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Multi-Level Usage in Various Environments
of Higher Education

ABSTRACT

The concept of Multi-Level Usage is widely used in the area of education today.
It can be beneficial to all; elementary schools, high schools, but especially to
universities and higher education institutions which focus more and more on offering
high tech and graduate courses in English rather than in the country’s native or official
language. Nowadays universities around the world want to stay competitive by having
international programs offering many courses in English either online or ‘in
classroom’. But there are some problems with both online and “in classroom learning.
Studies show that E-learning alone is not the most efficient teaching/learning method
because a student learns best by seeing, hearing, writing, reading, speaking (asking
questions) and interacting with the teacher and classmates. However, ‘in classroom’
learning is not always efficient especially when students learn a subject in other than
their native language, where the.language.can be. a barrier to efficient learning. A
student can benefit more when-the two types. of. learning (online and ‘in classroom’
learning) can be combined. Therefore, we: developed a system for teaching/learning
courses in classrooms, online, and also-combine learning systems. We show the uses
of Multi-level and how it can improve both online and ‘in classroom’ learning by
creating a Multi-Level course system and applying it into an educational environment.
Any educational institution can provide an environment for Multi-Level Usage
because it is not too costly, it’s reusable and not difficult to use once its platform and
methods are developed and implemented into its system. We use the applications and
purposes of SCORM (a popular standard for E-learning) since it is widely used in
Multi-Level, to implement a Multi-Level Usage web site based on the Learning
Management System (LMS) which is provided by Advanced Distributed Learning
(ADL). The web site made can make up and maintain different levels for
SCORM-based digital contents, it keeps only one copy in the hard disk, it shows the
proper level of any course chosen or taken by a user, and it can reduce the time and
money spent on learning while making it easier and more interesting.

Keywords: Multi-Level, SCORM, E-Learning, Distance Learning, Macro
University
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Chapter 1

Introduction

With the arrival of globalization and international job opportunities, international
study programs around the world became more and more popular especially in the
higher education areas. The improvement of Internet & World Wide Web is making
online learning more efficient and many educational institutions offer online learning
besides the traditional ‘in classroom’ learning (where students need to go to school for
studying every single subject using teacher to students direct interaction via seeing,
hearing, and speaking). One reason is that ‘in classroom’ learning in many situations
(international programs, difficult material, teachet.speaks too fast, classroom too big)
seems to create barriers and difficulties between the teachers and students [34]. For
example: a teacher (local or foreignér) may- be.great at lecturing a course in English,
but some of the local or foreign students may-not have good command of the English
language. These students may be better off if taught in their native language, but as
the case is, courses are offered only in English. The other way may be when a
professor can’t teach a subject well in English. He/she may be an excellent professor
when teaching in his/her native language. The department may not have much choice
because there may not be another professor available to teach this course. So, what
could the outcomes be if the teacher is required to teach in English and the students to
learn in English despite their ability to speak and comprehend it well?

Higher education comes with many difficult terms and technical language, which
can create difficulties even for students studying in their native language. Therefore,
schools need to focus on finding the means for providing better and easier ways for

students to learn if they are required to learn more or study in a foreign language.



Most if not all college and graduate local students can read and write English
better than they can listen to it or speak it [32]. Their comprehension level may be
different, and some may have to start with a more basic course, or a course that uses
simpler language. Thus, this raises the possibility of Multi-level courses and various
teaching environments (‘in classroom, online, live online, and combined
environments) which can help a student learn easier. He/she can start with an easier
level of a course and then move up to a more advanced level of the same course,
and/or he/she can choose the learning environment which is most comfortable or
appropriate. This may be more beneficial to the student and less troublesome for the
teacher and the institution to deal with.

An excellent contribution of Multi-Level Usage is that of being able to provide
different levels of the same course to both online.and combined (‘in classroom’ and
online) learning. Students should not have to-go to different schools to take a lower
level of a course, and the course can‘still-have the content, material, and teaching
ways of the most qualified professot even if he/she cannot teach well because of the
language barrier. The teacher can set up the course online, and he/she may just
schedule occasional ‘in classroom’ meetings to gradually expose him/herself and
students to difficult content in another language [33].

In the past, certain educational institutions focused on E-learning alone, for time,
convenience, and money saving, but a student doesn’t always benefit from a learning
system done solely on reading and writing. Also, reading and typing on a computer all
day is not the most exciting and healthy way of learning and things can be forgotten
quicker when only learning them online. But there are ample benefits of E-learning;
students can study courses at home, in the library, at a coffee shop, while traveling, or
basically at any convenient place. The students need not worry about understanding

the teacher well; take notes, or carrying a recorder with them to class. It also



benefits a government of any country by not having to build and maintain so many
classrooms within a school, while it allows the students to reduce the time and money
spent trying to beat the traffic and going to school as often.

Implementing Multi-Level Usage to both E-learning and ‘in classroom’ learning
can make higher education an easier, cheaper, and more interesting learning avenue.
The school or knowledge provider would be able to serve more people than before in
less time and in an easier way. Therefore, some higher education organizations are
devoted to provide a standard of the digital content for implementing such a
Multi-Level Learning System so that the content of learning material can be reused
and easily accessible. The Advanced Distributed Learning (ADL) [33] is one of these
kinds of organizations and primarily focuses on E-learning, so we will look into its
contents and attributes. The ADLdefined standard called Sharable Content Object
Reference Model (SCORM) [11-16,18, 24-25], it’s a-standard of E-learning, [1, 2, 17,
21, 27] and it defines the content aggregation,, runtime equipment, sequencing, and
navigation. It has the advantages of‘aceessibility, adaptability, affordability, durability,
interoperability and reusability. In this paper, we describe and show why we are

focusing so much on the SCORM’s Multi-Level Usage [6, 19-20, 26, 28, 31].

1.1 Motivation

Observing the obstacles and problems that students must deal with when
studying in an international environment, we have thought of a way or system to try to
overcome such barriers in the near future. Multi-level is an important learning concept
nowadays and can be used for many areas especially higher education. Various
learning environments (‘in classroom, online, and combined) are also very important

in providing students the adequate way of learning subjects. In education, we have



different phases of schooling such as primary school, high school, university and post
graduate. In industry we have different levels of certification to classify the ability of
people such as Cisco certified programs, Java certified programs, and Microsoft
certified programs. When we refer to any kind schooling in various areas, the quality
of education is the important issue to be addressed, and improving its quality is our
main goal. As it was mentioned in the introduction, schools are more aware of the
new problems globalization and international studies are bringing to the traditional ‘in
classroom’ learning. We hope to introduce this concept of combined ‘in classroom’ &
online Multi-level learning and also to provide a proper digital content for courses
being offered to students which can improve traditional ‘in classroom learning’ to
better cope with the needs of today’s students. Due to the fact that the registration
and part of the learning process:will be onling.or via computerized means, it is
important that an adequate digital. content is created to handle all the operational
means of this program not just the registration-process.

