaborations and partnerships, which fostered increased numbers of
knowledgeable and motivated under-represented individuals who are pursuing
professions at the interface of math and biology. We believe our alliance will lead to the
future reshaping of our math and biology undergraduate training infrastructure to
harness more meaningful integration at the interface of these disciplines.

Background Concepts
Introduction
The current century has been predicted to be Othe century of biology,O where
researchers must use quantitative methods to visualize and interpret high-throughput
biological measurements. Mathematical and computational components are vital to
many areas of contemporary biological research, such as genomics and molecular
modeling. However, for the nation as a whole, overcoming minority under -
representation in the bioscience and mathematics career fields represents a major
challenge ! Paradoxically, this challenge exists tespite expanding career opportunities in
industry, academia, and government for those skilled at the intersection of biology and
mathematics.22 We have the same challenge at North Carolina Agricultural and
Technical State University (NCATSU), a historically minority -serving land-grant
institution located in Greensboro, N.C. In the late 19900s, motivated by the fervor
associated with the emergence of highthroughput genomics, a small number of
mathematics and biology faculty formed an alliance at NCATSU. Ealy cross-
departmental meetings served as brainstorming forums to connect undergraduates and
faculty with interactions between biology and mathematics. From these small meetings,
an alliance emerged of like-minded faculty. This new synergistic alliance, which
consisted of a network of biology and mathematics faculty members, became known as
the Biomathematics Learning Enhancement Network for Diversity (BLEND).
Formation of the BLEND alliance was due to effective coordination between all faculty. A
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key to our success is that faculty recognized the complementary expertise of our alliance
members. A key vehicle was needed to serve as a natural bridge between imaginative
learning, research, and technology. For BLEND, MATLAB (The Mathworks, Inc., Natick,
MA), short for Matrix Laboratory, satisfied this role as a simple and flexible

programming environment for a wide range of problems, such as optimization and linear
programming. With MATAB, students pull data from various national databases
covering the spectrum from genomic sequence analysis to protein structure prediction,
to health disparities and epidemiology, to systems biology, to global warming issues.
With these data, students use MATLAB to better understand biology and computing
problems on multiple scales (Figure 1). Our goal is to provide math and biology majors
with quality research and training experiences that provide core concepts that bridge
cutting -edge research activities and regular academic courses.

Biomathematical Resilience

Function

Structure

Sequence

Core Concepts

Figure 1. The basic strategy for using MATLAB to help students better
understand biology and computing at multiple scales.

Methods

The basic MATLAB software package can be extended by using adan toolboxes,
such as the computational biology toolbox. Investigative cases draw from realistic
situations in which scientific reasoning can be applied. Although a case defines a general
area of science under investigation, students generate specific questions to guide their
study. Using mainly the various algorithms in the MA TLAB computational biology
toolbox, students investigate scientific problems that they find meaningful. In the
process, they also learn to locate and manage information, develop reasonable answers
to the questions, use scientific inquiry strategies and methods, provide support for their
conclusions, and work on decision-making abilities. We have found that investigative
cases are useful for lifelong learning because they are operended and draw from a broad
range of situations in which scientific reasoning can be applied. We believe that active
engagement with biological and mathematical relationships must transit the research
laboratory into the biology and mathematics classrooms. To help engage all students in a
deeper learning experience inside the classbom, the BLEND faculty mentors have
adopted MATLAB, but in a problem -based, casebased learning approach to help clarify
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complex biological and mathematical concepts. The implementation of case-based
activities, combined with learning modules in our curric ulum, represent a mechanism by
which instructors can maintain student interest through the use of current topic
narratives.

The Biology department has already made in-roads to aid OvirtualO learning
spaces that are used for teaching and learning, such asngoing National Science
Foundation (NSF) Course Curriculum and Laboratory Improvement Project (NSF - DUE
0511479). The online modules have interactive feedback and assessment tracking
features in the database, which enable instructors to remediate problem areas and
identify individual students who need extra help. Moreover, we will soon employ the use
of two bio-math intensive, interactive Web-based tools, Excel Simulations and Tools for
Exploratory Mathematics (ESTEEM) (http://www.bioquest.org/esteem/) an d the NSF
CCLI sponsored Caselt! project (http://caseit.uwrf.edu/caseit.html), which allow
students to pose scientific questions based on actual data sets, design, and perform
experiments in silico to explore the data, and gain valuable experience with dda
analysis. By expanding the biomathematics case modules to the students with MATLAB,
we have been able to create a culture of biomathematical problemsolving and thinking
based on informed decision-making through collaborative communication. For our
students to maximize learning outcomes, it is very important that the MATLAB
applications and cases stay contextdriven and purposed to formulate a posture of
biomathematical resilience through integrated student focus on concepts and techniques
that bridge mathematical methods with biological systems.

