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Abstract

Distance learning is available for many years, and web-based learning is expressed as a form of distance learning by using Internet technology as the carrier medium and a type of software as a learning medium. 

Although learning style theory is widely accepted amongst educational theorists in the context of traditional classroom environments, there is still little research on the adaptation to individual styles in web-based learning environments. 


In this research, we present a model of web-based learning for teaching Visual Programming in Delphi by adopting individual learning styles. A software system was developed for this purpose where two learning models are implemented. The goal of this research is to examine the influence of the two implemented models on students of different learning styles enrolled in a web-based programming course. Students were randomly divided into two groups, one for each learning model, and were given access to a website designed specifically for this purpose. Pre and post-tests were carried out. A controlled evaluation was done to assess the impacts of the system on students programming skills as well as their attitudes surrounding the use of available web facilities.

Keywords: Distance learning; Web-based learning; learning styles; learning models; 

                  PBL; 4MAT.
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Chapter 1

Introduction

1.1 Background

Education is always taking advantage of innovative technologies and it is related with the growth of information distribution through the last two centuries, but in the last quarter of the 19th century the integration between information and telecommunication technologies has supported distance learning by providing learning situations that are accessible to individuals at any time and anywhere.  

There is a new vision developed during the past 30 years, strongly influenced by the social and cognitive sciences, and as a consensus, the educational system is now focused on learning rather than on teaching.  
The issue of assisting people to learn how to learn has been an active research area, and now there is a growing acceptance that understanding the way students learn is the key to improve the education process.   There is a consensus that each person has a preferred way of perceiving and utilizing knowledge, which indicates the way he/she structures and analyses the information.  Therefore, learning will be easier when there is a strong correlation between the ways in which new material is presented to us and our learning preferences.    

For the last three decades, researchers have started to pay considerable attention to learning styles theory.  Although some researchers in the field of Computer Science have adopted the idea of using learning styles in education, there is still little research on the adaptation to individual styles in web-based learning environments [30].  

The implemented project named “WBLS” was designed to provide a flexible environment for learners by adopting learning styles theory in web-based learning.  The system can be located at  (www.delphi4all.com).

Traditional education methods cannot keep up with demand.  Learning is now a continuous process.  This trend is evidenced by the fact that over 80% of educational institutions in the United States offer some form of distance education [27].

1.2 Learning and Computers

Learning always takes advantage of new technology, starting from printing machines, mail services, analog signals to digital computers.  With computers and variety of media available, the designer (or instructor) can provide the user (student/learner) with a range of approaches to make the course material more meaningful.
1.2.1 Computer-Based Instruction (CBI)

The origins of computer-based instruction began in late 50s of past century using computers for programmed instruction.  The rigid structure and lack of interactivity make CBI very passive learning.  Early Systems rely heavily on printed material and were often just a supplement to conventional instruction.

As computers became widely used by many universities, CBI advanced and gained a successful step in using computers in education than the early systems.  

As computer technologies advance, more advanced operating systems and platforms (such as Microsoft Windows) become available with more sophisticated authoring tools and higher-level languages; make courseware easier and faster to develop.   

1.2.2 Online Learning


Online learning can be defined as information presented and learned through a network or Internet.  Online learning has many characteristics and features over traditional face-to-face or correspondence learning, these features include: Dynamicity, collaboration, individualization, and flexibility

1.2.3 The Internet and Learning

The World Wide Web (WWW) represents a new concept in technology, the library on our desktops, the dictionary at our fingertips, and the sound at our ears.  There is nothing that we hear or see that cannot be available through WWW [26].

The Internet promises to be the true distance learning delivery system about which everyone has dreamed of.  Non-platform specific, anyone with an average PC of any flavor can take an education or training course from anywhere in the world with nothing more than his/her computer connected to the Internet.  

The first university formed to provide degrees entirely through Internet courses was Jones International University in 1993 [17].  Currently, there are more and more colleges and universities offering web-based courses and programs around the world, such as Phoenix, and the British Open University.