To successfully operate such ‘an educational system, we refer to SCORM as a
standard for the E-learning part of Multi-Level Usage. It defines the Course Package
& Runtime Environment and uses XML [33] technology to implement its Manifest
File and Meta-data File. The SCORM-based courses can be widely shared and reused
by people via Internet. Some schools build the Learning Management System (LMS)
[8, 23, 29-30] to assist the students’ learning process of a particular course and
provide a Distance Learning system. They focus on transferring existing courses using
traditional teaching methods on the web and make the non-individual and
non-adapted teaching more easily and widely available. However, the course can only
be used within their intranet system. Besides, if a course with different levels is to be
built, a lot of time must be spent to edit the levels and to make several copies of the

contents.



Therefore, we would like to research the Multi-Level Usage and SCORM to see
if there can be any better ways of using or improvising it for educational purposes in
different kinds of environments. We will look at the following situations: Can
Multi-Level Usage help teachers to teach better? How can a teacher with poor
command of the English language use SCORM to teach a course well in other than
his/her native language or in a bilingual environment? Is there any way to provide
different levels of content with only one copy in the hard disk available? What would

happen if we combine Multi-Level Usage and SCORM-based Digital Contents?

1.2 Overview of Research

According to the problems and scenarios mentioned above, we refer to the
concept of Multi-level Usage, the'Growing Book, ahd SCORM in order to provide the
teachers a solution for Multi-Level courses-and combined courses. We will build a
SCORM course editor, which will help‘the teachers to easier organize the course
structure, typing, and maintaining digital content of the SCORM standard. Then we
will implement a Multi-Level Learning Management System (MLMS) that provides a
friendly interface for the teachers to create Multi-Level courses and a Multi-Level

learning platform.

1.3 Thesis Organization

Chapter 2 briefly describes the background materials, literature review, and related
works. In Chapter 3, we conduct a feasibility study then show and discuss its results.
In chapter 4 the system’s architecture is revealed and discussed. The system
implementations and system’s various scenarios & prototypes are covered in Chapter

5. In the last chapter (Chapter 6) all the concluding remarks of this research, possible



future work, and continued research in this field are included.

Chapter 2

Literature Review and Related Work

There are many research areas related to the work done in this study. Such areas
include E-Learning [1-4], the Growing Book [5-6,], SCORM [7, 10] and the
comparisons of some LMSs [8, 25, 28]. This chapter introduces some literature

review work of these topics and how they are related and involved in this research.

2.1 E-Learning

In these current days, new téchnologies come about quickly and on a daily base.
People need to learn much more and retain a lot more knowledge than before to
operate the new inventions and technelogies‘available. Therefore, one of the issues we
face now is how to provide an easier:way for studying and also make it more
interesting! Although the traditional ‘in classroom’ learning is still the most beneficial
and perhaps most interesting way of learning because it is able to provide the full
learning process of hearing, seeing, reading, writing, and speaking, language barriers
for subjects thought in other languages than the native language of the students have
created problems for both students and teachers. So E-learning evolved as a learning
method for students with various needs and it seems to be more practical when
students study a course in a language other than their native one [4].

E-learning can be done over a computer via CD-ROM, Internet or satellite
broadcasting and can provide either a group or an individual learning experience.

Some students like verbal interaction and want to ask questions in class but are too



shy and feel embarrassed to do so in a ‘in classroom’ environment especially if the
course is not in their native language. But may they have no problem asking questions
if the other students don’t know who they are or cannot see them. So a live online
course can be set up by itself, or combined with an ‘in classroom’ course. Unlike ‘in
classroom’ learning, it can easier adapt teaching to the various needs of a student.
E-learning (live or recorded) can also be used completely in a course or it can be just
a part of a course in a combined learning system of ‘in classroom’ and E-learning. A
student may use E-learning as an introductory course to a more difficult ‘in
classroom’ course he/she must take to complete the degree requirements.

In the traditional system, a teacher needs to teach one course for few or many
students at a time. A teacher plays the main role during the class. He/she decides the
way of teaching and also controls the process of studying. Though some teachers will
consider the degree of the students’ learning to modify their teaching methods and
speed, they still cannot fit the needs-of.all-the students. After all, the level of the
students in one class is not the same; and. the time of the teacher is limited. With
Multi-level E-learning, some situations can be changed and adjusted. The students are
able study the courses anytime they want and can control the learning progress
because this type of learning can be either individual & group, and the teaching is
adaptable. In many cases, however, people supporting traditional education have
focused on transferring existing courses using traditional teaching methods on the
web. They just made the non-individual and non-adapted teaching more easily and
widely available.

Current ‘in classroom’ and online learning systems provide the same content for
all the students. This means that the students may not learn efficiently so new
implementations and changes must be made. Students should be able to choose what

they feel is appropriate for them to learn rather than learn more content than they can



understand or content that is unrelated to their particular study objective. Although, it
is much easier to make changes and implement different levels to online learning
contents, Multi-Level Usage can be used in both environments, online and ‘in

classroom’ [33].

2.2 The Growing Book

A Growing Book is an electronic book co-developed by a group of teachers who
are geographically dispersed throughout the world and collaborate in teaching and
research. The Growing Book must be constantly updated and expanded, as it is
necessary. The Growing Book is used by every one of the teachers involved both in
the local classroom as well as in the worldwide Distance Learning environment. The
contents of the Growing Book at& owned by differént authors who may utilize and/or
provide different tools for Distance Learning, ‘in classroom’ learning, self-learning,
and assessments. The Growing Book should-support the Multi-Level, Multi-lingual
and Multi-modal shared content co-developed by the many teachers and also it must
have comprehensive material. Multi-Level Usage means that the ‘same course’
materials can be organized in different ways to be used in a regular semester course, a
short course, a introductory exposition, an advanced seminar, etc. Multi-lingual Usage
means that the same course materials can be translated and used by different
languages. Multi-model Usage means that the same course materials can be used by
people with different perceptual preferences and various handicaps. The Macro
University is a framework made in such a way, that many virtual universities could

pool their resource together.

