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Interaction Analysis

for Web Usability Evaluation®

Noboru Nakamichi

Abstract

The usability of a Web site is so important that it can influence the amount
of sales. To create easy-to-use Web pages, an evaluation of usability is required.
Web usability is evaluated to discover the problem on a website generally. Among
various methods for usability evaluation, usability testing is widely used. Us-
ability testing is a method of discovering problems based on users’ interaction.
Users’ interactions are mostly recorded on VTR. Evaluators with knowledge and
experience take cost for discovering problems from a lot of pages users browsed.
The purpose of this research is to reduce the number of web pages which should
be evaluated. I did interaction analysis to detect low usability web pages from
quantitative data. Quantitative data are recorded data quantitatively such as
browsing time, mouse movement and eye movement during users browsing. And
Interaction analysis is analysing to quantitative data about users’ interaction.

I developed a new usability evaluation environment WebTracer for doing inter-
action analysis using quantitative data for each web pages. WebTracer can collect
quantitative data for each web pages by browser function embedded. VTR which
recorded quantitative data has problems that resolution is low and an amount of
data is huge. The size of the operation screen taken by WebTracer using delay

capture format was from 1/10 to 1/20 of the size of data recorded by an MPEG-2

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0461023, February 9, 2007.
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and MPEG-4 format. Delay capture format is new format for recording high
resolution screen using the feature of a Web application. WebTracer has a de-
tectable possibility to usability problems from a web page by replaying integrated
quantitative data.

Next, I applyed the discriminant analysis for finding an effective quantitative
data which is detectable to low usability pages from recorded quantitative data.
As a result of discriminant analysis, on the low usability pages which subjects
evaluated, I found that the moving speed of the gazing point was high. Moreover,
low usability pages, 94.4% (17page views / 18page views = detectable page views /
low usability page views) were detectable with the moving speed of gazing points
and the amount of wheel rolling of a mouse. In the detected pages, subjects
are looking for a link title to objective information. This detection reduced the
number of web pages which should be evaluated by half (46% = 89 pages views
/ 192 pages views = detected pages / all pages).

Keywords:

Eye Information, Gazing Point, Usability, Evaluation, Human Computer Inter-

action
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(a)Actual web page and the eye-mark

view

%hat’s N& "

R
t's Ne
verview

Eye-mark
data

Windows
events

Browser
events

(c) Summary and Graph

Lo tl o It ]

I

1

[
[
[
[

[
[
[
[

4.2.1 JO0O0OOOOOO

—

00:00:27.190,'\..]‘{Mouse
00:00:27.190, '\.] Eye . (E;osition . 501 293)}
00:00:27.190, .]] {TitleChange . .. (Name . “SRAK&ech. Lab.")} I:>
00:00:27.300, ..] {Eye . (Position . 501 299)}

00:00:27.(\7%, ..] {Capturg¢lmage . \“TO_SO 110141622010} w,
00:00:27.079}.] {MougeMove . (Positi@5 i550 303 T,
00:00:27.07\9,\.] {ButtonUp . (Position . 550 3@B®1oved . 0.0) .. Captured
00:00:27.14({, ."] {BeforeNavigation2 . (Level ) 1 images
P (URL . "http://‘w.sra.co.jp/") .}
Move . (Position . 550330}

(b) Trace log

The captured image
will be inserted at the
beginning of the page.

Eye-mark
layer

ﬁ R Mouse layer

SRA-KTL

What's New
Overview

Final image
of the page

(d)The reproduced sequence
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[00:00:07.640, 0000000032, 07/08/02] {MouseMove . (Position . 373 435) (Message . 200) (Window . “Internet Explorer_Server” “-")}
[00:00:07.690, 0000000034, 07/08/02] {MouseMove . (Position . 377 428) (Message . 200) (Window . “Internet Explorer_Server” “~")}
[00:00:07.750, 0000000035, 07/08/02] {MouseMove . (Position . 378 425) (Message . 200) (Window . “Internet Explorer_Server” “~")}
[00:00:07.750, 0000000036, 07/08/02] (Eye . (Position . 939 743
[00:00:07.750, 0000000038, 07,/08/02 fouseMove . (Position . 379 421) (Message . 200) (Window . “Internet Explorer_Server” “=")}
[00:00:07.800, 0000000039, 07/08 [MouseMove . (Position . 379 420) (Message . 200) (Window . “Internet Explorer Server” =)}
[00:00:07.860, 0000000041, 07/04/02] {(MouseMove . (Position . 380 419) (Message . 200) (Window . “Internet Explorer_Server” “~")}

[00:00:07.910, 0000000042, 07/04/02] {MouseMove _(Position. 381 418) (Message . 200) (Window . “Internet Explorer_Server” “"="))

[00:00:07.970, 0000000043, 07/04/02] (Eye . (Ppsition . 187 624)}

[00:00:07.970, 0000000044, 07/04/02] {ButtonCbown . (Position . 381 418) (Moved . 882.0) (Message . 201) (Window . “Internet Explorer_Server” “-")}
[00:00:07.970, 0000000045, 07/04/02] {Capturejmage . WT02080701 15400001.'251

[00:00:07.970, 0000000046, 07/04/02] {MouseMpve . (Position] 381 418) (Message . 200) (Window . “Internet Explorer_Server” “-")}

[00:00:08.080, 0000000047, 07/04/02] {ButtonUp . (Position . p81 418) (Moved . 0.0) (Message . 202) (Window . “Internet Explorer_Server” “-")}
00:00:08.190, 0000000048, 07/04/02] [Eye . (Ppsition. 217 H2)}

A Ls AP =24 *— (JPEG)

A2UT IHRALRUE
TIORADARNU (T, 0)v0) ETDEELRLER

EER
SER RO EIEE IR
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