The Internet supports various levels of dialogue depending on the technology used. Good computer-based communication is necessary for collaborative learning which has the advantages of meeting a variety of learning style needs, of overcoming time and space barriers, and of creating group cohesion among dispersed learners [9].

1.2.4 New Barriers to Access

Although the web breaks down the long-standing physical and temporal barriers of access to education, it can create new kinds of barriers for students.  These include: computer hardware that malfunctions, difficulty in setting up software to access an educational institution or Internet service provider, and encountering constant busy signals when dialing up from home.  

1.3 Web-based Learning Systems

Web-based learning environments are great asset only if they are designed well and used as intended.  The urgency to create courses in response to the growing demand for online learning has resulted in a hurried push to drop PowerPoint slides into Web-based course management systems (such as WebCT or BlackBoard), putting an electronic quiz, put together a few discussion questions, and call it a course! Of course it is not.  

1.3.1 Learning Communities

Learning communities are groups of people who are informally bound by a shared practice, creating the right understanding in the right context to learn from each other.  In other words, people doing similar work learning from each other how to do their work better.  

1.3.2 Advantages of Web-Based Learning
Many educators agree that Web-based learning has many advantages include:

1- Flexibility: It has no time constraints.  The learning can continue for hours, whereas in 

     a classroom setting there are time restrictions.

2- Non-Linear Structure: The Internet supports and encourages more than one way of 

      navigation through a document (hypertext-based structure). 

3- Resource Integration: The Internet gives access to the largest library in the world.  
5- Ease of Content Update: updating the content of an on-line course does not require 

     preparing new written material and somehow distributing them to the students.  
9- Controllable Access: Instructors can direct and monitor who receives web courses, 

     when, how many times, and in what sequence.

1.3.3 Disadvantages and Limitations of Web-Based Learning
Although WBL has its advantages, it has its drawbacks.  Instructors must take care of these drawbacks to implement effective Web-based courses.  Some of these disadvantages are:

1. The need to own or have access to a computer with the necessary hardware and operating system.

2. Although hypertext structures offer more freedom for exploration, self-directed and self-paced learning, they can also result in user disorientation and information overload.

3. Bandwidth/browser limitations may restrict instructional methodologies and may slower performance for sound, video, and large graphics.

4. The lack of face-to-face communications.  Instructors must be innovative in working around this problem.

1.3.4 Web-Based Learning Challenges
Despite growing, WBL initiatives are often undermined by technology factors.  Most WBL tools require a large bandwidth and a solid networking infrastructure in order to scale across large enterprises.  The impact of Web-based learning environment can lead to feelings of isolation unless the instructor is able to be available and responsive to students' questions and comments.
1.4 Learning Styles

The term Learning styles refers to the ways individuals prefer to receive, process and present information and ideas.  Some people, for example, find it easier to understand a new concept by reading a textbook, whilst others prefer a verbal explanation.  Likewise, people may vary in how they most effectively demonstrate their understanding: graphically, verbally, or in writing.

A common mistake made by educators is to assume that students learn in the same manner.  From literature, we know that every individual has a preferred way of perceiving and then processing new information.
1.4.1 Aspects of Learning Styles

Learning styles can be categorized into three aspects, it is helpful to distinguish these aspects when discussing learning styles, these aspects are:

1. The cognitive aspect includes the ways the learners decode, encode, store and retrieve information.  Do they process information by focusing or scanning, randomly or sequentially, concretely or abstractly?

2. Affective aspects of learning style include emotional and personality characteristics related to such areas as motivation, attention, control, interests, persistence, responsibility, sociability and willingness to take risks.  

3. The physiological aspects of learning include the following: sensory perception (visual, auditory, kinesthetic, taste and smell); environmental factors (noise level, light, temperature, room arrangement); need for food during study; and times of day for optimum learning.  All of these physiological aspects affect the way a student learns and processes information.

1.4.1.1 Visual, Auditory, and Tactile Learning Styles

People use their five senses to gather information and then channel it through three separate routes, called representational systems, to make sense of it.  These systems are visual, auditory, and kinesthetic, which are the standard learning styles.