2.3 SCORM



SCORM was launched by the ADL, an initiative sponsored by the Office of the
Secretary of Defense (OSD) in the USA. The SCORM is built upon a common
Web-based “Content Aggregation Model” and “Run-Time Equipment” for its learning
content. SCORM is a collection of specifications and standards that have been
bundled into a collection of “technical books.” These technical books are presently
grouped under three main topics: 1) the “Content Aggregation Model (CAM),” 2) the
“Run-time Environment (RTE),” and 3) “Sequencing and Navigation (SN)”. The
features of the SCORM are accessibility, adaptability, affordability durability,
interoperability and reusability. As shown in Figure 2.1, the Content Package is
composed of Manifest File and Physical Files. The Content Package uses Manifest

File to arrange and pack Physical Files as the framework of the course.

Figure 2.1 The Conceptual Content Package

2.4 Comparison of some Learning Management Systems

Table 1 shows our comparison of Learning Management Systems between Fu Zi
College, MIT Open Courseware and Cyber Link CTMS. Fu Zi College [34] is a web
site used for E-learning and sharing teaching materials between teachers in Taiwan. It

has an Account Management System but it is only used to keep users’ information. It



does not provide any assessment to help someone know what kind of material he/she
should learn. One can choose what he/she prefers to study. It does not implement any
standard of E-learning or the concept of Multi-level.

Massachusetts Institute of Technology (MIT) Open Courseware (OWC) [35] is a
free and open educational resource for faculty, students, and self-learners around the
world. OCW supports MIT's mission to advance knowledge and education, and will
continue to serve the world in the 21st century. OWC is a publication of the MIT
course materials, not a degree granting or a certificate-granting program. It doesn’t
require a registration process or provide any assessments for a user, and also, it
doesn’t follow E-learning standards but it provides Multi-level courses for students.

Lotus LMS is a product of IBM which provides a solution of E-learning for the
enterprise to train their employees:It'is a web-based system that also provides account
management. It follows SCORM' E-Learning . standard but it doesn’t provide

Multi-level application.

Table 1. Comparison of Some Learning Management Systems

Fu Zi College | MIT OpenCourseWare Lotus LMS
Web-based Yes Yes Yes
Account

Yes No Yes
Management
Assessment Yes No No
Standard No No Yes
Multi-level No Yes No

10



Chapter 3

Feasibility Study

We performed a feasibility study to find out about the benefits teachers can get
from using Multi-Level Usage in their teaching. For analyzing ingredients and related
concepts in developing our Multi-level learning system, we requested the developers
to fill out the questionnaires we prepared so we can later evaluate them and make
some system implementation decisions.

The developers are participants of the survey who have the goal of editing the
teaching materials while combining, teaching expetience with knowledge, expertise,
and devotion. There were 12 patticipants in-our sample size used as developers of our
system and its implementation. Half*of them-are teaching in colleges and technology
schools in Taiwan. The other 6 are teaching undergraduate and graduate programs in
universities around Taiwan.

Table 2 shows the features of our research and what the teachers can use and
benefit from. We provide a Learning Management System (LMS) based on some of
the concepts of the LMS’s previously discussed and compared, which can help
teachers to easier implement a Multi-level course with as many levels as they prefer.
We use a section as our basic unit when setting up the levels of a course. We don’t
provide the re-indexing function (used to arrange the index of the chapters and
sections) because we think if we change the index, the students cannot easily refer to
the original course, which is more complete. We use SCORM as the basis of our

Multi-Level E-learning system and we get the SCORM-based course package as an

11



input for our system. This will help teachers to save time when build a digital course.

We also implement a tool for teachers to easier transfer their digital content to a

SCORM-based course.

Table 2. Features of a Multi-Level System

Easy to implement Multi-level Usage? Yes

Number of levels Decided by teachers
The basic unit of a Multi-level courses Section

Re-indexing No

Supporting E-learning standard SCORM

Provide an easy to use tool for building a course package | Yes

Get a shareable digital course for modifying SCORM-based course

3.1 The Contents of the Questionnaire

We provided 15 questions (Appendix A) for the 12 participating teachers to find
out their needs while teaching a course. First, we needed to know if the participating
teachers could see any uses or benefits of a Multi-level system in their courses. Then
we asked them several different questions to see the needs they encountered from

various difficulties or obstacles that a course may present.

3.2 Analysis of the Questionnaire

Each figure contains the 12 participants and their preferred choices. Figure 3.1
shows the needs for Multi-level courses in three different situations. We can see that
most participants have a high requirement (8 chose high) for Multi-level courses for

different levels of a course situation. If different classes of the same course are offered

12



at the same school (‘in classroom’ and online), most teachers (6 responses) didn’t see
much use for more Multi-level courses to be implemented. They felt the students
would benefit enough from the same course being offered in two environments
(online and ‘in classroom’). For different students’ abilities in the same class, the
teachers that chose Multi-level for a course (5 participants) are almost the same in
number as the teachers chose not to use Multi-level (4 participants). The requirement
for different level students in the same class situation is higher than for different

classes being offered at the same school situation.

Multi-level Preference

Number (#) of

Participants

S N A~ O 0

Very High High Normal Low  Very Low

@ For different levels of a course
| For different classes in the same school
1 For different students in the same class

Figure 3.1 The need for Multi-level courses. If there is only one type of course

offered (online or ‘in classroom), the teachers think there is a need for Multi-level use.

Figure 3.2 shows the scale of for Multi-level necessity that the participants might
see for their courses in three different conditions or situations. Most of the teachers
preferred three levels for a course, but some of these teachers felt they may require

more or less levels depending on the kind of courses. For scenarios having different

13



class levels in the same school and having different level students in the same class,
two or three levels are enough. For different type of schools and teaching in another

language some teachers need more or less levels for a class and type of course.

Number of levels

# of
participants

S DA~ O ©

2 3 4 5 6

Levels

m For different levels of a course
g For different classes in the same school

O For different students in the same class

Figure 3.2 Three levels is what most teachers want for a Multi-level course

Chapter or Section?

# of
Participants

4]

S O B~ O OO

Chapter Section

m For different levels of a course
g For different classes in the same school
 For different students in the same class

Figure 3.3 A section is the preferred unit for Multi-level courses



We are also interested in the issue of what we should use as the basic unit for a
Multi-level course. Should it be a chapter or a section? As shown in Figure 3.3, most

of the teachers would like to choose a section as the basic unit for the course.

Re-Indexing?

