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Development of Web application and teaching materials through records, retrieval,
and analysis of mouse trajectories
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A major goal of this study is to develop a practical Web application which will
apprehend the critical aspects of solving word-reordering problems (WRPs) by way of the process by which
learners solve WRPs, and will help offer exercises appropriate to each individual learner.

An important consideration is how to differentiate a confident correct answer from a lucky hunch. The
fact of being correct or wrong alone may not always be a true reflection of the ability tested unless the
process of the learners’ responses are carefully considered.Among parameters for mouse movements, answer
time, stand-still time, and D-C time (elapsed time between a drop and the next click) were found to have
the closest relation to learners’ hesitation resulting from uncertainty, or lack of understanding. The
relationship was investigated in terms of mouse parameters’ deviation values and their distribution in
the box-whisker diagrams. Also, futures tasked to work on have been made clear.



e-learning
(2010)
23 24
2011
e-learning
e-learning

‘ anvious® g know”w\’_&ghappenedﬁoﬁwﬁ as=what

; everybody  had _\-\\3‘

g 7 S WHE

* Everybody had to know what happened was anxious.

B FRHE o bR WY Lo Tl
* everybody was anxions to know what had happened,

P APPERAEL)

X

it

827 09

G ER T

R 114308
ag e DropfElRT * 16E]
S
70 ABETERE © 12093.85%ire]
1997 28 0.1 18pirel/ms
AR © 11760ms
=7 (e 2

30
581

20




DD U

2
U Y N: M: SD:
?
Drag& Drop |J’V| Y !];)O T T T 4-};0 L — 8'|0[S]1
0D A | 26]562]282 e B m—————
B | 10835 144 | b—I{T—"T—-—"F}F———"
*Anot confident and correct answers Biconfident and correct answers
DD A B
DD ®
DD
00 11.0 22.0[s]
|N ‘ MlSD T T 1 — T
A | 26138126 )T A
B | 158 57| 49| T =—"3F}———
# Anot confident and correct answers Bronfident and correct answers
A ®
DD
DD
DD
P1 P2 P3 P4 P5 P6 1 30
89.52 | 77.40 | 73.22 | 67.42 35.10 85.83
P1
P2
P3 U
P4 DD
P5
P6 DD




30
22

30
200

100
100

10
M. Zushi, Y. Miyazaki, T. Miyanoto, K. Norizuki,
An Analysis of Mouse Trajectories to Ascertain
Hesitation in Solving Word-Reordering Prablems,
Jourmal of Comunication and Camputer, ,
(2015), DOI: 10.17265/1548-7709

M. Zushi, Y. Miyazaki, T. Miyamoto, K. Norizuki,
An Analysis of Leamers’  Mouse Trajectories in
Confident and Unconfiident Ansiers to Ascertain
Hesitation in Solving Word-Reordering Problems,
Proceedings of The 19th Intemational
Multi-Conference on Society, Cybemetics and
Informatics: IMSCI  2015. , (2015)
http://www.iiis.org/Proceedings/2015
Proc/ViewProc2015.asp?id=HA0114&seas
on=Summer

M. Zushi, Y. Miyazaki, K. Norizuki, Web
Application for Measuring Learmers’ Knowledge
of English Syntax: Analysing the Relationship
between Mouse Trajectories and
Learmers’ Understanding,  Retrospect  and
Prospect: Essays from the 2013 Taiwan e-Leaming

and Digital Archives Program Intemational
Conference, A special supplerent of the
Intermational Jourmal of Humenities and Art
Comuting (IHAC), HEdinburgh:  Edinburgh
University Press, , Vol. 8, pp- 190-205
(2014)

M. Zushi, Y. Miyazaki, R. Miki, K. Norizuki,
Development of a Web Application: Recording
Learmers® Mouse Trajectories and Retrieving
Their Study Logs to ldentify the Occurrence of
Hesitation in Solving Word-Reordering Prablems,
Jourmal on  Systemics, Cybermetics and
Informatics: JCI, , Vol. 12, No. 2, pp.
86-91 (2014)

http://Aww. iiisci.org/journal/sci/Contents.as
pvar=6Previous=1S51402

M. Zushi, Y. Miyazaki, R. Miki,_ K. Norizuki,
Development of a \Web Application: Recording
Learmers® Mouse Trajectories and Retrieving Their
Study Longs to ldentify the Occurrence of
Hesitation in Solving Word-Reordering Problers,
Proceedings of The 5th Intemational
Multi-Conference on Complexity, Informatics, and
Cybermetics (INCIC 2014), , pp- 190-1%
(2014)
http://ww_iiis.org/CDs2014/CD20141MC
/IMCIC_2014/index.asp

4
M. Zushi, Y. Miyazaki, K. Norizuki, Analysis of
Learmers’ Study Logs: Mouse Trajectories to
Identify the Occurrence of Hesitation in Solving
Word-Reordering Problems, (The 5" Intermational
Conference on Leamming Analytics and Knowledge

(LXI5), , March 18, 2015, Poughkeepsie:
Marist College)

s A
. , Noverber, 2014,

M. Zushi, Y. Miyazaki, K. Norizuki, Developrent
of Web Application: Recording Leamers’ Mouse
Trajectories and Retrieving Their Study Logs to
Approach the Degree of Understanding, (2013
TELDAP (Taiwan E-leaming and Digital Archive
Project) Intemational Conference, ,
March 16, 2013, Taipei: Academia Sinica)

o

ZUSHI, Mitsumasa

90187823



@
MIYAZAKI, Yoshinori

00308701
NORIZUKI, Ken

30249247



