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Educational technology tools provide en-

hancement and innovation for the delivery of 
course material. This is especially important in 
designing resources for the teaching. Teaching 
for the digital age must incorporate an under-
standing of educational technology to augment 
instruction in the classroom. Teaching and learn-
ing can be facilitated by multimedia resources 
and provide motivation and interest to study. Mul-
timedia in education has the potential to go 
beyond the boundaries of interaction and ex-
plorative learning. The fusion of all types of me-
dia in a digital world captures the ethos of the 
new technological age. A critical element is for 
teachers to be familiar with multimedia technolo-
gies in order for them to know how to use innova-
tive technologies within their curriculum areas. 
Multimedia brings a new dimension to reading 
and writing, and the need for students to develop 
basic skills in information retrieval in multimedia 
environments. Education at all levels primary, 
secondary, and higher education has been chal-
lenged to develop digital resources for the en-
hancement of teaching and learning. 

The elements used in multimedia have all ex-
isted before. Multimedia simply combines these 
elements into a powerful new tool, especially in 
the hands of teachers and students. Interactive 
multimedia weaves five basic types of media into 
the learning environment: text, video, sound, 
graphics and animation. Since the mode of learn-
ing is interactive and not linear, a student or 
teacher can choose what to investigate next. For 
example, one does not start on the first page of a 
linear document and read to the end. Interactive 
multimedia learning mode is more like construct-
ing a network, with one idea linked to another, 
allowing choices in the learner‘s path [1]. 

The multimedia technologies that have had 
the greatest impact in education are those that 
augment the existing curriculum, allowing both 
immediate enhancement and encouraging further 
curriculum development. For example, the World 

Wide Web serves as a storehouse of information 
that individual learners can search for subject 
matter content that specifically fits their learning 
agendas [3]. Multimedia applications for comput-
ers have been developed for multiple computing 
platforms such as IBM and Apple Macintosh 
computers. 

It is very tempting to use the latest computer 
wizardry to represent information and develop 
computer enhanced learning materials. However, 
the instructional design of these systems should 
be based on a careful examination and analysis 
of the many factors, both human and technical, 
relating to visual learning. This allows students to 
test all their skills gained in every subject area. 
Students must be able to select appropriate mul-
timedia tools and apply them to the learning task 
within the learning environment in order for effec-
tive learning to take place [4]. 

A multimedia learning environment involves a 
number of components or elements in order to 
enable learning to take place. Hardware and 
software are only part of the requirement. As 
mentioned earlier, multimedia learning integrates 
five types of media to provide flexibility in ex-
pressing the creativity of a student and in ex-
changing ideas. 

Out of all of the elements, text has the most 
impact on the quality of the multimedia interac-
tion. Generally, text provides the important infor-
mation. Text acts as the keystone tying all of the 
other media elements together. It is well written 
text that makes a multimedia communication 
wonderful. 

Sound is used to provide emphasis or high-
light a transition from one page to another. Sound 
synchronized to screen display, enables teachers 
to present lots of information at once. In this case 
teachers can use Microsoft PowerPoint environ-
ment. This approach is used in a variety of ways, 
all based on visual display of a complex image 
paired with a spoken explanation (for example, 
art – pictures are ‗glossed‘ by the voiceover; or 



 

ВІСНИК НТУУ ―КПІ‖. Філософія. Психологія. Педагогіка. Випуск 1‘2011 
146 

math – a proof fills the screen while the spoken 
explanation plays in the background). Sound 
used creatively, becomes a stimulus to the im-
agination; used inappropriately it becomes a hin-
drance or an annoyance [2]. For instance, a 
script, some still images and a sound track, allow 
students to utilize their own power of imagination 
without being biased and influenced by the inap-
propriate use of video footage. A great advantage 
is that the sound file can be stopped and started 
easily. 

