Ea—RIAMVF5TI—AIVVIRIDIL 2011 —RER

- Q.
a5
SENDAI

J00o0oodooooooooooooooon
e-Learning 1 0 J O [
0000 onoonooogog

Dooo*oooooor

1333L

Developing “Procedural Knowledge” e-Learning Material for Hard-of-Hearing Students
0 Deriving Requirements by Eye-Tracking Experiments and Cognitive Process Model [

Muneo KITAJIMA*! and Miki NAMATAME*?

Abstract The requirement of an interactive e-Learning system for studying proce-
dural knowledge is to have the leaner to acquire the procedure knowledge reliably. This
paper examines the eye-movement data, which were recorded in a separate study by (1] [2]
while hard-of-hearing students were using an e-Learning system for studying procedure
necessary for using an authoring software by applying the cognitive process model (3],
A number of design issues to be considered for re-designing the e-Learning system are

identified.
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Fig.1 Outline of the LICAI model
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1. In this experiment you are going to
learn a new Macintosh application, Cricket
Graph, by exploration.

The task you are going to perform will be
presented to you as a series of exercises.
The data you are going to plot is contained
in a Cricket Graph document, “Example
Data.”

Your overall goal is to create a new graph
that matches the example graph shown
here in the instructions.

Your first exercise is to plot the variable
“Observed” as a function of the variable
“Serial Position.”

After you have created a new graph, you
will modify it so that it more closely
matches the example given in your instruc-
tions.
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DO[YOU,VERB,0OBJECT]
gbodddooboboooooobouoooooobooa
PERFORM [VERB, OBJECT, list of specs]
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1:PERFORM [LEARN, CRICKET-GRAPH]

2:PERFORM [PERFORM, TASK]

3:PERFORM [PLOT,DATA]

3:PERFORM[$,$, [LABEL [EXAMPLE-DATA] ,D0OC]

4,6:PERFORM [CREATE, GRAPH]

5:PERFORM[PLOT, $,

AS-A-FUNCTION-OF [OBSERVED, SERIAL-P0S]]

5:PERFORM [PLOT, 0BSERVED, Y-AXIS]

5:PERFORM [PLOT, SERIAL-POS,X-AXIS]

6:PERFORM [MODIFY, GRAPH]
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Fig.2 The initial version of an e-Leaning material for studying procedural

knowledge.
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Table 1 The contents for learning the nec-
essary procedures for accomplishing
the task “Transform a circle into a
rectangle.”

Unit-1: 00000000000

1(1-1) 0000000000

2(1-2) DO0D0DODOOOOOO (00000000
0)

Unit-2: 00000000000000000

3(2-1) 00OO0OOOOD 1300000000000
O

4(2-2) 00 (1)000000000000

5(2-3) 00ODODODODODOO0O0O0O000000000
000000000

6(24) 0ODOOOO (B)OOOODO

7(2-5) 1300000000000000

Unit-3: 0000000000000

8§(3-1) 14000000000000

9(3-2) DOODOOOOOOOOOOOO

10(3-3) DODDOOOODOOOO (000000
ooo)

Unit-4: 000000000000OOO0OO0O000OO
oooooo

11 (41) DOOOOOOOOOOO0

12 (42) DOOOOOOOOO

13(4-3) DOOOOOOOOOO

Unit-5: 00000000000000

14 (5-1) DOOOOOOOOO
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L] 32. A: select shape from tween
31. A: delete object
) 30. A: select object
Opeiation 29. A: undo
workspace - ~ 28. A: draw object
o e 27. A: select tool
26. A: set time line
- 25. A: pull down menu
— 24. A: verify with onion skin
| 23. E: look at tween
22. E: look at 1st flame

— |

21. E: look at drawing square
20. E: look at square tool
19. E: look at 14th flame
18. E: look at time line
17. E: look at insert menu
16. E: look at tool box
15. E: look at property
14. E: look at blank key-flame
13. E: look at time line submenu
12. E: look at 13th frame
11. E: look at drawing circle
10. E: look at circle tool
9. E: look at drawing stage
: rewind
: forward
: control bar forth
: control bar back
: play
: stop
: read balloon instruction
: look at teaching material
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Fig.3 Representation of the most successful participant’s use of the course
material with 32 primitive actions. (1], [2]
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Table 2 Number of participants who could

or could not complete the e-Learning Joooobooooboboobboooboooooa
course material. 00 (040000000 (00000000)000
Sucess Fail
Ve T Forale T Male T Fermals 000000000000000000 100000
Hard-of-Hearing | 6 5 7 2 000000000000000000000000
Normal Hearing | 6 3 9 2 000000000 1,462msec0 000000000
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