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Abstract: Research on using Tablet PCs, PDAs and other intelligentlendevices in education is abundant; how-
ever, much of this research emphasizes how these devicesssat students with writing, sketching, drawing, or
annotating media using electronic ink and drawing toolsw Beidies have focused on how these devices can best
accommodate teachers with student assessment. We desitpvetbped an integrated learner assessment system,
which includes user management, login access managenagatinitialization, data collection rules’ management,
data collection, data management, motivation rules’ mamegt and grading rules’ management.
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1. Introduction sessment process encourages students to become more
accountable for their own learning and motivates them
{%improve learning outcomes. We will conduct class-

. . . Foom tests during the fall and winter semesters to eval-
of this research emphasizes how these devices can as- T

) . . . ) Uate the pen-based application interface and the over-
sist students with writing, sketching, drawing, or an-

. . . . ; all assessment system by comparing traditional paper
notating media using electronic ink and drawing tools, o ’ .
. and pencil input, notebook computer input, PDA input
e.g. [1, 3, 8]. Few studies have focused on how these .
. . and Tablet PC input.
devices can best accommodate teachers with student
assessment. We designed and |mplem_ented an intes 1 otivation
grated learner assessment system that involves a data
collection application running on a wireless Tablet PC There are two main motives implementing this project.
or PDA. This application allows teachers to assess stuFirst, we are interested in streamlining the data col-
dents in real-time in the classroom. In addition, thislection process inside the classroom. Even in this age
pen-based application is designed to integrate with amf educational technology, classroom instructors are
online records module within a learning managementmore apt to record student data in the classroom using
system. This learner assessment system manages fgaper and a pencil rather than using a computer. Be-
ports for administrators, teachers, and parents so thegause of classroom size and mobility of the instructor
can better understand what students are doing in clasand/or students, entering data using a traditional key-
and how well they are doing it. More importantly, it board is often not practical. Therefore, most instruc-
also encourages learners to be more involved in théors resort to collecting and recording learner data,
assessment process. Improved communication of ager example, attendance, participation, or homework
scores, using traditional methods. However, it is time
consuming to convert handwritten data into a digital

Research on using Tablet PCs and other intelligen
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format. In addition, it can be quite inefficient to per- 3. Related Work
form statistical calculations, to quickly search for spe-

" . PDAs, mobile phones and other mobile devices have
cific learner records or to easily share assessment data ; .
. een explored extensively these years. Paul Holleis, et
among students, teachers, or administrators.

Secondly, up until now, many researchers focusecﬁl'[S] proponed parallels to Fitts’ law and Keystroke-

on how Tablet PCs or PDAs and other intelligent mo- evel Model for advanced interactions with mobile
bile devices can be used to support students with Writ_phones targeted at pervasive services, including near

) ) ) : . . field communication as well as built-in cameras and

ing, sketching, drawing, or annotating using electronic .

. . sensors. Henrysson, A. and Billinghurst, M.[4] de-

ink. However, few studies have focused on how theseScribeol how a mobile phone can be used as a six de

devices can best accommodate teachers with assess: ) ph . )
gree of freedom interaction device for 3D mesh edit-

ment procedures.

To streamline classroom management, we designedpg' Kurniawan, S., et al.[6] reported on issues related

.10 the use of mobile phones by older people. Pasman,

developed and tested a pen-based classroom adm|n|§\-/ . :

. L ., et al.[7] implemented a client/server system for
trative management system, which includes user man-""" . L
; . ... _ . running augmented reality applications on a PDA de-
agement, login access management, data initialization,, .
. : . Vice. Cucchiara, R., et al. [2] proposed an approach
data collection rules’ management, data collection, daia”, . .

0 indoor environment surveillance and to people be-

management, motivation rules’ management and gracf; ) : )
. , . aviour control in home automation context.
ing rules’ management (Figure 1). The data collec- . .
To date, many studies on the using of tablet PCs

tion component, which is the most important module : L

. P P for teaching or learning in class have been presented.

in our system, allows a teacher to collect student dataBerque D.. et al.[1] introduced their use of pen-based

using a Tablet PC or PDA in the classroom. T j } .

ga ., ,electronic classrooms to enhance several computer sci-

We will conduct classroom tests as part of a fleldence courses with tablet PCs. Dave, B. [3] described

study during the fall and winter semesters to evalu-theirpen—based computing aB;yKnow,sof.tware t00ls

ate the application interface and the overall assess- '

ment system by comparing the speed and ease of tré’yh'Ch aided teachers and students to teach or learn

. o some computer science classes. Richard, A., et al.[8]
ditional paper and pencil input, notebook computer resented theiClassroom Presenter, a tablet PC-based
input, PDA input and Tablet PC input. Through our P ' i