6
4
# of
Participants
0

Very High High Normal Low  Very Low

@ For different levels of a course
@ For different classes in the same school

7 For different students in the same class

Figure 3.4 The Necessity for-Re-indexing:/If the course has different levels, most
teachers think it should be treated ‘as'a normal course, and therefore it should have the

same content or topics as the original. Only the degree of difficulty should vary.

A Multi-level course may be a sub-set of the original course. After we
re-organize the course, should we treat it as a new course or just as a sub-set of the
original one? If we treat it as a new course, should we change the index of outlines?
Figure 3.4 shows the opinions of teachers regarding the need to change the index of

outlines after building a new level for the course.
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Difficulty?

10

# of

m Level of
Participants

difficulty

S DB~ O

Very High Normal Low Very Low
High

Figure 3.5 The Difficulty of Making a Digital Course

Figure 3.5 shows how the participants feel about the difficulty for making a

digital course. Most of the teachers | aking a digital course is quite difficult.
set the shareable digital content for
s by themselves? As shown in Figure

3.6, most teachers consider that it 1 help can get shareable digital contents.

Usefulness?
8
6
Level of
# of 4 O use
Participants

0
Very High High Normal Low Very Low

Figure 3.6 Usefulness of Getting Shareable Digital Contents



3.3 Summary and discussion

Because of increased globalization in recent years, various international
programs at different universities and higher-level institutions around the world have
strived to attract students from various countries and different backgrounds hoping it
would make the institution more competitive. Moreover, an international program is
thought to improve and benefit the studying environment through more diversity in
knowledge and thinking and a greater variety of research projects conducted at that
particular school. But learning dilemmas in a traditional ‘in classroom’ environment
caused by language barriers between students (local or foreign) and professors (local
or foreign) and also extra money being spent on such programs are raising the issue of
efficiency and benefits of such programs to both the students and educational
institutions. Multi-Level Usage as shown by this survey can be one way of dealing
with situations as above. It can be used'in-educational systems to reduce various
problems created by certain teaching batriers-and also improve a student’s learning.

Based on the results of this ‘survey we-will built the architecture and system

implementations in the following chapters.
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Chapter 4

System Architecture

Our Multi-level Learning System is composed of the Account Management
System, the Course Management System, and the Assessment System as shown in
Figure 4.1. The Account Management System is used to manage the account’s
authority to control what a user can or cannot do. It includes Login(), Logout(),
AddUser() and DeleteUser(). The Course Management System is used to manage the
courses for these various purposes: to register for a course, view a registered course,
import a course, and set up the Multi-level system of a course. The Assessment
System provides an exam for a uset to help him/her to choose the appropriate level of

a course and also assess if he/she can go to the'next level.

Manage System

Accessment | I

System I Dynamic Multi-level Usage |

— | |

| I

Web Course Manage | | ‘/ Indexing | Multi-level |

© System - . '\DataBase Parser

| I
- I
Account - I
-

Figure 4.1 The Architecture of Multi-level Learning System

4.1 Account Management System
The Account Manage System is used to manage the authority of a user. It keeps

the user information and defines what he/she can or cannot do. As shown in the Figure
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4.2, the users may be separated into two groups. One group is the learner (student),
while the other is an administrator. When a user logs into the system, the Account
Management System will provide the functions according to the role or title of user.
An administrator can login the system, logout the system, add a user, and delete a user
for various purposes. If a student logs into the system, then the system will provide
the course to be learned according to the student’s registration. Usually, an
administrator would be a teacher or a teaching assistant. He/she can add the students
to a class and assign the courses to them. Then it could be treated as a virtual
classroom for a course. As the number of courses increase, it becomes a macro

university.

Figure 4.2 The Diagram of Account Management System.

4.2 Multi-level Course Management System

The Course Management System has the functions as shown in Figure 4.3. An
administrator can import a course, delete a course, and define the Multi-level of a
course. An administrator can also register as a student if he/she wants to study or

complete a course but he/she must be admitted as a student first. A student can register



a course that has already been imported by an administrator and then view the
registered course. He/she can register for many courses, ‘in classroom’ or online
courses in the same way students register for a traditional ‘in classroom’ learning
environment. The course management system will record the status of a student and

his/her progress or accomplishment in this course.

Figure 4.3 The Diagram of Course’Management System.

An administrator may be an expert teacher or a program director and he/she can
organize a course into different levels according to the needs. He/she can determine
if this course would be an ‘in classroom’ or online course based on the information
available from the system (course has adequate resources for either ‘in classroom’ or
online environment). The system can provide an easy way for the administrator to do
this so that he/she can only concentrate on classifying the level and/or type of course
and not spend too much time on other aspects. As shown in the Figure 4.4, the course
management system loads a course into a Multi-level course definition web page.
The teachers just need to classify the level and type of course (‘in classroom’, online,

or combined) for each chapter by clicking the radio button on the web page. After
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he/she finishes the process, the ClassifyCourse() will generate a Multi-level course
package of SCORM. The Learning System can load this Multi-level course package

for a Multi-level course purpose.

Figure 4.4 The Model of Generating a Multi-level Course

4.3 Multi-level Assessment System

The assessment system helps. a~student-find which level he/she should start by
providing an assessment exam. It can’be both oral and written. The Assessment
System will calculate the score he/she gets and then dynamically load the proper level
or type of the course (‘in classroom’ or online). The system will record the level of the
user and load the level/type of course every time a student continues studying the
course until he/she finishes it. After the leaner finishes a level and/or type of course,
another assessment exam is provided to see if he/she can go to another level/type or

whether more study at the present level is necessary.

4.4 Multi-level Course Structure Definition

SCORM uses the Manifest File as framework of its course package. We define

our course structure using the basis of the Manifest File )MS@JI:‘ture. As shown in
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Figure 4.5, the <title> tags are the outlines of the course; the <item> tags will be
chapter node, section node, or content resource, depending on its depth in the tree
chart. The <title> tag, which is referred to as ‘a child’ of <organization> tag, is the
title of the course. The <item> tags, whose parent node is <organization> tag, are the
chapter nodes. The <imsss:sequencing> tags are used to control the flow of the course
and seen as a sequencing node. The <title> tag, which is a ‘child’ of chapter node, is
the tile of that chapter. The <item> tags, whose ‘parent node’ is a chapter node, are the
section node. The section node may have only a <title> node or have a <tile> node
and several <item> nodes. If the section node has only a <title> node, it will also be a
resource node, which maps to the physical file. The <item> tags belonging to the
section node then will be considered as resource nodes. The ‘child’ of these resource

nodes will also be resource nodes and can continue.on in this pattern.

