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Abstract

In this paper, we first point out the limitation of the existing methods in usability evaluation,

and propose a new method to find tasks and users that can cause problems in the use of software
applications. To deal with object-based applications, we define unit actions and divide a given task into
the sequence of unit actions. Then, we propose a new measure to calculate the degree of lostness for the
unit actions. In several experiments, we show the proposed method can represent the usability well
while the previous method has a problem in object-based applications. We also find that the user’s
evaluation is more related to the proposed method than the previous method based on execution time

through correlation analysis.
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Table 1. Usability Evaluation Methods

Inspection Methods Test Methods
Heuristic| €8 | Action | Thinki | Field | Questi
. ive .
Evaluatio Analys ng Obser | onnair
n Walkt is Aloud | vation es
hrough
Application . . .
Step All All Design | Design | Final All
Required |\ | Nedium | High | High |Medium| Low
Time
Required None None None 3+ 20+ 30+
Users
Required | 5, 3+ 12 1 1+ 1
Evaluators
Requlred Low Low Low High |Medium| Low
Equipment
Required . . . . .
Expertice | Modium| High | High | Medium | High | Low
Involveme
ntof No No No Yes Yes No
Evaluator
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Table 2. Data Logger and UTE

Data Logger UTE
T}fpe . Excel Program Installation Program
(Application (All) (Web)
Scope)
Data Questionnaires, Questionnaires,
Acquisition Task Execution Time Task Execution Time
Questionnaire Results, . .
Output Task Success Rate, Questionnaire Resul.ts,
P Average Execution Time
Average Execution Time
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Fig. 3. Blocks in Scratch Program

Double tap

$ & 5B

Fig. 4. Input Gestures in Mobile Environment

Table 3. Examples of Unit Action

Unit Action Meaning

(move ~ steps, tap) Touch once the “move ~ steps” block

(move ~ steps, drag) Drag the “move ~ steps” block
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Table 4. 12 Tasks

No Task
1 Say hello
2 | Move forward twice
3 | Move backward four times
4 | Tum to the left and right
5 Move forward four times
6 | Repeat moving forward and backward two times
7 | Repeat moving backward and forward two times
8 Tum eyes on and move forward three times

9 | Move forward three times and turn eyes on

Turmn eyes on, move forward three times, turn to the right, and move
forward four times

11 | Repeat tuming to the left until finding a hand

12 | Repeat moving forward and backward until finding a hand
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Table 5. ltems for Post Evaluation

Item Details

- See helps over and over
- Use unnecessary blocks
- Retry a given mission many times

I cannot understand a given task

I have difficulty in moving blocks |- Make a mistake in moving blocks
I cannot understand the functionality |- Use unnecessary blocks
of blocks - Use blocks in a wrong way

7h0) AR S HEE A5 ehit,

DR Ch))
D C))

] AEC] 4 s B9 WE AR y

S8 e, nS A B2} A5et

s 98] W50l 4 q19] A AR AT W A5
%

AZE 7] A Aol A Al w2 1

©)

9]
L AR U9 5 9tk & 712 P F 4 AN
SASH: e S| olelg Bt ohuet Aokt
el js) 6 £ ARE WIE olfcks AS X 4
ek

Table 6. Comparison of Correlation Coefficients

I make a mistake in the use of graphic |- Touch a picture
buttons - Touch unnecessary icons

Task 1 2 3 4 5 6

I make a great effort to find ablock |- Drag workspace over and over

I 0.9599 0.7999 0.7592 0.9921 0.9239 0.9431
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Table 7. Verification of Statistical Significance

Task 1 2 3 4 5 6

Z | 48691 | 19777 | 52875 | 85522 | 25383 | 5.0283
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