. - system that facilitated active and collaborative learn-
research, we intend to facilitate the assessment pro-

cess for learners, instructors, and administrators and'9 " the classroom.
ncentrate on the followin jectives: .

concentrate on the following objectives 4. System Design

e Assist teachers with gathering, recording, orga- This educational tool and model, the pen-based class-
nizing and using students’ real-time classroomroom assessment system, integrates user management,
data for assessment purposes. login access management, data initialization, data col-

N lection rules’ management, data collection, data man-
¢ Allow for more objective assessment procedures - \ .
L . agement, motivation rules’ management and grading

by offering instructors a standardized method

of recording and displaving assessment record rules’ management (Figure 1). The system includes
9 playing hree applications, which can run on a PC or an intel-

that learners are able to identify with across Cur-ligent mobile device(e.g. a tablet PC, a PDA or mo-
riculums. -
bile phone). The user management component man-
e Provide administrative and decision makers withages user accounts and user permissions. The sys-
real-time assessment data that can be used fde€m accommodates four roles: administrators, teach-
school or institution-wide decision making. ers, teaching assistants, and students. The login ac-
cess management component checks users’ identity
e Provide teachers with accurate and up-to-dateand grants the appropriate access level. The data ini-
assessment reports that can be quickly accesseghlization element allows users to gather and initial-
and analyzed during student-teacher conferencege both instructor and student data from an existing
database.

¢ Involve learners more in the assessment process : L :
. . . Student data is gathered and initialized using a learn-
in order to motivate them in a way that they are .

more willing to set attainable learning aoals ing management system’s database. This process al-
9 99 " leviates the teacher from the tedious task of inputting
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trator can analyze the data of all the students and all
the courses. A teacher is permitted to analyze the data
of a course or a class that he/she is responsible for. A
student can only access to his/her own classroom data.
Figure 4 shows an example of data analysis by a
school administrator. In the top of data management
component window (4), a user can select a statistical
scope (e.g. a department, a class or the classes which
have the same course in the same semester), a statis-
—_tical period (e.g. a year, a semester or a week) and
pomendance . |a course. At the bottom of the window, the user can
o _Jselect a specific beginning and end of a statistical anal-
: ysis. The basic information of an analysis and its re-
“isult are displayed in the window after a user press the
~ Run button (Figure 4) at the bottom of the window.
— The basic information includes the statistical scope,
e period and course, which have been specified by the
_luser. In the statistical result, there are the total mean
attendance rate and its calculation (e.g. 93.2% cal-
culated from 4195/(22%520), 4195 is the total num-
_ o ber of times of attendance at the specific course of
Figure 2. Data collection in classroom all the students in the specific semester, 225 is the
total number of students who have the course, 20 is
names and IDs into the management application dataft@geotal class number of the specific course in one
With the data collection rules management composemester), the total number of students that have ever
nent, the user can decide on the data fields dependinigeen late for the specific course and its rate out of the
on what type of assessment data will be collected irfotal student number (e.g. 24.4% is the late rate, 55
the classroom. out of 225), the total mean late rate(the sum of late
For the data collection component, we designed dimes out of the expected total attendance times, e.g.
pen-based user interface that allows teachers to beR00/(225<20)), the total number of times of absence
ter assess learners while they are actively engaged ifiom class, and the total mean absence rate (e.g. 1.1%,
classroom tasks. Teachers simply tap a student’s thun@@iculated from 50/(225620)).
nail that appears in a seating chart on the touch screen A student can access to his/her own classroom data
in order to enter data specific to that particular learnerthrough Internet or with an intelligent mobile phone
The student thumbnail can easily be moved to anothewirelessly. The student can access to the data with a
location on the seating chart. The Tablet PC/PDA ap-mobile phone wherever and whenever through a com-
plication stores and organizes students’ names, atterfunication network. Firstly, the student requests to
dance, participation, and homework records, togethelogin the classroom management system with his/her
with the students’ images (e.g., Figure 2). The assesg4iser ID and password. If the user account is accepted
ment data collected in the classroom can be easily sery the system, a system window can be opened in the
to a central server using a wireless network (Figure 3)mobile phone. The student can select which course
The data management component allows teachers t@nd data item to request from the server (Figure 5).
perform basic statistical calculations as well as searct hen the statistical data of the student and the class
and sort assessment data. Students also have real-tirfedisplayed on the mobile phone’s screen. Figure 5
access to their own data. This component is the mosgerves to illustrate the data items. We can see the
important one in the system. We introduce it a little course (e.g. English), the data item (e.g. number of
more in this paper. times of attendance at class),the average attendance
From Figure 1, we can see that three roles (i.e. adtimes of the whole class (i.eavg A:35.25), the av-
ministrators, teachers and students) are authorized terage late times of the whole class (iag L:2.15),
use the function of data management component. Buthe maximum attendance times in the whole class (i.e.
they have different access levels. A school adminisimax A: 40) and the late times of the same student
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(i.e. L: 0), the student’s personal attendance times (i.e. "
A:37), the student’s personal late times (iLe.1), the
student’s personal ranking position in the whole class

of attendance (i.e.RPA: 11/25, 11th out of 25 stu- . .
dents), and the student’s personal ranking position in —
the whole class of being late for school (i.&PL: ' . awgA:35.35 “

8/25, 8th out of 25 students). With data management ] i;{i 5
component, a school administrator or an instructor can SRy data)
also push some personal data (e.g. absence from class) f 13?

of a student to his/her mobile phone.