Findings

The BLEND program has provided a crossdisciplinary forum for catalyzing
mathematical research relevant to the life sciences. BLEND has helped to facilitate rapid
diffusion of new mathematical and comp utational methods in the life sciences on our
campus. The BLEND faculty at NCATSU have been successful implementing MATLAB
with investigative cases drawn from realistic situations in which scientific reasoning can
be applied. Although a case defines a genel area of science under investigation,
students generate specific questions to guide their study. Students investigate scientific
problems that they find meaningful. In the process, they also learn to locate and manage
information, develop reasonable answers to the questions, use scientific inquiry
strategies and methods, provide support for their conclusions, and work on decision-
making abilities. Ultimately, we feel this work has added to our studentsO skill sets in
problem-solving in a laboratory setting.
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Abstract

The goal of this study was to identify multimedia competencies that an
instructional technology graduate student should be familiar with before entering the
real world. This study focused on three different aspects of multimedia design and
development: (1) multimedia knowledge competencies, (2) multimedia skill
competencies, and (3) multimedia tool competencies. The results ofthis survey help
instructors stay current with the instructional material taught in multimedia courses and
prepare students for their future work environment.

Introduction

The term multimedia defines applications and technologies that include text,
data, images, voice, and fultmotion video objects. Instructional designers develop a
variety of multimedia products, such as print -based materials, job aids, electronics
support systems, Web sites, games, and simulations. It is essential for instructional
technologists to develop high-quality multimedia products. OQualityO in a multimedia
product signifies (1) functionality, (2) look and feel, and (3) effective instructional
content. For students to stay current with the latest multimedia tools in the market and
develop quality products, it is important to identify multimedia that they have to be
competent in.

Multimedia Learning

According to the cognitive theory of multimedia learning, the learner engages in

three important cognitive processes (i.e., seleting, organizing, and integrating).

Selection is applied to visual information, organizing is applied to verbal information,

and, finally, the visual and the verbal information are integrated together (Mayer, 1997).
Mayer researched multimedia learning pri nciples, which proved that learning was
effective when these principles were used in the design and development of multimedia
products. Some of MayerOs multimedia principles are the temporal and spatial contiguity
principle, split -attention principle, indi vidual differences principle, and coherence
principle (Mayer, 2001).

Models have been developed for multimedia learning and for multimedia design
and development. HedeOs model (2002) included learner control, learner strategies,
visual input, verbal input, motivation, and cognitive engagement as some factors that
affect learning from multimedia. Multimedia learning can be used for instruction that
involves cognitive activity, and the instruction can be learner-centered rather than
teacher-centered; learner-centered is where learners have control over their learning and
can pace around the multimedia instructional material.
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Multimedia Design and Development

Alessi and Trollip (2001) list four elements that can make multimedia learning
environments more effective: (1) presentation of information, (2) guidance on how to
proceed, (3) practice for fluency and retention, and (4) assessment to determine the need
for remediation and next steps. Good practices and design guidelines have been
researched by a numberof authors. With a good grounding in theory and the practical
design guidelines, successful and good quality multimedia products have been produced.

However, it is important to periodically evaluate theory -based knowledge in
multimedia development, the skills required, and the tools that can make an
instructional technologist successful in todayOs job market.

Importance of Competencies

A key aspect of being an educator is ensuring that all curricula being taught in
degree programs is correctly aligned with the expectations of the particular fields those
students will enter in the future. When dealing with the instructional technology field, it
is essential for instructors to teach material that learners will transfer to their
professional careers. As with all certification programs, instructional technology
programs must ensure that all required skills and competencies are taught before
allowing learners to progress into their careers. The goal of instructional technology
programs is to ease the transition from being a student to being an instructional design
and technology specialist. In this field of study, it is essential to tackle the area of
multimedia competencies with force and to make sure all information is accurate and in -
depth for all learners. Since technology and software are constantly shifting, it may be
difficult to gauge the use and competency of certain multimedia principles.