1- Visual Learner:  A student, who is considered a visual learner, gains knowledge about a particular topic by either reading, seeing, or visualizing the information at hand.   Visual learners prefer to see what they are learning more than to hear what they are learning.

2- Auditory Learner: Auditory learner understands information better by hearing or talking about it.  Auditory learners understand information best through class discussions, lectures, and listening to how others interpret topics [14].  

3- Tactile/Kinesthetic Learner: This type of learner takes in information better through touch, doing, or feel.   These types of learners prefer the hands-on approach and like to explore everything around them [8].   

1.4.1.2 Cultural and Gender Effects on Learning Styles

Many researchers discussed the effects of social and cultural environment on individual learning styles and many foundations are discovered.  Tullos revealed that female infants remember (recognize) voices earlier than boys, develop vocabulary, and do better in school since schools are auditory  [29].

Answering the question whether there are differences in the preferences of men and women, Fleming said that their database shows significant differences between males and females [11].  Men have more Kinesthetic responses and women more Auditory responses, [11].  Kolb found that women tended to prefer concrete learning styles, whereas men were more likely to opt for abstract conceptualization modes of learning [22].  Many researchers reported a similar result, that men were more likely than women to start the learning process with abstract concepts [15].

Cultural environments also affect person’s learning styles, see [20] as an example.  Dunn [7] says that 3/5 of our learning style is determined by genetics.  So the combination of learning styles of our parents will partially determine our learning style.  

1.4.2 Importance of Learning Styles in Education

Many experimental studies in differential psychology have shown that individual differences play an important role in learning and instruction [21], these results suggest that matching instruction to learning style allows the student to retain information longer and apply it more effectively.  When mismatches exist between learning styles of most students in a class and the teaching style of the instructor, the students may become bored and inattentive in class, do poorly on tests, get discouraged about the courses, and that directly affects their grades and later on careers.  

1.5 Research Objectives

The main purpose of this research project is to find out better way to design online material that is enjoyable and easy to comprehend, and enhances the learning process.  Among many existing learning styles models, only two learning models are applied in this research, Problem Based Learning (PBL) and the 4MAT system model.  The research attempts to answer the following two questions:

· Is there a viable relationship between learning styles conceptualized by Kolb, McCarthy and others, and the web-based learning with respect to teaching visual programming in Computer Science?

· Do the learning models, adopted in this research work, equally effective for all students?

Three null hypotheses were developed for testing at the significance level of 0.05.  

H1.  There are no statistically significant differences in the mean WBLS class 

        achievement scores among the online students when grouped by different learning 

        styles for both models

H2.  There are no statistically significant differences in the mean WBLS class 

        achievement scores among the online students when grouped by their gender for 

        both models.

H3.  There are no statistically significant differences in the mean WBLS class 

        achievement scores among the online students of the two models.

1.6 Importance and Motivation of the Research:

Studying programming languages is essential in Computer Science and Engineering disciplines.  Years of teaching experience supported by experience of several other instructors in academic and professional practices revealed that many of the problems that students faced several years ago are still facing today with visual programming; and these can be summarized as:

· Difficulties in conceptualizing the computational task and its solution.

· Confusion between programming language syntax and the computation process.

· Difficulties in devising and understanding computational algorithms.

· Lack of ability to understand the flow of computation within a program (typically inside a loop and nested IF statements).

· Difficulties in using encapsulation and modularization concepts.

· Difficulties in combining the given topics of the material to achieve good integrated programs.

To the author’s knowledge, no investigation was carried out to implant more than one learning styles model in a Web-based course, and thus no analysis or discussion is made to compare the effectiveness of these models in Web-based learning.

1.7 Outline of the Thesis

This research is intended to investigate the difference of student’s performance with respect to the selected learning model in the design of web-based courses.  

The next chapter (Chapter 2) presents a review of literature and the related studies.  It discusses learning styles theory in detail and some of the most widely accepted models in this field.

Chapter 3 explains the way by which this project is designed and implemented and it presents the structure of the system and its components in a technical manner.

