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Abstract

The main problem that the nine-year mandatory
schooling faces in developing information and
communication technology (ICT) education in Taiwan
is that ICT is not included as one of the core subjects
and the information competence indicators assessment
in Taiwan still adopts the form of traditional paper
exam. After investigating the design concept of ICT
assessment system in UK and USA, we incorporate
project based activity into a newly developed
assessment platform to fit the pressing requirement of
our nine-year mandatory schooling environment. The
students are expected to apply application software
suite provided by the platform to solve the daily life
problem. The assessment platform grades the
student’s outcome and provides the statistics of the
outcome to the teacher and the students. A so-called
information competence indicator of Grade 1-9
Curriculum in Taiwan that fits the complexity level of
the assigned tasks during each stage of the project are
also given for the reference.

Keywords:  Information and  communication
technology, information competence indicators,
assessment, application software.

1. Introduction

The rapid growth of the Internet and World Wide
Web offers new opportunities and challenges for many
areas. One of them is education. Web-based education
has numerous advantages, including the suitability of
taking a course without leaving the workplace or
home and the reduced cost [3].

An integration of information and
communication technologies (ITS) and Web-based
technologies is beneficial for the purposes of
education. There have been successful attempts to
either move existing ITSs to the WWW [2] or build
from scratch Web-based ITSs [6].

Considering the technology as a powerful tool,
motivations of education improvement and promotion
of students’ learning, International Society for
Technology in Education (ISTE) proposed the
National Educational Technology Standards Project
[9], which is a standard of using ICT in twelve-year
foundation education in USA to guide the teacher how
to take technology advantages in the teaching activity.
Technology foundation standards for all students
proposed by ISTE includes six dimensions of basic
operations and concepts, social, ethical, and human
issues, technology productivity tools, technology
communications tools, technology research tools,
technology problem-solving and decision-making
tools guiding the teacher how to use technology
validly in teaching activities.

In England, the government launched a six year
project to build an information technology platform
for delivering onscreen tests to all secondary schools
in key stage 3. The tests were developed to enable
students to apply technology to solve problems,
analyze information, develop ideas, create models and
exchange information [4].

Competence indicators are stated as a kind of
goal in competence orient subject that points out the
lowest base-line of achievement after student finished
one state course [1]. The common consensus of grade
1-9 curriculum in Taiwan stresses on students having
competences with themselves and hoping students to
apply and transform the knowledge into different
fields to solve the daily-life problems. Thus the
information competence indicators declare the lowest
base-line of achievement in using information and
communication technology.

Although information and communication
technology (ICT) plays a more and more important
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role in our daily lifetime, the main problem that the
nine-year mandatory schooling faces in developing
ICT education in Taiwan is that information and
communication technology (ICT) is not included as
one of the core subjects.

Observing that adopting ICT in evaluating
students’ capability is a world trend and active
elaborated information processing is an important
specification for the efficient learning and successful
obtainment of knowledge from a cognitive view [8],
We develop project oriented and practical activities
and design a standard ICT capability assessment
system that adapts the practices in England and USA
to fit Grade 1-9 Curriculum in Taiwan. Meanwhile,
we attempt to transform students’ portfolios into some
useful information and report summary statistics so
that the teacher can easily assess students’ ICT level in
the assessment system.

The advantage of project-based assessment is that
it can match learning activities with the requirements
of the real world of employment in information
technology and it also enables work-based students to
demonstrate their competence through the actual work
that they must do in the course of their jobs [11]. In

some cases, project-based assessment is enhanced
using multiple case studies or using several
mini-projects for improving students’ assessment [5].

According to constructivism, e-Learning is an
active process of information because knowledge
generation is accomplished through individual

experience, maturity and interaction with one’
environment. Because of this view point, the
educational  philosophy of  constructivism s

distinguished from objectivism as the learner is
regarded as a passive recipient of information [10]. In
other words, working on interactive activities enables
students to find knowledge gaps, correct mistakes and
regulate the further learning process independently
[7].

The remainder of the paper is organized as
follows. Section 2 gives the overall architecture of the
assessment platform, including project management
interface, students’ workspace interface, and the
built-in assessment and feedback modules. Section 3
investigates and discusses the experimental results.
Conclusions and the future work are given in Section
4,
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Fig. 1. Architecture of Web-Based Information Competence Assessment Platform.