L R -]

> — > |
% ————— - ]
————— ]

L R -]

> == ]
> === > ]
> F————»{ ]

Figure 4.5 The Definition of Multi-level Course Structure.
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Chapter 5

System Implementation

This chapter describes the implementation of our Multi-level Learning System.
First, we introduce the system platform, then our SCORM Course Editor and our
Multi-level Course Generator system. Finally, we will describe the Adaptive Learning

activity and the model that dynamically loads a Multi-level course.

5.1 System Platform

The Learning System provides a commonly used web interface for the user to
access the system. We use JavaScript-and Java Server Page (JSP) language for
programs and we use Microsoft: Access as the database to store the Multi-level
indexing data and the account information. We use Microsoft windows XP as our
system platform and Apache Tomcat v4.1.24 as web server. In addition, we use the
Sample Run-time Environment, which is distributed by ADL, as the base of our
prototype. As shown in Figure 5.1, we also need to setup a windows XP system with

Java Run-time Engine and Apache Tomcat Web Server.
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Multi-level Course . _
B Adaptive Learming

1l Il

Sample Run-time Environment

Il

Apache Tomcat web server

1l

Windows XP Platform with Java Run-time
Engine

Figure 5.1 The Hierarchical Structure of Multi-level Learning System.

We use the grammar as shown in Figure 5.2 to parse the XML-based Manifest
File. The <organization> is the root of,the grammar and is defined as <item>. The
<item> is defined as <title>, <title>+<item> ot <title>+<item>+<imsss:sequencing>.
The <title> can be defined as outline and <imsssisequencing> can be defined as

sequencing.

Figure 5.2 Grammar used for Parsing XML-based Manifest File.

5.2 SCORM Course Editor

We provide a SCORM Course Editor to help teachers easily reorganize the
existing learning content so they can implement a course that matches SCORM
standards. The Course Editor provides some templates so that teachers can easily

build various types of sequencing and navigation. Those templates include None,
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Linear, Linear Controls, and Linear Choice. This tool provides a friendly user
interface and it can show the learning material or method one chooses to allow easier
view of what is handled by a user. A user (administrator) can drag and draw the
learning content to organize a new SCORM course. He/she can also load an existing
SCORM course structure for reorganizing. After the user finishes editing the course
structure, our tool will help him/her to packet the learning course into a SCORM
course with zip file. Though there are many SCORM course editors, they are too
difficult and complex to use and their learning curve may be too long. By using our
SCORM based editing tool, an administrator can easily transfer traditional learning
content to the SCORM type. Figure 5.3 shows the Top-down Function Block of our

SCORM Course Editor.

Figure 5.3 Top-down Function Block Diagram of a SCORM Course Editor.

5.2.1 LoadCourseXML()

This function is used to load an existing SCORM course structure for editing. A
SCORM course is organized by specifying a XML file named “Imsmanifest.xml.”
Our function parses the XML file to extract the text meaning from the node into a tree

node. The main role of the function is ParseXML(). In the ParseXML(), we use
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recursive function to achieve the editing of a course as shown in Figure 5.4.

Figure 5.4 Algorithm for Loading a SCORM Manifest File.

The ParseXML() is a recursive function. Line 1 is the declaration pf ParseplarseXN

It needs XMLNode and TreeNode+as inputsi: The XMLNode is ode in {ML

document and the TreeNode is a'node in the component of TreeView, which is uSed to

display a tree structure in windows platform. Line 3 checks if the 3/1LNode 1s]af(XMI_
Element-Node. Line 4 checks if the XMLNode is'a Text-Node. If bﬁ_lines 3 and 4 1f( x N

are correct, then line 5 will be run. Line 5 creates a new node in thg"component of ne
TreeView as newTreeNode. Line 7, line 8, and line 9 show whether or not the

XMLNode has any ‘child’ and run ParseXML() for every ‘child’. Thﬁputs of line 9 }

are the ‘child” of XMLNode and newTreeNode. 7 1f(XN

5.2.2 EditFunctions ()
The Edit Functions include three sub-functions: 1) AddItem(), 9Deleteltem(), PE

and 3) ShowItem(). AddItem() and Deleteltem() help a user to add anclde items in }

the organization tree show in Figure 5.5, and Showltem() displa)l tT handling }

content immediately.

12 returs
13 }

26



- ]
— ]

— Feed |
—> —
T po-d |
— peed |
— Feed |
e Feed |

- ]

- ]

Figure 5.5 The Concept of Building a SCORM Organization Tree.

5.2.3 BuildPackage()

This function includes two sub-functions. They are FormatSCORM() and
PacketZip(). FormatSCORM() transfers the tree in the component of TreeView into
SCORM organization and builds “Imsmanifest.xml”. PacketZip() will compress the

Manifest File and Physical Files-into'the SCORM-based course pgf;‘ﬁ

ysical
5.3 Multi-level Course Generator F lle S

Our Learning System provides an easy way for an expert teacher or program
director to generate the Multi-level courses. When a teacher runs the classified course
function, it will load the whole course into a web page. Every chapter and its sections
will be listed on the page and each chapter will follow with a Multi-level classifying
radio button. The teachers just need to click on the level or type of course to define
what they want to teach. After a teacher finishes the required action for every chapter
listed on the page, the function will generate several files as shown in Figure 5.6, and
the Multi-level course is ready for the student to use. The student can then register

the course and join a certain level or type (‘in classroom, online, or combined).
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Mobile Agent

Chapter 1 Introduction to Agents 9

1.1 What is an Agent? » Level | » Level 2

1.2 Agent History. rLevel 1 v Level 2 l I

1.3 Benefit of Agent. 1 Level 1 FLevel 2

= Manifest
Meta-data

Figure 5.6 Generating Multi-level Courses.
Organizations

Resources
5.3.1 XMLToForm() (sub)Manifest(s)

XMLToForm() parses the -structure of the matched level of “Imsmanifest.xml”

into a Leveling Web Page. The-Leveling-web-page 1s F’ﬁ%lﬁfé]u#w&%m a course.