Chapter 4 is dedicated to the methodology followed in this research; Data analysis procedures and results obtained are also discussed in this chapter.

Findings and results of the research are discussed in Chapter 5; summed up with conclusions and future work.

Chapter 2

Literature Review

2.1 Introduction

For several years, researchers tried to categorize learning and define phases of the learning process. An early attempt to classify developmental stages in learning was achieved by Bloom [5].  He developed a hierarchy or taxonomy of learning objectives that has been generally accepted as a framework for structuring and measuring learning, and he separated instructional objectives into hierarchical classifications based on:

· Degree of simplicity and complexity 

· Concreteness and abstraction (knowledge, comprehension, application, analysis, 

      synthesis, evaluation).

The resulting taxonomy is organized into six major cognitive levels of which along with parallel student activities are arranged from simple to complex as shown in Table 2-1 below.

Table 2-1: Bloom’s Taxonomy Levels, adopted from Bloom [5]

	Bloom's Cognitive Level
	Student Activity

	Knowledge
	Remembering facts, terms, concepts, definitions, principles.

	Comprehension
	Explaining/interpreting the meaning of material.

	Application
	Using a concept or principle to solve a problem.

	Analysis
	Breaking material down into its component parts to see interrelationships / hierarchy of ideas.

	Synthesis
	Producing something new or original from component parts.

	Evaluation
	Making a judgment based on a pre-established set of criteria.


As shown in Table 2-1, the first two levels are known as lower-order abilities and the others as higher-orders.  Higher-order learning skills are more difficult to master than lower-orders.  They are required to ever-greater extents as students’ progress to upper level courses

2.2 Learning Styles Theory

Since the 1970's of the past century a number of different models have been proposed, and research in a wide variety of educational contexts has taken place.  As a consequence, a wide acceptance of use of learning styles in education led to application of such approach to web-based courses.  In essence, each author of these models is saying the same thing; learners differ in understanding and attempting to teach them all in the same way is impossible.
2.2.1 Classification Systems (Learning Styles Models)


Learning styles are often assessed using a questionnaire or psychometric test, and various instruments have been developed for this purpose.  As it could be seen, many researchers have attempted to classify how people prefer to learn. A pioneer in this endeavor, Jung [22] classifies personality structures according to the basic functions of sensing, thinking, feeling and intuition.  He claimed that, among these four functions, each individual has a primary or dominant style, a secondary or auxiliary style, a third style and a least preferred style.  

2.2.1.1 The Myers-Briggs Type Indicator (MBTI)

A landmark event in the trend of classification systems is the work by Myers [26].   She further developed Jung’s theories and, with her daughter, Briggs, created a standardized instrument for measuring people’s tendencies toward Jung’s preferences.   This instrument, broadly used in business and therapy as well as in education, is known as the Myers-Briggs Type Indicator (MBTI).  

2.2.1.2 Kolb’s Model

Kolb [23, 24] also builds on Jung’s work and applies it to learning theory in forming his own Experiential Learning Theory (ELT).   While Jung describes two basic attitudes toward the environment as extroversion (orientation to people and objects) and introversion (orientation to self for consolidation of energy), Kolb names these attributes Active Experimentation and Reflective Observation and bases much of his work on this.   

Kolb's experiential learning theory is one of the best-known educational theories in higher education [17].

Unlike the Myers-Brigg instrument that has been developed for and used in a number of general situations, Kolb's learning style inventory (LSI) has been developed exclusively for learning environments; it is an established and validated instrument that is also short and easy to administer and score, that is why it is used widely among educational researchers.  Harb [16] reported that the most widely used assessment instrument for elementary and secondary school youth was the Learning Style Inventory.

  By combining two dimensions of concrete experience and abstract conceptualization, how we perceive with two dimensions of active experimentation and reflective observation how we process, Kolb established four categories of learning styles based on four learning modes [23].  These four learning styles are:

· Divergers (concrete experience, reflective observation), 

· Assimilators (abstract conceptualization, reflective observation), 

· Convergers (abstract conceptualization, active experimentation, 

· Accommodators (concrete experience, active experimentation).