2. Architecture of the assessment platform

Figure 1 shows the overall architecture of the
assessment platform in this work. As seen from Fig. 1,
the assessment platform offered for students in
elementary and secondary school is employed to assist
the teacher in assessing the student’s ICT level. There
are three major components in the information
competence assessment platform, which includes the
project management interface, the students’ workspace
interface, and an automatic assessment module.

2.1 Project management interface

As shown in the upper portion of Fig. 1, the
project management interface is used by the teacher to
build and modify the project content for the students
that use the assessment platform.

Fig. 2 shows a screenshot of project management
interface that lists all the projects the teacher can
access in the project content database. The system
allows different teachers who have appropriate



privilege to build and modify projects content at the
same time. The modification privilege of each project
belongs to the teacher who first designed the project.
Rest of the teachers has no privilege to modify or
delete the project content which does not belong to
them.
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Fig. 2. Project management interface.

2.2 Students’ workspace interface

AJAX is one of the hottest technologies widely
applied over the internet in recent years. AJAX has
several advantages that fix the problems arisen in
traditional network platforms, for instance, less data
bandwidth requirement between server and clients,
less delay time of displaying result after user
operations and providing network users a real time
and novel surfing internet experience. We thus employ
AJAX technology in our platform design to serve the
users in real time. An instance of web based
interactive saving files dialogue box in our platform is
showed in Fig. 3, and part of the source code that
designs the interaction dialogue box is showed in Fig.
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Fig. 3. A screenshot of students’ workspace
interface.

Our assessment platform provides sufficient tools
for students to deal with official work such as editing
text document and searching related information. As
Fig. 3 showed, the students’ workspace interface
includes three main parts. One of them is system
control area which is located at the upper left frame of
the screen. It provides the functions such as
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login/logout and call for help. The frame right to the
system control area displays step by step instructions
and hint message for the student. The rest of the area
on the screen includes five application software
module selection buttons and the software workspace
that the student can work on.

Five kinds of application software modules are
provided in this work, and they possess similar and
well-nigh compatible functions such as File browser,
Word, Excel and PowerPoint developed by Microsoft
Corporation. Three open source software modules are
modified to mimic the functions provided by
Microsoft application suite, Word, Excel and
PowerPoint. In addition, two more tools including
built-in search engine and e-mail management are also
developed to fit the project need.

31 showDialog : Function()

32 {

33 Af(dialog) { 7/ lazy initializz the dialog and only create it once
EENE dialoy = mew Ext.BasicDialog('helods’, {

35 autoTabs: true,

36 wideh:400,

37 height:400,

38 shadow: true,

39 minWideh: 300,

40 minHeight:250,

41 proxybrag: true

4z B

43 #¢dialng addKeyListerer(27. dialog hide, dialag):

44 dialoy.addEeyListener{2?, escEvent, dialog):
a5 H fanction escEvent(dialog){

46 window.close() ;

47 dialogy.hide():

45 ¥
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50 dialog.addButton{ fEIE', savelction, dialog):
51 ##dialag addeutton (B . dialag hide, dialg):
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53 r ¥

54 dialog. show(showbtn. dom) :

o }

Fig. 4. Partial source code of “Save and Load
dialogue box™ by using AJAX technology

2.3 The automatic assessment module

The automatic assessment module includes two
main components, expected result generator and
comparison unit. The expected result generator assists
the teacher who designed the project to generate the
expected result after each step sequence. The expected
results are converted into tags and are saved in the
database for future reference. The only job for the
comparison unit is merely comparing each student’s
answers with the expected ones saved in the database.

3. Procedure of assessment

3.1. Building and modifying project content

(] Privill
[n‘ New Project? Clr:zclkelieg
Project Yes Modify Existing
Designer - - Proi
Set Project Properties roject

Design Project Content H

Project Content

Fig. 5. Process of building and modifying project
content.
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Several elementary and secondary school teacher
who had many years teaching experience in
elementary and secondary schools in Taiwan were
invited too serve as the project designer.