The representation of information by using 
the visualization capabilities of video can be im-
mediate and powerful. While this is not in doubt, 
it is the ability to choose how we view and inte-
ract with the content of digital video that provides 
new and exciting possibilities for the use of digital 
video in education. There are many instances 
where students, studying particular processes, 
may find themselves faced with a scenario that 

seems highly complex when conveyed in purely 
text form, or by the use of diagrams and images. 
In such situations the representational qualities of 
video help in placing a theoretical concept into 
the context. Video can stimulate interest if it is 
relevant to the rest of the information on the 
page, and is not ‗overdone‘ [5]. Video can be 
used to give examples of phenomena or issues 
referred to in the text. For example, while stu-
dents are reading notes about a particular issue, 
a video showing a short clip of the teacher em-
phasizing the key points can be inserted at a key 
moment; alternatively, the video clips can be 
used to tell readers what to do next. On the other 
hand, it is unlikely that video can completely re-
place the face-to-face lecture: rather, video 
needs to be used to supplement textual informa-
tion. Figure 1 is an illustration of the cognitive 
structure of learning from multimedia. 

 
Figure 1. The structure and process of learning from multimedia according  

to the attentional control definition of multimedia learning 
 
One of the most compelling justifications for 

video may be its dramatic ability to elicit an emo-
tional response from an individual. Such a reac-
tion can provide a strong motivational incentive to 
choose and persist in a task [12]. The use of vid-
eo is appropriate to convey information about 
environments that can be either dangerous or too 

costly to consider, or recreate, in real life. For 
example: video images used to demonstrate par-
ticular chemical reactions without exposing stu-
dents to highly volatile chemicals, or medical 
education, where real-life situations can be better 
understood via video. 



 

ВІСНИК НТУУ ―КПІ‖. Філософія. Психологія. Педагогіка. Випуск 1‘2011 
147 

Animation is used to show changes in state 
over time, or to present information slowly to stu-
dents so they have time to assimilate it in smaller 
chunks. Animations, when combined with user 
input, enable students to view different versions 
of change over time depending on different va-
riables. Animations are primarily used to demon-
strate an idea or illustrate a concept [8]. Video is 
usually taken from life, whereas animations are 
based on drawings. There are two types of ani-
mation: cel based and object based. Cel based 
animation consists of multiple drawings, each 
one a little different from the others. When shown 
in rapid sequence, for example, the operation of 
an engine‘s crankshaft, the drawings appear to 
move. Object based animation (also called slide 
or path animation) simply moves an object across 
a screen [6]. The object itself does not change. 
Students can use object animation to illustrate a 
point – imagine a battle map of Kyiv where troop 
movement is represented by sliding arrows. 

Graphics provide the most creative possibili-
ties for a learning session. They can be photo-
graphs, drawings, graphs from a spreadsheet 
and pictures from the Internet. With a scanner, 
hand-drawn work can be included. 

Employing multimedia tools into the learning 
environment is a rewarding, but complex and 
challenging task. All of the multimedia formats 
available: text, sound, video, animation and 
graphics, already exist in one form or another in 
most libraries. Students can explore an almost 
infinite variety of information. All these explora-
tions can certainly lead to new discoveries, but 
unless consumption is followed by production, 
the story ends. Without a chance to use their new 
discoveries and demonstrate what they have 
learned, the knowledge gained soon becomes 
the knowledge forgotten [7]. 

Giving students an opportunity to produce 
multimedia documents of their own provides sev-
eral educational advantages. Students work with 
the same information from four perspectives:  

1) as a researcher, they must locate and se-
lect the information needed to understand the 
chosen topic;  

2) as authors, they must consider their in-
tended audience and decide what amount of in-
formation is required to give their readers an un-
derstanding of the topic;  

3) as designers, they must select the appro-
priate media to share the concepts selected; 

4) as writers, they must find a way to fit the 
information to the container including the manner 
of linking the information for others to retrieve. 

When defining the appropriate medium to 
use it is vital to ‗know‘ the audience and the tech-
nical specification of users‘ machines. There may 
be technical reasons for choosing which multi-
media element will best communicate certain 
concepts. Whatever medium is chosen, to apply 
a principle mentioned above to all digital media 
elements, visuals must be congruent, relevant, 

and consistent with other information presented 
in order to be effective. Whatever the latest tech-
nological advance, instructional design principles 
apply. For example, care needs to be taken when 
using visuals for aesthetic reasons. The misuse 
of a single visual element can cause misrepre-
sentation of information and become a barrier to 
content and impede learning, even if the program 
overall may, in all other aspects, follow the prin-
ciples of instructional design. It is important to 
bear in mind the nature of the audience, especial-
ly their age group and culture mix. 

