


MULTIMEDIA IN EDUCATION - Adaptive Learning and Testing
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/socialsci/7111.html

June 10, 2010 16:20 World Scientific Book - 9in x 6in ch1

8 Multimedia in Education

the pie chart so that the sizes of the colored portions correspond to the
given ratios.

Fig. 1.3 (Top) A Math item requiring a student to distribute numbers into four baskets

so that the sum in each basket is the same. (Bottom): A Math item requiring a student
to divide the pie chart into correct portions.

1.7 Language Items

Acoustic and visual effects can be combined to help students relate seman-
tics to spellings and pronunciations. For example, consider different ways
of presenting an item to learn and test vocabulary and spelling: Fig. 1.4
shows one example. Note that a student can use the alpha-numeric virtual
keyboard displayed on the screen, or use the computer keyboard. Three
components are associated with this item: pronunciation (which can be
obtained by pressing a button), spelling, and object recognition.
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Fig. 1.4 An item requiring a student to spell a word and drag the corresponding image

into the answer box.

1.8 Educational Games

Online games have become commonplace not only among teens but also
among adults. Our goal is to present education items in a way similar to
what is attracting them to games, so that students can still enjoy their
satisfaction through playing games, while benefiting from learning.

Education items can be used standalone or in a batch like activities
grouped together in a game. A final score is awarded at the end of the
game or when there is a time-out. The game also keeps the top scores
to challenge participants. The balloon shooting game (Fig. 1.5, top left)
tests students’ Math skills such as perfect squares, multiples, and prime
numbers. A student has to shoot the balloon, provided with sound effect,
marked with the target number. The difficulty of the game is controlled
by the speed of the balloons, the range of numbers displayed, and also the
amount of distraction introduced into the background.

The budgeting game (Fig. 1.5, top right) is a different way of testing
Math skills. Here a student is given a budget to buy certain commodities.
The student can click any item, which is individually priced, in the scrollable
panel on the right and place it in the middle panel (shopping cart). The
money spent on the selected commodities is displayed at the top of the
screen. Crossword puzzles are used to test the vocabulary of a language
as well as the semantics associated with a word. An example of such an
item is shown in Fig. 1.5, bottom. A student first relates a word with
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1.12 Multimedia Item Authoring Graphical Interface

In order to assist educators, who either cannot afford too much time in
addition to their regular teaching or do not possess the required technical
skills to create new multimedia question items, we implemented multimedia
item authoring templates. These templates are plug-ins integrated into the
basic CROME framework. A screen shot of the authoring interface is shown
in Fig. 1.9. The authoring module can be run online for individual item
upload, or offline for subsequent upload in a batch.

Fig. 1.9 An example of the CROME authoring interface.

There are two main design challenges: First, the uniqueness of each
innovative item type, and second, the need to provide different processing
pipelines for online and offline item creation. Uniqueness of each item type
means that each template has its own set of properties, and has its unique
way of processing them. These challenges are overcome by separating the
interface implementation into easy to manage logical components (Fig. 1.9).
Although the authoring module is designed for educators, students can also
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use the tool to create questions, and through this process they will improve
their understanding of the subject.

A demo of the CROME framework can be seen at [CROME (2007)].