Figure 5 shows the process how the project
content designer builds or modifies the project content.
The project designer was suggested to build the
content using daily life story in which essential skills
to solve daily-life problems are required. The whole
project is divided into several missions and each
mission is further divided into multi-steps. The time of

accomplishing each mission is expected to be within

RENEPR
QA BE B EET S RFRE NS T BRTENERE -

20 minutes and the whole assessment totally takes one
hour.

The project designer must setup step by step
instructions and provide enough information at each
step to assist students in accomplishing their
assignments as shown in Fig. 6 Meanwhile, the
designer must also provide all the expected results
during each step and specify the corresponding
information competence indicators of Grade 1-9
curriculum in Taiwan [1] that fits the complexity level
of the assignments during each step.
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Fig. 6. An example of building and modifying project content process.
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Fig. 7. A screenshot of project and class selection and assessment time period setting.

3.2. Assessment setting

A screenshot of choosing project and class and

setting up examination time by the teacher is given in
Fig. 7. The teacher who is willing to adopt the
assessment platform in her/his class can choose some
appropriate project from the project content database,



and setup the assessment time period and specify the
class that takes the assessment as illustrated in Fig. 8.

Set Assessment Time
Period

® Select Project from Project

l'n‘ Content Database

Teacher‘

Specify the Class ‘

Fig. 8. Process of assessment setting.

3.3. Students’ workspace interface

Tiw
Stu‘ents

Login

Project Finished?

Exit Assessment Platform

Aaccomplish Step Goal

Use Appropriate Application
Software Module

Fig. 9. Procedure that the students follow during
the assessment.

Figure 9 shows the procedure that the students
follow during the assessment. The students login the
platform using their accounts and passwords. They
must comply with the built-in step by step instructions
to specify some appropriate application software
module to accomplish the step goal. For instance, the
first mission of graduation traveling arrangement is
divided into six steps, which include applying search
engine to locate the tour agency, using e-mail to
contact tour agency, investigating the tour requirement,
analyzing the expense and arranging the trip route, and
finally reporting the result to the tour agency with
e-mail.
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Fig. 10. Internet browser module and built-in
search engine interface.

The student is requested to accomplish the
assigned tasks during multi-steps of each mission by
using appropriate software module within a limited
time. During the assigned mission, the students have
to figure out how to apply search engine to locate the
tour agency, use e-mail module to communicate with
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the tour agency, employ spreadsheet module to meet
the budget limit for each student, and adopt word
processing module to arrange the trip route.
Screenshots of using search engine and word
processing module are shown in Figs 10-11.
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edited on the assessment platform

Fig. 11. Interface for the word processing module.

3.4. Assessing the student’s accomplishment

After the students finish assigned tasks during
each step, the built-in assessment module showed in
the Fig. 1 automatically assist the teacher in grading
each student’s outcome based on the expected results
offered by the project designer. The comparison unit
is employed to compare the student’s outcome to the
expected result. For example, when the student is
asked to use e-mail to contact tour agency, the
comparison unit retrieves the subject of the e-mail,
e-mail address and attached file name from the
database and verifies if the student’s outcome is
consistent with the expected outcome saved in the
database.
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Fig. 12. Statistics for the students’ assessment
outcome.

The assessment module can display the statistics
of the students’ accomplishment at the end of the
assessment.  The  corresponding information
competence indicators of Grade 1-9 curriculum in
Taiwan is also given on the screen as shown in Fig. 12.
Notably, the assigned tasks for the steps that are not
completed are marked in red as illustrated in the
example.



Trackl-OO O OO0OOO0ODOOODO

4. Conclusions and Future Work

In this work, the assessment on information
competence of dealing with the daily life problems is
stressed and a multi-stage assessment platform is
designed to fit the purpose accordingly. The
assessment modules are semi-automatic because the
expected outcomes for each mission are provided by
the experienced teachers beforehand. Several selected
experienced teachers in elementary and secondary
school were invited to design the projects content for
the assessment so far. The corresponding application
software suite was developed to fit the project need. In
the future work, the assessment platform will be open
to the teachers in elementary and secondary school in
Taiwan before the fourth quarter of this year. The
assessment platform will be experimented in two
classes in elementary and secondary school before the
end of this year. Meanwhile, we will expand the
functionality of the platform to provide the diagnosis
for the students that fail to accomplish the assigned
tasks during each step of the mission.
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