Purpose of the Study

The goal of this study was to identify multimedia competencies that an
instructional tech nology graduate student should be familiar with before entering the
real world. The study was prepared to analyze what material is considered to be
important by the instructional technologist currently in the field. It focuses on diverse
aspects of the indructional technology and design field, as well as other components.
The results of the survey also assure students that the material being covered in their
coursework is going to be effectively used in their future work environment.

Method

This study focused on the importance of various multimedia competencies
(knowledge, skills, and tools). Twenty-eight instructional design and technology
professionals were surveyed on the importance and everyday use of multimedia
competencies in their present day workplace. The results discussed herein will provide
information pertaining to multimedia competencies and the commonality of their use.

Survey

The survey was comprised of 26 questions that measure the importance of an
individualOs competency in various apects of instructional technology and design. The
questions were arranged into three explicit categories: knowledge, skills, and tool
competencies. The survey was sent by -enail to University of North Carolina at
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WilmingtonOs (UNCWOs) instructional technadgy alumni, various instructional
technology and design professionals, and select employees at UNCW. The survey
questions required subjects to respond on a scale of one to four, where one represented
the least important competency and four represented the most important competency.

In the knowledge competency section, there were questions pertaining to the
importance of design. The first section focused on the importance of using and applying
design principles in the production of multimedia projects and m aterials. The second
section was centered on the importance of multimedia skills for the success of
multimedia development. The third and final section of questions focused the
importance of diverse multimedia tools. Respondents were asked to rate each
multimedia tool based on how important that tool has been throughout their design and
development of multimedia instructional material. The results of the Multimedia
Knowledge Competencies are reported inTable 1.

Participants

A total of 33 subjects responded to the survey; however, only 28 responded to the
entire survey. Five subjects (15%) had a bachelorOs degree, 13 subjects (39%) had a
masterOs degree, and 15 subjects (45%) had a doctoral degree. The employment spectrum
was very broad, including 3 K-12teachers, 23 college or university instructors, and 7
people that held corporate positions.

Results
Multimedia Knowledge Competencies

Table 1 . Multimedia Knowledge Competencies

Multimedia Knowledge Average
1=Unimportant, 2=Somewhat Important, 3=Important, 4=Very Response
Important
1 Multimedia design principles, including instructional objectives with | 3.55

practice and feedback activities

2 Multimedia learning based upon cognitive learning theory, such as 3.52
working memory and the transfer of words and pictures into long-

term memory

3 Intrinsic and extrinsic motivational strategies for attention, relevance, | 3.50

confidence, and satisfaction

4 The usability measurement principles of multimedia learning tools: 3.48

effectiveness, efficiency, and satisfaction

5 Multimedia design principles, such as spatial contiguity, coherence, 3.41

modality, and redundancy

6 Color in regard to organizing, selecting, and integrating difference 3.29
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aspects of multimedia design

7 Development in multimedia, including human-to-computer 3.24
interaction

8 Current research and theory in regard to multimedia 3.24

9 Accessibility and compliance with its laws in instructional delivery 3.14
Average 3.37

was rated the lowest (M=3.14). The results of the Multimedia Skill Competencies are

The overall mean for Multimedia Knowledge Competencies was 3.37.Five items
in the knowledge competencies were rated above 3.5 and were considered as very
important by the multimedia designers. Among these 5 items were the development of
instructional objectives, practice and feedback, cognitive learning theory, motivational
strategies, usability measurement principles, and MayerOs multimedia design principles.
Although the remaining knowledge competences were not above 3.5, they were all rated
as important, and the means were between 3.29 and 3.14. Accessibility and cmpliance

reported in Table 2.
Multimedia Skill Competencies
Table 2. Multimedia Skill Competencies
Multimedia Skills Average
1=Unimportant, 2=Somewhat Important, 3=Important, 4=Very Response
Important
1 Web Design 3.61
2 Graphic Design 3.30
3 Job Aids 3.07
4 Simulations 3.00
5 Print Design 2.96
6 Electronic Performance System Design 2.96
7 Animation 2.82
8 Designing for Mobile Devices 2.48
9 Game Design 2.41
10 | Podcasting 2.27
Average 2.96
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Web design was rated as the most important multimedia skill (M=3.61). Graphic
Design, Creating Job Aids, and Simulations were above 3.0, and Print design and
Electronic Performance System Design were slightly lower (M=2.96). Designing for
Mobile Devices (M=2.48) and Game Design (M=2.41) were toward the lower end of the
table, and Podcasting was rated the lowest (M=2.27).

