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(S-4) Prepare for animation;

Animation-supported Visualization

The educational tool performs animated packet transfer based on user-defined network configuration and source/ 
destination. Users can recognize how to realize IP routing for packet transfer with IP routing information described 
in Figure 7. When some packet transfer is being animated, IP routing information table can focus the relevant 
expression by means of red-colored changing. The second expression from bottom has been applied for IP routing in
Figure7.

Figure 7. IP Routing Information Table showing some Specification in it to be applied with red-colored changing

When users want to know what IP address each node has, they can only place their mouse icon on the relevant node.
The tool will provide a view of the relevant IP addresses each node has in the target network configuration. Figure 8 
shows that a mouse-icon placing node has two IP addresses, namely, for example, 192.168.169.2 and 192.168.233.2 
in red-colored expression. Because such a node is IP routers and it can connect two different sub network with two 
different interfaces.  With the above functions, our educational tool can capture users' attention on the animation 
performing. So these functions are ones of functional contributions to visualization facility and support users' 
learning relatively in a short period.

Figure 8. Scheme of our Educational Tool showing IP Addresses of mouse-icon placing on the target node
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TRIAL EVALUATION OF OUR E-LEARNING SYSTEM

Content Definition of Questionnaire of Learners' Impression for our e-Learning system

As trial evaluation of our e-Learning system, we have prepared the following questionnaires of user's expression for
our e-Learning system. The items of contents in the questionnaire have been defined in order to evaluate whether
our system is suitable for learners to understand network-related subjects. They are as follows:

(Q-1) Whether our e-Learning system can support your understanding packet transfer from some node to another
or not ?

(Q-2) Whether our e-Learning system can support your recognition of relation between IP routing information
and behavior of packet transfer or not ?

(Q-3) Whether our e-Learning system can promote you to define user-specified network topology or not ?

(Q-4) Whether the animation functions of our e-Learning system can contribute you to learn network structure
and behavior or not ?

(Q-5) Is user manipulation about network definition suitable or difficult ? (suitable: good, difficult: bad)

(Q-6) Is user manipulation about preparation for animation suitable or difficult ?

Especially, the last 2 items for the questionnaire are adopted to confirm user-customizing facilities to configure a
whole network. User manipulation must be useful and sometimes dominate GUI services so that we want to obtain
user impression about user manipulation of our e-Learning system.

Results of Three-times Questionnaires from Learners after using our e-Learning system

We have carried three-times questionnaires into execution for different groups in order to obtain various results of
questionnaire.  These  would  be  very  much  useful  and  suggestive  for  system's  improvement.  At  first,  we  have
conducted our prototype questionnaire for members of our laboratory because of expectation to acquire some hints
to brush up the contents of questionnaire. Strictly speaking, our laboratory has already contributed to define our
questionnaire,  so this conduction has no additional  effects  to modify our questionnaire prototype consequently.
Table 1 shows a result of 1st trial questionnaire. And we have carried other two-times questionnaire into execution
without modification even after 1st questionnaire.

 Table 1: A Result of 1st Trial questionnaire of Learners' Impression for our e-Learning system (in
our laboratory)

Question
Id

Excellent Good Poor Bad
Total

No

(Q-1) 2 3 1 0 6

(Q-2) 1 4 1 0 6

(Q-3) 4 1 0 1 6
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(Q-4) 4 1 1 0 6

(Q-5) 5 1 0 0 6

(Q-6) 5 0 1 0 6

The  second  time  is  to  carry  the  same  questionnaire  into  execution  for  students  of  information  engineering
department in the second year. They have already begun to learn computer network, so that they are familiar with
network-related subjects. The result of questionnaire is very good and their evaluation for our educational tool is the
best of all the three times questionnaires. It is written in Table 2. 

Table 2: A Result of 2nd official questionnaire of Learners' Impression for our e-Learning system (in
a real classroom) 

Question
Id

Excellent Good Poor Bad
Total

No

(Q-1) 11 11 1 0 23

(Q-2) 9 13 1 0 23

(Q-3) 11 10 2 0 23

(Q-4) 13 6 4 0 23

(Q-5) 12 7 3 1 23

(Q-6) 14 5 2 2 23

The last  one is to  carry  the questionnaire into execution  for  students  in  the first  year  but  they do not  include
members of engineering faculty. Such students are some sort of beginners of Internet  and their knowledge and
experience about computer network and Internet is not so much but they are interesting in Internet through their
daily digital lives. The result of their questionnaire is in Table 3.

Table 3: A Result of 3rd official questionnaire of Learners' Impression for our e-Learning system (in
a real classroom)

Question
Id Excellent Good Poor Bad

Total

No

(Q-1) 8 10 1 0 19
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(Q-2) 6 11 2 0 19

(Q-3) 4 13 2 0 19

(Q-4) 3 14 2 0 19

(Q-5) 1 8 6 2 17

(Q-6) 1 7 7 2 17

It is confirmed that the average of three results of questionnaires are good and evaluations from the relevant learners
(= users of our e-Learning system) are almost excellent or good. Of course, our educational tool must be improved
more and more in the future, but impression of users sound lime good and favorably-disposed toward our e-Learning
system.

CONCLUSIONS

This paper describes summaries of several network- related researches, configuration of our educational tool for
network  study  and  its  evaluation  through  the  three-times  questionnaires  in  our  university.  The  tool  has  been
designed and implemented as Web application and useful for users to  learn several network-related subjects in
university. We have obtained following evaluation from the above execution of questionnaires. Our conclusion is
summarized as follows:

(1) Our educational tool has been developed as one of Web applications and useful for users to learn network-
related subjects in university.

(2) Our  tool  is  implemented  with two-coupled modules  to  provide  user  defining  network  with some kinds of
components  such  as  node and  connectivity  and  then  perform demonstrative  animation  for  visualization of
internal structure and behaviour of the target network.

(3) It is confirmed that user impression about our tool is good and users evaluate our tool very well through the
three-times questionnaires for many students with different expertise.
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