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Abstract 

Multimedia Technology 

Cheung Wing Sum 
National Institute of Education 

Nanyang Technological University 

In recent years, multimedia technology has become available for teachers due to the fast pace of 
computer hardware and software development. Some teachers are exploring its uses in schools. 
In this regard multimedia can be used as an instructional tool or learning tool. To use multimedia 
effectively in schools, teachers need to have a good understanding about what it is, what its 
potentials are, and how it is selected for schools. 

This paper will define the term "multimedia" and describe the potentials of multimedia 
technology in schools. In addition, we will discuss two key issues in evaluating multimedia 
software: learner control, and navigation. With a basic understanding of the two issues and their 
impact upon learning, educators may have a better view in selecting multimedia software for their 
schools. 

Introduction 

Multimedia technology has two major components -- hardware and software. The cost of 
hardware has been dropping while its capabilities and features have been increasing. Authoring 
languages are also readily available to ordinary users. One of the landmarks of the authoring 
languages is the release of HyperCard/HyperTalk package in 1987 (Hofmeister, 1990). In recent 
years, more authoring languages and systems are available such as, PowerPoint, Toolbook, 
Authorware Professional, and Director. Many authoring languages and sophisticated graphic 
packages are also available for users to develop multimedia packages. 

The fast pace of computer hardware and software developments allows educators to use 
multimedia technology in schools. However, the technology is new to some teachers. Hence, 
this paper aims to provide introductory information about multimedia to preservice and inservice 
teachers. It has five sections: (a) multimedia will be defined, (b) misconceptions about 
multimedia will be clarified, (c) the potentials of multimedia technology in schools will be 
described (d) two major multimedia design will be discussed. 

Defining Multimedia 

Many schools are using software applications in classroom actiVIties. Since most software 
applications are multimedia or hypermedia packages, we should have a better understanding of 
the meaning of "multimedia" and "hypermedia". 

According to Roblyer, Edwards & Havriluk, (1997, p.l96) "Multimedia had become such a 
common term in commercial usage that its definition has become particularly vague". Many 
educators tend to agree that a multimedia software package should include more than one of the 
following media: text, audio, graphic image (still picture), animation, and video clip. However, 
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hypermedia packages are multimedia packages in which the information is presented in a non
linear manner. Though hypermedia applications are a subset of multimedia applications, most 
multimedia applications are hypermedia applications. 

Misconceptions about Multimedia Applications 

There are three major misconceptions about multimedia applications. First, some people believe 
software packages stored on a CD-ROM are multimedia packages. Though many multimedia 
packages are stored in CO-ROMs because of their large capacity, however if these packages do 
not contain multimedia characteristics, they are not multimedia packages. Please refer to the 
"Defining Multimedia" section. 

Second, most software buyers assume that if it is a multimedia software package, it has all the 
five media in the package. However, it is not true. It may only have three media types such as 
text, graphic, and audio. 

Third, in recent years, commercial companies have been producing many multimedia software 
packages and have also tried to build an image that multimedia software packages provide a 
better learning environment than other learning environments. This is not true because poorly 
designed multimedia software will increase the cognitive load for a learner during his/her 
learning process. As a result, it is difficult for learners to work with those poorly designed 
software. The discussion about multimedia design is included in a later part of this paper. 

Potentials of multimedia technology in Schools 

Multimedia technology in schools can be used as tutoring applications and authoring tools. Each 
type of tool has its own functions in schools. The following paragraphs will describe the use of 
tutoring applications and authoring tools in schools. 

Tutoring Applications 
According to Picciano ( 1994), there are various terms to describe tutoring applications, for 
example, Computer-Assisted Instruction (CAl), Computer-Assisted Learning (CAL), Computer
Based Teaching (CBL). The major purposes of tutoring applications are to deliver instruction or 
to provide a learning environment for the learners to learn. Cheung suggested ( 1995) four major 
types of multimedia tutoring application: tutorials, drill and practice, simulations, and educational 
tool. Each type has a different role in helping the learners to learn. 

Tutorials are used to teach something new to the learners. Drill and practice 
packages are used in providing exercises for the learner. Simulation packages 
provide the opportunities for learners to learn from the simulation or to practice 
what they learned in a simulated environment. Educational tool packages are the 
better ways and means to help learners in finding their information. (Cheung, 
1995, p.l89) 

Sometimes tutoring applications have interesting approaches to attract learners to be involved in 
using the applications. Learners enjoy the learning process. As a result, these applications are also 
called "Instructional Game" applications. 
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Multimedia Authoring Tools 
In recent years, educators and instructional designers have more authoring tools to generate 
multimedia applications. Some common authoring tools include Visual Basic ProfessionaL 
lconAuthor, Authorware Professional, Toolbook, HyperCard/HyperTalk, and Director 4. and 
SuperCard. All these authoring tools are available in the commercial market. Although they 
provide the opportunity for teachers to produce teacher-made multimedia projects. it does not 
guarantee that these projects have educationally sound activities (Sponder and Hilgenfeld. 1994 ). 

Generation of Instructional Material By Teachers~ According to Morariu ( 1988, p.l9). "the 
reality of designing hypermedia instruction for the new interactive technologies is that it requires 
teamwork from a variety of professionals, ranging from subject matter experts to video experts. 
systems analysts, graphic artists. and instructional designers." It is true that a commercial 
hypermedia package needs a team from various disciplines. However, this does not imply that 
teachers cannot make use of the authoring tools to generate simple and useful multimedia 
programs for their students. 