Classroom Management

|Department »|  |\gorithe x| |Semester =l

The statistical scope 1s Department of Information
Systems.

The statistical period is the fall semester in 2007.
The statistical couurse is analysis and design of

al gorithm.

Result:

The total mean attendance rate is 93.2% (4195/(225X%
20)).

The total number of students that have ever been late
for school is 55 (24.4%).

The total mean late rate is 4. 4%(200/(225X20}).

The total number of times of absence from class is 50.
The total mean absence rate is 1.1%(50/(225X20)).

fall of 2007 -] To [fall of 2007 ~|

Figure 4. Data analysis by a school administrator . ) )
Figure 5. Student data received by a mobile phone

With the motivation rules’ management component,
teachers can decide the motivation rulesfor examples,  System Deployment
teachers can decide a certain percentage of an assess- o
ment category that students have to attain in order N OUr system, there are three applications run re-
to be recognized or awarded for a particular achieve SPeCtively on a PC/a Note PC/a tablet PC, a PDA or
ment. Finally, the grading rules management allows® Mobile phone. A PC, a Note PC or a tablet PC
teachers to choose a weighting for each assessmeff" P& connected to the server with or without a ca-
item when calculating grades. ble (Figure 1). With a_tablet PC.or a PDA, a t_eacher

Because this system will be integrated with school's€a" e.xchange data W_lrelessly_wnh the server in class.
learning management system at our University, teachlf @ wireless network is unavailable in the classr_oom,
ers or administrators are able to use the system tghe data can also be saved locally and be submltt_ed to
address motivation and privacy issues with studentstn® Server after class. A student can access to his/her
For example, teachers or administrator may wish tg®V" data from the server through a communication
encourage students by publicizing outstanding classP€twork wherever and whenever.
room records on a class or department web page, o
they can also use this assessment system to track stu-:
dents who are performing below expectations in order Qur system is implemented in C# and runs on top
to encourage them. The teacher would be able to acsf the Microsoft .NET Framework 3.5 Service pack 1.
more quickly to catch problems and could, for exam-|t consists of approximately 12,000 code lines spread
ple, post a message on a student’s portal as a remindeicross the three applications, which can respectively
of missed homework assignments or recommend inryn on a tablet PC/a note PC/a PC, a PDA or a mobile
dividualized study skills. phone. The system is currently robust enough for both

Implementation
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instructors and students to do a system evaluation. tors.

7. FutureWork Acknowledgments
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mode. In this part of the study, we hope to determine

to what extent teachers can adapt to our system, the

perceived ease of use of the application and the effect

the system may have on teaching and learning.

The third study explores student attitudes and moti- [5] Holleis, P., et al. Keystroke-Level Model for Ad-

vational aspects of implementing this type of system ~  yanced Mobile Phone Interaction. Rioc ACM
in a curriculum. We will conduct a survey of learner CHI. pp.1505-1514,2007.

perceptions and learner experiences with the assess-
ment system. We plan to use measures to record stu{6] Kurniawan, S., et al. A study of the use of mo-
dent motivation in order to determine how students bile phones by older persons.®noc ACM CHI.
can become more involved in classroom assessment,  Pp-989-994,2006.

record keeping and communication. This will also in-
clude an empirical investigation of learner assessment
system. We will analyze student grades, attendance
and classroom participation to determine to what ex-
tent student involvement in the assessment process im-
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[4] Henrysson, A. and Billinghurst, M. Using a mo-
bile phone for 6 DOF mesh editing. IRroc
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3D models on a PDA- implementation, perfor-
mance and use experiences.Aroc ACM SG-
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Although there are many studies on pen-based tech- ~ Press. The Impact of Tablet PCs and Pen-based
niques up to now. But we are unaware of any re- Technology on Education. pp.21-30,2006.

search that has explored the potential of pen-based de-
vices(such as PDAs or Tablet PCs) in classroom man-
agement. In this paper, a pen-based classroom assess-
ment system is introduced. The system can assist in-
structors with real-time and convenient assessment of
students’ performance in the classroom, standardize
the method of recording and displaying assessment
records, provide administrators with real-time assess-
ment data, provide teachers with accurate and up-to-
date assessment reports, motivate learners and facili-
tate the communication between students and instruc-
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