Every section will be followed by some cheegked boxes. The number of the checked
The actual Content, Media,

boxes depends upon the number of levels thp;ggggglm@ﬁg}oa de@tﬁe]sef"@)he

box of a level is checked, this level will be added to the course. As shown in Figure
5.7, line 1 is the declaration of XMLToForm(). The input of XMLToForm() is the
Organization-node of SCORM. Line 3 and line 8 is the for-loop input and it will run
as many times as the number of ‘children’ of the Organization-node. For every ‘child’
of the Organization, line 4 checks if the ‘child’ is an Element-Node and Line 5 checks
if the name of this ‘child’ is “item”. If both line 4 and line 5 are correct, then

ParseNode() for this ‘child’ can be run.
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Figure 5.7 The Algorithm for XMLToForm().

1 int XML
d

for(int 1
11(Org
1f(O

Pa

Figure 5.8 The Algorithm for ParseNode(). 7 }

As shown in Figure 5.8, the ParseNode() is a recursive functi(gLine lis }e

declaration of the function. Its input is a XML node. Line 3 and line 4 check if the

node is a section node. If both lines check correctly, the ParseNo]e(Qrill addretum (

checked box to the html format output string. Line 7 to 11 run a Parsell)di) for %@ry

‘child’ if the node has ‘children’. Line 13 is the return function.

5.3.2 GenerateMultiLevelXML()

GenerateMultiLeve XML() generates some of “Imsmanifest.xml” files according

29



to the outputs form the Leveling Web Page. Every level will come with an
“Imsmanifest.xml.” A section will be added to the level-n “Imsmanifest.xml” if its
box of a certain level is checked. As shown in Figure 5.9, line 1 is the declaration of
GenerateMultiLevel XML().nThe inputs of the function are levelingarray,
numberofchapter, numberofsection, and numberoflevel. Levelingarray is gotten from
the Leveling Web Page. The value will be set to 1 if the box is checked. The
numberofchapter indicates how many chapters are in the course, the numberofsection
indicates how many sections are in that chapter and the numberoflevel indicates the
number of levels being generated. Lines 3 to 4 are the for-loop to run for every section
in each chapter. Line 5 loads all chapter sections of the Organization-nodes into the
organization array from original “Imsmanifest.xml”. Line 6 loads all resources of all
chapters in the Resource-Nodes into resource array from the original
“Imsmanifest.xml”. Line 7 to 42 copy the organization and resource data into the

“level-k.xml” if that section is checked: Line-15-returns 0 to exit function.

Figure 5.9 The Algorithm for GenerateMultiLevel XML.
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5.4 Loading Multi-level Course and Learning Activity

This section describes the function of how to dynamically load a Multi-level course

and the flow of the learning activity.

5.4.1 Dynamic Loading a Multi-level Course

The feature of our Learning System is that we can use the same course material
to achieve the purpose of a Multi-level course. We only keep a copy of the course
material into the Learning System. When a student starts a course, the
AssessmentLevel() will assess his/her level, then the XML parser will dynamically
parse the course setting from “Imsmanifest.xml” into the indexing database according
to the student’s learning ability. Then  the LoadMultilevelCourse() will load the
Physical Files according to the indexing found'in the database to provide the adaptive

learning content as shown in Figure 5.10.

- -~ — -

Figure 5.10 Dynamic Loading Multi-level Courses.

There are three different ways to decide the learner’s level in our implementation
as shown in Figure 5.11. First, the user makes the decision to choose a level or type of
course. Second, the administrator of the system decides which level and course type

can meet the user’s needs. And 3rd, the system can provide an assessment exam for
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the learner and load the corresponding level of a learning content. The benefit of the
assessment system is that a student can choose to take a lower and a higher level of
the same course simultaneously for various reasons: 1) if he/she is pressed for time, 2)
passed a higher level but wants to review more content at a lower level, and 3) passed
a higher level but is unfamiliar with the course material and wants to take a lower

level.

Deciding a
Course Level

' ! '

Decide Level

Decide Level by Decide Level
Self Monitoring by Admin by
Examining

Figure 5.11 The Ways of deciding astudent’s Level.

XMLParser() will parse the matched “Imsmanifest.xml” of a user’s level and save all
the useful information. Then, using a JSP web page one can put the data into an
Indexing Database. As shown in Figure 5.12, line 1 to 5 run XMLParseData() for the
‘children’ of Organization-node. XMLParseData() extracts useful data for every
chapter. Line 10 contains the ID of the node, line 11 the type of resource, line 12 the

title of the resource, and line 13 contains the location of the resource.
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Figure 5.12 The Algorithm for XMLEParser().

5.4.2 The Learning Activity
As shown in the Figure 5.13, when a learner logs into the systerr@e SWbli C VOi
check if he/she has registered for any courses. If the student is registt7d, then he/fl IN
1{(xmIIN¢

can select the course that he/she has already registered for. If not, he/she can register

new course. The assessment sub-system will give the user an exam to&lp the studellf(X l l l 1}

determine which level of the course he/she should register for, and t@ the Learning 1f(Xm}

System will dynamically load the course accordingly. Now a user ca c@inue on to i t@
the learning process. The Learning System will keep the status of what the student
does in the course so that he/she can study the course at a particular][e\ll until it is tYI

-

finished.
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Figure 5.13 The Learning Activity Flow Chart

5.5 System Scenarios

To better serve the needs of different students and to decrease the stress and extra
work of teachers facing a difficult learning environment (ex: an international learning
environment) we also implemented certain prototypes besides an assessment testing
system for choosing a course. Such system as shown bellow can help the student
choose a course for an online, ‘in classroom’, or a combined program of ‘in
classroom’ and E-learning environment according to his/her needs. One scenario can
be; if an ‘in classroom’ course taught in English proves to be too difficult for some

students, a lower level version of the same course can be set up by an administrator
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partially online and partially ‘in classroom’ or combined. This way a student can get
proper knowledge and develop listening skills gradually when learning in a language
other than his/her native language, rather than being overwhelmed all at once by a
very difficult course of ‘in classroom’ environment. Although the available options or
scenarios using Multi-Level can be many and benefit learning in numerous ways, a
general view of its uses are shown through the various other scenarios described in
this section.

Other scenarios of the Multi-level Usage of SCORM presented here include the
following prototypes: 1) “Transferring an Existing ‘in classroom’ or online Course to
a SCORM-based Multi-level Learning System,” 2) “Application of Learning by a

Given Level,” and 3) “Application of Learning by an Adaptive Level”.

5.5.1 Transferring an Existing Course to.a SCORM-based Multi-level
Learning System

We will transfer an existing <‘in..classtoom’ and/or E-learning course to our
SCORM-based Multi-level Learning System. We use the Mobile Agent Learning web
site as our sample. The Mobile Agent course is composed of html files, graphic files
and flash files. The steps are as the follows: (1) Transferring a Course to a

SCORM-based Course Package, and (2) Making Multi-level Courses.