According to Rude-Parkins ( 1992), HyperCard is an easy-to-use authoring language for teachers 
to learn. From her study (Rude-Parkins, 1992, p.184), "Given a minimum amount of training (12 
hours) and varying amounts of development time (40-100 hours), novice HyperCard users were 
able to develop stacks that are suitable for use in the content areas they teach or for training other 
teachers on use of the technology." Sponder and Hilgenfeld ( 1994) also provided a 20 hours 
program to teach teachers to learn authoring languages such as HyperCard (Macintosh) or 
Too!Book (IBM), and to develop a computer-assisted instructional package. 

If teachers want to develop multimedia instructional material for their students, they need to 
understand how to use the authoring tools to generate multimedia applications, and to design 
multimedia applications by taking the "advantage of the unique capabilities of computer 
technology" (Sponder and Hilgenfeld, 1994, p.9). 

Generation of Projects By Students. Authoring tools are not just for teachers, but they are also 
for students. According to recent studies (Brown, 1993, Scheidler, 1993; Kennedy, 1995; 
Dipinto and Turner 1995), students were learning HyperCard from their teachers in schools. 
After they had learned it, students were asked to generate hypermedia projects. This may be one 
of the ways teachers find out how much the students learned relating to the content and the 
design of the packages. Dipinto and Turner ( 1995, p.8) believe they can "observe students using 
higher order cognitive skills: decomposing a topic into subtopics, gathering and organizing 
diverse information, translating the information for a particular audience, evaluating their 
designs, and making revisions based on the evaluation". Dipinto and Turner (1995) also 
suggested that when teachers taught students an authoring tool to generate hypermedia packages, 
they put their students at the center of constructing knowledge. 

Evaluating Multimedia Applications 

Many studies provide suggestions in designing and evaluating multimedia packages (Alesandrini, 
1984; Kearsley 1988; Oren, 1990; Aamtzen, 1993; Jacques, Nonnecke, & Preece 1993; Park & 
Hannafin, 1993, Park, 1994; Szabo and Poohkay, 1995). Some of them are lengthy and have 
many different jargons. Teachers who are new to multimedia technology may not be ready to 
read them. It is important to provide some simple, and easy-to-understand guidelines so that 
teachers can understand, remember, and apply them. 
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According to Dipinto and Turner ( 1995), there are two major areas for multimedia software 
evaluation: content, and design. Since most teachers are used to evaluate the content of text 
books and other learning materials, it is reasonable to assume that they can evaluate the content 
by themselves. There are many multimedia issues, such as learner control, navigation, use of 
media, screen design, and others. We will discuss the first two key issues: Ieamer control, and 
navigation. 

Learner Control 
Usually a multimedia package provides Ieamer control features to the learner. Though the 
features can allow the learners to control many areas in the application, usually they refer to the 
control over the sequence and pace of the software. Stanton and Baber ( 1992) believe learner 
control features are important for the learners. They have different abilities, experiences, and 
tnsights. If the application provides learner control features to the learners, they "can go into as 
much depth as they feel necessary to enable them to perform the task confidently" (Stanton and 
Baber. 1992, p. 151 ). Becher and Dwyer ( 1994) pointed out that learners should be allowed to 
decide which way is the best way for them to learn according to their level of interest, prior 
knowledge, learning styles, and others. 

On the other hand, others argue that learner control may not be always the best idea for the 
learners. Carrier ( 1984) pointed out that when learners faced with complex tasks or when they 
lack sufficient prior knowledge, they made poor choices. Ross and Rakow ( 1981) suggested that 
learners should be given guidance when they are given the control. 

Teachers should ask themselves the following questions to evaluate Ieamer control feature in a 
multimedia package. 

• What types of learner control are provided? 
• Is it easy for the learner to use the learner control feature? 
• Is it complicated to use the learner control feature? 
• Is it appropriate to give all the available Ieamer control features to the learner? 

Navigation 
Navigation is defined as "the user interface design that defines how the learner can move through 
the system" (Morariu, 1988, p.9). Navigation is an important design issue in a multimedia 
package. If the design of the navigation is not good, it may generate the following problems: 
users get lost when they are navigating the multimedia package, users may find it difficulty to 
have an overview of the package and specific information in the package, and users go through 
the package in an unstructured way (Hammond and Allinson, 1989). A good design should not 
allow those problems to happen. 

These problems can be turned around as guidelines to evaluate the navigation issue. Here is the 
suggested guideline. 

• Users know where they are in the package. 
• Users can easily get the idea about the structure of the package. 
• Users can easily locate specific information in the package. 



186 

When some or all the students do not know how to navigate a piece of multimedia software, the 
teacher may consider the following approach to help students to learn. 

• Teachers tell them. 
• Teachers demonstrate to them. 
• Teachers ask the students who know how to use the package to teach those who do not 

know how to use it. 
• Teachers ask the students to explore how to use the package and give them the time to 

share what they have learned from their experience. 

Conclusion 

Teachers should learn the multimedia technology. It has a great impact upon teachers as well as 
students. The technology will be a powerful tool for teaching and learning if teachers know how 
to use it. and guide their students in using it. Multimedia technology may generate good learning 
results when they are used in an appropriate way. It is important for the teachers to decide what 
are the good features in the applications for the students, and what types of preparations that 
learners need to have before they use the applications. 
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