1.13 Learning Management Systems

During the 20th century, distance learning has become a viable option for
learning for many people who cannot attend regularly scheduled classes be-
cause of work, geographical distance, disabilities, etc. This model is based
on the correspondence of materials and some support from faculty by mail
or phone. Internet facilitates the transmission of contents, the support of
the teachers, and many other things that were very difficult to do before. It
has made it possible to learn through collaboration with other students, to
send work in different formats or to demonstrate skills to a teacher immedi-
ately. This was the reason for the development of a Learning Management
System (LMS). An LMS is a software system designed to support teach-
ing and learning in an educational environment. In essence, an LMS is
a software for planning, delivering, and managing learning events within
an organization, including online and virtual classrooms and instructor-led
courses. LMSs are web-based (i.e., they work over the Internet) and pro-
vide a collection of tools for communication, access to learning content,
educational assessment, online collaboration, course distribution, content
upload and download, administration of students groups, collection and or-
ganization of students’ grades, questionnaires, tracking tools, etc. These
functionalities of LMSs have been so interesting for learning, that they are
not only used for distance learning but to support “out of class” in on cam-
pus education. With the popularization of laptops and netbooks, more and
more, increasingly LMSs are being used in the classrooms. Learning Man-
agement Systems are based on a variety of development platforms, like Java
EE based architectures, Microsoft .NET, PHP, Perl and other platforms.
Some systems are commercially developed and have software license fees
or restricted access to their source code. More details on this topic can be
found in Chapter 2.

1.14 Statistical Analysis for E-Learning

E-learning has probably been one of the most disruptive innovation in learn-
ing in the last 1000 years. Multimedia and interactivity is a better way to
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understand many difficult concepts that teachers introduce before a big ef-
fort is made to ensure students learn details of these concepts. However,
technology developers tend to focus on the way contents are delivered to the
students. Other factors, like Communication, organization and assessment
tools, that make the work or students and teachers easier, are often not
taken into consideration. If an LMS is used, the scores mentioned above
could be whatever entry the LMS is able to keep track of. The most com-
mon form would be scores of activities, but other records can be considered
like answers in a question-based test, visits and entries made to forums
and Wikis, visited resources and external links, and so on. Unfortunately,
there is still a lack of strong statistical analyzers which can easily work
over different LMS. In Chapter 7 we give a theoretical view of what kind of
statistics are useful in e-learning in order to build the ultimate statistical
analysis framework.

1.15 Multimedia Edutainment: Designing Professional
Profiles

Game creation, as a goal or as a utility, involves a complete pipeline com-
posed of several boxes. These boxes are related to various disciplines.
Therefore, building and finishing a game might be a good example of the
real complexity regarding product life cycles and management. Hence, us-
ing games to teach something else is a challenging task. It seems that we
can assume that a game, or a videogame, can be understood as a complex
multimedia production plus a wonderful learning experience or vehicle to
reach all kinds of related knowledge. It is especially encouraging to see
that academia is truly and definitely concerned with using games as an
entertaining and learning tool. On the other hand, one can find differences
regarding how to ensure that industry receives the appropriate profiles.
Some schools decided to bet on entertainment, while others took a slightly
different approach, betting on a wide open scope where multimedia would
be approached from several fronts as a mother of several sub disciplines.
Entertainment might be between these and we might accomplish it through
edutainment. Who will be responsible for designing the “Serious Games”
that might serve as Edutainment tools? Possibly multidisciplinary teams
or, let us say, multimedia engineers that where taught how to connect dis-
ciplines with “interactive glue.” Those are some of the issues discussed in
Chapter 3. Following this chapter we discuss Bayesian modeling for educa-
tional games in Chapter 4.
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Fig. 1.10 Example item on a cell phone: (Top) A student needs to fill in the missing

numbers so that the sum in each row and column is the same. (Bottom) Another item
type “word scramble” showing the process of selection of alphabets to form the correct

word.

1.16 Multimedia Education on Mobile Devices

The example items presented in this article represent only a small por-
tion of the pervasive multimedia ideas. Specific outcomes that cannot be
tested purely using paper-and-pencil, such as inter-personal skills and re-
mote collaboration, can now be tested in an online computer-based multi-
media context. In the future collaborative learning environments over cell
phones (Fig. 1.10) will allow students from anywhere around the globe to
collaborate with anyone at anytime. Although cell phones have been ex-
tensively used for information exchange, making multimedia educational
items available on cells in a collaborative learning and adaptive testing,
given limited mobile resources including processing speed and bandwidth,
is still a research challenge.
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