5.5.2 Transferring a Course to a SCORM-based Course Package

We implement a tool to organize contents into a Manifest File. As shown in
Figure 5.14, we provide some templates for the sequencing control. The users just
need to drag and draw the content to the editing area in the left side of the window
and specify its outline to finish the editing. After editing, the users can select the

“Build SCORM Packet” item and the SCORM-based course is therefore created. If
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the users want to modify the outlines, they can click on “Load Existing File” to load
the Manifest File that was previously created. When files are selected, their contents

will be displayed in a window so that a user knows what’s being edited.

1 BCORM Course Editor v5.4.9.1
Content Package Agegration

Add Resource l
Learning Type

Drirectary
Linear ﬂ
Fioot Directary
Add New Sub-Title Delete Sub-Title ChDocuments and Setti — Browse
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4.2 Meiit of Mobile Agent 2/3
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4.3 Mobile Computing Paradigm 243
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4.4 Execution Environment of Mobile Agent 1/4
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4.4 Execution Environment of Mobile Agent 374 .
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Figure 5.14 The Manifest File Editor.

5.5.3 Making Multi-level Courses

This application shows how an administrator can make up a Multi-level Mobile
Agent course. An administrator needs to import the SCORM-based Mobile Agent
course into the web site. Before an administrator can do this, he/she needs to log into
the website as shown in Figure 5.15. After the administrator logs into the system,
he/she can import the course as shown in Figure 5.16. An administrator may be a
program director, a teacher, or an assistant who has the ability to define what kind of

teaching material and course type is suitable for the level of each course.
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Go Back To Main Menu

Course Import
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Eriter the name of the Zip file containing your course content that you wish to irmport:

CADocuments and Setting
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® vES
O Mo

(]

Help!

Figure 5.16

Importing a new SCORM package into the system.
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Every course has its default level setting such as the overview of a book. When
an administrator wants to choose the level of a course, he/she may choose to use the
default level setting or to level a course at will. He/she may design how many levels
the course needs to have. After the administrator fills in the number of levels, the
system will load the profile of the course and provide a friendly page for him/her to
define the level of every section. What he/she needs then to do is check the boxes

with the corresponding level, as shown in Figure 5.17. Then the system will generate

the Multi-level system for a course.

2 ADL Sample Run-Time Environment Yersion 1.3 Beta-3 - Microsoft Internet Explorer g@lgl
#RE &EE wRE BEREW IROD HHE "

Multi-level Learning System

Mobile Agent
Chapter 4 Mobile Agent
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4.1 Introduction
4.2 Merit of Mobile Agent
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OLewvel 0 ClLewel 1 ClLevel 2
OLewvel 0 ClLewel 1 ClLevel 2

4.2 Merit of Mobile Agent 143

4.2 Merit of bMobile Agent 243

4.2 Merit of Mobile Agent 343
4.3 Mobile Computing Paradigm

4.3 Mobile Computing Paradigm 1/3

4.3 Mobile Computing Paradigm 2/3

4.3 Mobile Computing Paradigm 3/3
4.4 Execution Environment of Mobile Agent

OLevel 0 Cllevel | [lLevel 2

[OLevel_0 CLevel_| [Level 2
4.4 Execution Environment of Mobile Agent 1/4
4.4 Execution Environment of Mobile Agent 2/4
4.4 Execution Environment of Mobile Agent 3/4
4.4 Ezecution Environment of Mobile Agent 4/4
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4.5 Behavior of Mobile Agents 1/2
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Summary [OLevel_0 CLevel | [Level 2

Ezercize 1 [OLevel_0 ClLewvel | [Level 2 v

CLewvel 0 ClLevel | [Lavel 2

Figure 5.17 A Friendly Interface for setting up a course level

5.5.4 Application of Learning by a Given Level
One of the purposes of Multi-level Learning System is to provide the proper

level of learning content to meet a student’s real needs. We don’t need not provide
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him/her with too much or too difficult learning material. This will help the student to
study a course better and easier. The Learning System provides an account
management sub-system. The sub-system will record the user’s learned activities
and other relative information. After the administrator creates the account, the user
can log into the system, change its password, register for a new course, and view the
registered course, as shown in Figure 5.18.

2N 92BE LN - {538 A BHTR R AN - Microsoft Internet Explorer
#REE HEE W0 »HSEW IAD SHE

E50LLE

——

Figure 5.18 The User Login Page
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Before a user can begin stlli"d_ying_‘é:;bu’r’s'e he/‘_é_ﬁe needs to register for the course
of choice as shown in Figure 5.19. After registéfing, the system will provide him/her
the test for proper level or type of course according to the placement of that test.

Figure 5.20 to Figure 5.22 show examples of three level courses.
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41



ADL Sample Run-Time Environment Yersion 1_3 Beta-3 - Microsoft Internet Explorer

BREE REE SR FHeEW IRD HA®

Multi-level Learning System

g-@ Mabile Agent
=+ Chapter 4
D Overvievs
~[3 4.1 Intraduction
[ 4.2 Merit of Mahile Agent
[—]@ 4.3 Mobile Computing Paradigm %E?I\JEEI- 4
[0 4.3 Mohile Computing Paradigm 1/3 ) -
[ 4.3 Mobile Computing paradigm 2/3 4.1 Introdwetion
[ 4.3 Mohile Computing Paradigm 3/3
-4 4.4 Execution Enviranment of Mobile Agent
[0 4.4 Execution Erviranment of Mabile Agen 4.3 Mobile Compuling Paredigm
1] 4.4 Execution Ervironment of Mobile Agen 4.4 Exce
: [ 4.4 Execution Ervironment of Mobils Agen
[ 4.4 Execution Erviranment of Mobile Agen
=43 4.5 Behavior of Maobile Agents
[ 4.5 Behavior of Mahile Agents 172
[ 46 Behavior of Mahile Agents 2/2 &
[ Exercize 3 ‘o 4
~[1] Exercise 4 - =
[0 Exercise 5

4.2 Menit of Mohile Agent

on Environment of Mobile Agent

4.5 Behaviar of Mobile Ageat

In this chapter, we move on to the
core issue of this curriculum
Mobile Agent

After describing the general idea of
a rmobile agent and how it operates,
we present & mobile computing
paradigm, put both Mabile Agent
System and Remote Produce
Calling anto a comparison, obseme
fram different perspective, thus
showing the advantage of a mobile
agent.