2.2.1.3 Gardner’s Multiple Intelligences Theory

A man known as Dr. Howard Gardner, American psychologist, proposed this theory of multiple intelligences in his book entitled, Frames of Mind [14].  

The theory originally identified seven intelligences.  In 1996, he added one additional intelligence to his original seven categories, the naturalist intelligence.

According to Gardner [14], everyone has aspects of each of the intelligences, but every individual has different combinations of strengths and weakness regarding them.  

These intelligences include:

	1. Visual/spatial intelligence,
	2. Verbal/ linguistic intelligence,

	3. Logical/mathematical intelligence
	4. Bodily/ kinesthetic intelligence,

	5. Musical/rhythmic intelligence,
	6. Interpersonal intelligence,

	7. Intrapersonal intelligence, and
	8. Naturalist intelligence.


Of the eight intelligences, most classroom focus on and frequently assesses the verbal/linguistic and the logical/mathematical intelligences.  

2.3 The 4MAT Model

Bernice McCarthy, a teacher of all grade levels plus handicapped students since 1958, asked the question: Why do some students succeed in school and others fail? And noticed that many of her students appeared smart in ways not considered so by the traditional school environment.  This led her to a study of learning styles and to the work of Kolb [23] and others to build the 4MAT system model.  

This system incorporates Kolb's four learning styles and recent research on right/left brain hemispheric processing.  Her goal was to “devise a teaching model that can be simply and efficiently used to improve the odds for students” [25].   McCarthy’s 4MAT model combines learning styles with left/right brain preferences, and advocates teaching to all styles, not merely a learner’s preferred style.   

While Dunn [7] and others advocates testing a learner’s style, then tailoring instruction in a prescriptive manner to his or her individual style.   McCarthy [25] takes the opposite approach, maintaining that it is unnecessary to know the learner’s individual style. What McCarthy suggests instead is that, the educator should consider the psychological differences among the students and should use a natural cycle of learning as an instructional model.   

According to McCarthy [25], learning is achieved through balancing a combination of styles.   She believes that learners progressing through a cycle of learning will move from meaning to conceptual understanding to application and to adaptation.  

The 4MAT model is constructed along two dimensions: perceiving and processing.  Our individual preferences along these dimensions determine our individual approach to learning.

A cycle is made with four quadrants; each student should pass all four quadrants to learn the material.  Each learning style can get the most from one quadrant but can be improved by the other quadrants.  Each quadrant may contain many activities, so the student will go through all these activities; see Figure 2-1.


                             Figure 2-1: Four quadrants of 4MAT model
Perceiving

Human perception: The ways people take in new information occurs in an infinite variety of ways, all of which range between experience and conceptualization.

Processing

Human processing: What people do with new information occurs in an infinite variety of ways, all of which range between reflection and action.

The interplay between the “watching” of reflection and the “doing” of action is crucial as it provides the impetus for acting on internal ideas.  Together, perceiving and processing describe the whole range of the learning experience.  While all learners engage in all types of learning, most seem to favor one particular type.

By passing the four quadrants, the cycle can be thought of as answering sequentially the various questions associated with: “Why?”, “What?” , “How?” , and “What if?” as shown in Figure 2-2.
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Figure 2-2: Four learning types - four questions
After forming four quadrants to the learning cycle, McCarthy [25] adds a new dimension, left/right brain preference.  By combining left and right brain hemisphere processing, the cycle is extended to eight quadrants as shown in Figure 2-3.  








(R) = Right Brain
(L) = Left Brain            

                             Figure 2-3: The Eight Steps of the 4MAT Learning Cycle
2.3.1 Right / Left Brain Hemisphere

A lot of research supports the idea that the brain has two sides.  They control different modes of thinking.  We need both and use both, but most humans have a preference for one side or the other.  Some people, more whole-brained, are equally adept at both modes.  The way in which we experience the world and experience teaching is fundamentally affected by which hemisphere of the brain is dominant.

2.3.2 Right Brain vs. Left Brain
A successive processor (left brain) prefers to learn in a step-by-step sequential format, beginning with details leading to a conceptual understanding of a skill, while a simultaneous processor (right brain) prefers to learn beginning with the general concept and then going on to specifics.