Multimedia applications like any other appli-
cation, appliance or tool, benefit from being easy 
to use, with minimal training or self-learning. The 
need for a well designed human – computer in-
terface, which may be screen or audio based is 
well accepted. The standards for computer-based 
publications are defined by multimedia designers. 
With the development of high definition television 
and beyond, it is likely that there will be a conti-
nual increase in the demands placed on comput-
er based multimedia systems [10]. 

On demand access times to computer infor-
mation need to be below one second to be usa-
ble in real time. Alternatively the delivery of in-
formation at a later time is acceptable if it can be 
scheduled, as in a TV broadcast schedule. Sche-
duling can have advantages for users over on 
demand delivery. In open learning situations 
learners can control their program by requesting 
a multimedia unit at a convenient time. Computer 
users will wish to record a film, session, or learn-
ing experience for future reference. 

Computer based multimedia needs the same 
degree of interactivity that a university exercise 
book. But the technology needed to support 
classroom teaching has increased in complexity. 
Until only a few years ago all that a lecture room 
needed were some seats for the students, and a 
blackboard and a lectern or table for the teacher. 
Now there is the computer, networks and related 
display equipment. From having a next to zero 
maintenance cost, the teaching room is becom-
ing not only costly to equip, but costly to run and 
maintain, including the escalating costs of securi-
ty. The ways in which students and teachers in 
multimedia sessions access multimedia or con-
nect with others have important consequences 
for the storage and transmission systems. For 
instance multimedia learning material can be ac-
cessed directly from a server during a class or 
downloaded to student personal computer prior 
to a session. The demands on a connecting net-
work are very different in each access mode. 
Students learn to make use of multimedia as an 
aid to retrieving information from multiple sources 
such as digital libraries and multimedia servers 
that could support computer-assisted learning 
environments. Students learn to develop multi-
media materials, especially as a component of 
project-based learning. Multimedia offers the lec-
turer many benefits including: satisfying educa-
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tional objectives, increasing students understand-
ing, demonstrating events, showing places, con-
ducting experiments which would otherwise be 
impossible [11]. 

Many educational establishments in Ukraine 
reform teaching models and focus on a signifi-
cant restructuring of the classroom. They pro-
pose a shift from a teacher-centered didactic 
model to a learner-centered constructivist model. 
While details of these constructivist models vary, 
they typically include an emphasis on cooperative 
learning and on the use of project-based learn-
ing.  

Of course all of these teaching innovations 
require a new methodology to support the tech-
nology. It requires a change of direction in terms 
of academic planning and lessons need to be 
carefully structured to maximize the benefits that 
interactive systems bring to teaching. The instal-
lation of any new technology inevitably brings 
with it the need for staff development courses. 
The availability of standards for multimedia net-
working, particularly for inter-working between 
applications, the development of networked ap-
plications, and interworking between networks 
are essential to reduce the complexity and level 
of skill required in using multimedia. 

The Internet was created to support remote 
collaborative research, but it also can be used as 
a mean of providing information that is linked to 
other information sources. It is an essential me-

dium for accessing, delivering and exchanging 
information. The Internet provides a number of 
opportunities for teachers and students. Teaching 
programs can be accessed and used by students 
as part of their modules [9]. The freedom of the 
Internet has some disadvantages. There is too 
much information on the Internet. Students must 
decide what information they need and what they 
do not need. The quality of the information can 
also be misleading. Students must be taught how 
to distinguish between quality and unimportant 
information. Since no rules exist on the Internet in 
terms of what can and cannot be disclosed, any-
one can put any material on the Internet. 

The growth in use of multimedia within the 
education sector has accelerated in recent years, 
and looks set for continued expansion in the fu-
ture. Teachers primarily require access to learn-
ing resources, which can support concept devel-
opment by learners in a variety of ways to meet 
individual learning needs. The development of 
multimedia technologies for learning offers new 
ways in which learning can take place at universi-
ties. Enabling teachers to have access to multi-
media learning resources, which support con-
structive concept development, allows the teach-
er to focus more on being a facilitator of learning 
while working with individual students. Extending 
the use of multimedia learning resources to the 
home represents an educational opportunity with 
the potential to improve student learning. 
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