MNext you need to know is, what a
mobile agent is composed of, the
rmechanism by which it operate

Finally, we will look at now days'
implementations of mobile agent
systemn, and where they can be

employed.

Figure 5.22 Example: LFYQI 3ofa Three-level Course.

2 ADL Sample Run-Time Environment Yersion 12 Beta-3 - Microsoft Internet Explorer

BEE REE SR #HRBEW IRD HAW

Go Back To Main Menu

Available Courses

Please Select a Cou
Mobile Agent

Photoshop Exarmple - Cormpetency
Photoshop Example - Knowledge Paced

Photoshop Exarple -- Knowledge Paced with Reuse
Photoshop Example -- Linear

Photoshop Example -- Linear Choice

Photoshop Exarnple -- Linear Controls

Photoshop Exarmple -- Remediation

Hela!

Figure 5.23 The list of available courses.
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5.5.5 Application of Learning by an Adaptive Level

When a student logs into the system, it will show a list of the available courses to
choose from as shown in Figure 5.23. After choosing a course, the system will give
the user an exam to measure his/her level for the chosen course as shown in Figure
5.24. A course can be either ‘in classroom’ or online. Then the system will load the

matching course level for the student as shown in Figure 5.25.

3 ADL Sample Run-Time Environment Yersion 1_3 Beta-3 - Microsoft Internet Explorer
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Figure 5.24 An assessment example
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Chapter 6

Conclusion

6.1 Summary and discussion

This work presents a SCORM-based Multi-level system of education. We
provide the web-based interface for a learning platform that can be easily used and
distributed. The teachers can set up courses on the web and easily generate different
levels of a course while choosing the appropriate type of learning environment (‘in
classroom or online) for their students. They can manage the account of students to
check their status and help them to finish.a course. The students can join a course
according to their proper ability./level. This'will help students to study in an easier
way and avoid studying more content than“what they really need. Students can also
study higher and lower levels of-thesame course simultaneously for various needs if
the assessment test for a higher level waspassed.

The Learning System’s prototype achieves the Multi-level Usage but only keeps
one copy of the Physical Files for easier management of the content. It can
dynamically parse the level setting into a database and load the course of this
particular level. The course is based on the SCORM standard so that the Learning
System can import any SCORM packet as resources. Teachers can get the package
from Internet, or from the content providers. They can also make up the course
content by themselves.

Our system focuses on the Multi-level function and learning activities. In the
future, we can extend our functions. For example, we could make the Assessment

System more powerful and selective. It may provide some reminding information
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when a learner is taking the exam, be able to give more descriptive and complete
information, and select specifically from large samples. The questions of an exam can
be dynamically loaded according to the previous score that a testee gets. This way,
students don’t need to answer too many questions that may be too easy, too difficult,
or unnecessary. It can repeat the same questions or similar questions at a later time of
the exam to prevent him/her from guessing answers often. It can give a different
weight to every question according to the average score of a user taking the test.
These ways will help the Assessment System to assess the level of a user more
correctly.

We can also integrate the Learning Content Management System (LCMS). The
courses can be reused and we may easily generate a new course without editing the
content ourselves. We can extract the digital content from the other courses to create a
new one. The way of leveling a-course in outr.system-s by having an expert teacher or
administrator defining it. We can extend-this-function to let the system automatically
form or execute the leveling. The system can ¢ollect the information of the learner’s
level, and then it can calculate the level of a chapter with some algorithm according to

the weighted average of a user’s level.

6.2 Contributions and Future Related Research Topics

To implement a combined Multi-level system, it requires both time and resources
to make the necessary assessments and observations. Our investigation and work have
only covered a small portion of how to implement a Multi-Level Usage in a higher
education learning environment. Therefore, to continue the investigating work of
Multi-level Usage in Higher-level education, further assessments and research should
emphasize on the following:

1) Conduct another feasibility study as the one in this research using a larger sample
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of teachers to see if preference for Multi Level is affected by different sample sizes.

2) Conduct a similar type of feasibility study as done in this research but this time
only to college students, graduate students, and/or any students that study in a higher
education system especially if they study in an international schooling system.
Explain the benefits of a combined Multi-level educational system (‘in classroom” and
online). Then ask them various questions (similar to the questionnaire for the
teachers) regarding their preference for different levels of the same course, online, and
‘in classroom’ environments and issues regarding their ability to learn in a language
other than their native language. This kind of a research will allow for better
understanding of students’ needs and preference for a type of course and level.

3) Set up an experimental project where students and teachers with English language
problems and any other learning,or teaching obstacles considered can be selected
indiscriminately for Multi-level=in.classroom>and online classes. The teachers should
design the particular courses and their level-accordingly and then have the students
take the most suitable courses according to their needs and abilities.

4) Check the responses or results of the experiment above, conduct an analysis
between the results obtained from the experiment, and build a conceptual/
mathematical model to verify if the benefits of this proposed project stand as reliable
and worthy to be applied. This may help find out more exact details of how
implementing such a system can do all the proposed objectives: 1) make learning

easier, faster, and better, 2) save time, 3) save money, and 4) save resources.
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APPENDIX A

About 30 samples of the questionnaires bellow were sent out and given to professors
and lecturers that teach at universities and technical schools. 12 respondents out of
about 18 returned questionnaires returned to us gave complete and useful information
for developing and completing our feasibility study. The questionnaire for the

developers included the following questions bellow:

(1) What kind of school do you teach in?

(2) How could you use Multi-level courses in different kinds of schools and
programs?

(3) How many levels do you feel are necessary for a particular course?

(4) Do you need to change the index of chapters or sections after separating the
course into levels for different programs. or classes?

(5) How do you feel about teaching the same’course in both ‘in classroom’ and
online environments?

(6) How can you use Multi-level courses for different class types and environments?

(7) If you taught a course in another language; what kind of teaching method would
you prefer (online or ‘in classroom’) and would you prefer different levels?

(8) Would materials differ for the same ‘course which uses different environments or
methods (‘in classroom’ or online) at the same school?

(9) How would you separate the content of materials for different levels of the
course?

(10) How do you want to separate the content of the material for different classes that
teach the same subject?

(11) How would you use Multi-level courses for different students in a class?

(12) How many levels of a course do you need for different students in a class?

(13) Do you need to change the index of chapters or sections after separating the
courses into many levels for different students in a class?

(14) Do you think if it is difficult for making digital contents?

(15) Would it be helpful if you can get some digital courses with ‘in classroom’ and

E-learning standard?
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