An equivalent graphical representation of the tabulated data is shown in Figure 1.

Multimedia Skills

Podcasting
Game Design
Designing for Mobile Devices
Animation
Electronic Performance System...

Simulation
Job Aids
Graphic Design
Web Design

Print Design m Average Response

Figure 1. Multimedia Skill Competencies

Multimedia Tool Competencies

The results of the Multimedia Tool Competencies are reported in Table 3.
Among the 18 items in this category, Web Design tools were reported to be the most

important tools for multimedia developme nt, along with Graphic Editing tools (M=3.56).
Word Processing tools were rated 3.52. Learning Management Systems, Asynchronous

Communication tools, Demonstration tools, Presentation tools, Animation tools, and
Synchronous Communication tools were rated 3.00. There were 9 tools that were rated
below 3.00, which were still considered important. Virtual Environment tools were rated
the lowest (M=2.23). There was nothing rated below 2.00, which might have been
considered unimportant.
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Table 3. Multimedia Tool Competencies

Multimedia Tools Average
I1=Unimportant, 2=Somewhat Important, 3=Important, 4=Very Response
Important
1 Web Design (i.e., Dreamweaver, FrontPage) 3.56
2 Graphic Editing (i.e., Photoshop, Fireworks) 3.56
3 Word Processing (i.e., Word, WordPerfect, Microsoft Word) 3.52
4 Learning Management Systems (i.e., WebCT, Blackboard, Moodle) 3.44
5 Asynchronous Communication (i.e., Discussion Boards) 3.41
6 Demonstration (i.e., Captivate, Wink) 3.37
7 Presentation (i.e., PowerPoint) 3.33
8 Animation (i.e., Flash) 3.19
9 Synchronous Communication (i.e., Breeze/Connect, LiveMeeting, 3.19
Skype)
10 Video Editing (i.e., FinalCut, iMovie, Adobe Premiere) 2.96
11 Survey (i.e., SurveyMonkey, SurveyGold) 2.96
12 Collaboration (i.e., Wikis, Google Docs) 2.93
13 Audio Editing (i.e., GarageBand, Audacity) 2.89
14 Desktop Publishing (i.e., Publisher) 2.78
15 Authoring (Authorware) 2.78
16 Spreadsheet (i.e., Excel) 2.67
17 Database (i.e., Access) 2.56
18 Virtual Environments (i.e., SecondLife) 2.23

An equivalent graphical representation of the tabulated data is shown in Figure 2.
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Multimedia Tools

W Average Response

Figure 2. Multimedia Tool Competencies
Discussion

Among the three sets of data, we did not have any means below 2.00 to be
considered as unimportant. The lowest rated items were considered to be somewhat
important, the items in between were considered to be important, and the highest rated
items were considered to be very important.

Web Design skills and tools were rated the highest in two categories, stressing the
imp ortance of Web Design as a multimedia skill needed for instructional technologists. It
was interesting to note that Accessibility and Compliance were rated the lowest in the
Multimedia Knowledge Competencies category, which still translates to somewhat
imp ortant.

Graphic Design was considered an important skill for instructional technologists,
rating even higher than the skill of creating Instructional Job Aids, Simulations, and
Print Material. It was surprising that Podcasting was rated the lowest, and th e audience
thought that it was not very important for instructional designers to create podcasts.
Again, this should not be mistaken that it was rated as unimportant; even though it was
rated the lowest on the table, it was still in the range of being conddered important.

In the Multimedia Tool Competencies category, Virtual Environments (e.g.,
Second Life) were considered only somewhat important.

The data from this survey could be used to design the instructional technology
design and development courses. Colleges and universities need a basis for developing
course material and meeting the requirements of students throughout the semester. By
viewing this survey and analyzing data, you can see that there is a variety of skills learned
throughout a degree program that are implemented in the business world.
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