Although both hemispheres are equally important, they carry out differing functions.  For instance, speech resides primarily in the left hemisphere while spatial capability resides in the right.  

Table 2-2 illustrates the differences between left-brain and right-brain thinking.

Table 2-2: Differences between left-brain & right brain

	Left Brain
	Right Brain

	Logical
	Random

	Sequential
	Simultaneous

	Rational
	Intuitive

	Analytical
	Synthesizing

	Objective
	Subjective

	Splitter
	Lumper

	Looks at parts
	Looks at wholes


In summary, Left-brain learners are more logical, rational, sequential, serial, and verbal.  Right-brain learners are more intuitive, emotional, holistic, parallel, and tactile.

2.3.3 The 4MAT Instruments

To identify individuals’ learning styles, McCarthy developed two instruments.  The first instrument is the Learning Type Measure (LTM) to assign a person to one of four types.  The second instrument is the Hemispheric Mode Indicator (HMI) with the purpose of placing a person on the left or the right side within a quadrant.   

2.3.4 Learning Types of the 4MAT Model

McCarthy describes four major styles:

Type One "Innovative Learners": This type of learners perceives information concretely and processes it reflectively.  They are imaginative thinkers and believe in their own experiences.  They have difficulty making decisions, and they seek meaning and clarity.  Those who fall in first quadrant prefer to learn through a combination of sensing/feeling and watching.

Type Two "Analytic Learners": They perceive information abstractly and process it reflectively.  They learn by thinking through ideas and need to know what experts think.  They also need details, and enjoy traditional classrooms.  Those who fall in second quadrant prefer to learn through a combination of watching and thinking through concepts.

Type Three "Common Sense Learners": They perceive information abstractly and process it actively.  They integrate theory and practice.  They apply common sense; if they believe something works they will use it.  They resent being given answers, and they value strategic thinking.  Those who fall in third quadrant prefer to learn by thinking through concepts and trying things out for themselves, by doing.

Type Four "Dynamic Learners": They perceive information concretely and process it actively.  They learn by trial and error, are enthusiastic about new things, and are risk takers.  They are manipulative and pushy, and to them, school is tedious and frustrating.  Those who fall in forth quadrant prefer to learn by doing and sensing/feeling.
The 4Mat System is designed so all four types of learners are comfortable some of the time.  McCarthy’s idea is that, we should not teach to a particular style so the student would only learn in one mode.  We need to teach students to recognize their strengths and improve on their weaknesses.

2.3.5 Premises of 4MAT

A major premise of 4MAT is that learning differences are based on the way individuals perceive and process experience and information.   The interactions between perception (concrete or abstract) and process (reflective or active) yield four types of learners, each with a unique set of motivations and needs.   

Yet another premise of the 4MAT system is that the sequence itself is crucial to learning.  Thus, not only are activities for all learning styles to be included in a single lesson, but also their order is significant.   

2.3.6 Reasons for Selecting 4MAT

One reason for selecting this model is that, while there is still disagreement on whether the existing learning style should be matched by instructional methods or whether the learner should be encouraged to adopt a different, more efficient style; 4MAT takes a compromised approach on this subject.

This model is based on the incorporation of the widely accepted model of Kolb [23] and recent research on right/left brain hemispheric processing, which gave this model a common incepting among learning styles researchers.    

We feel that the 4MAT model is well applicable to computer science education, as Gary [15] notes, “The work of Bernice McCarthy and the development of her 4MAT system is seen to be especially relevant to the analysis of learning styles in the science classroom”

Finally, a wealth of information is available on the Internet, regarding the use of 4MAT in face-to-face education.  However, we see little interest in applying it on-line to enhance learning process.  In addition, the application of 4MAT for teaching Computer Sciences, especially programming courses, has not yet been reported in the literature.

2.4 Problem Based Learning (PBL)

Problem-based learning (PBL) is a generic learning technique and has its origins in the late 1960s.  The principal idea is that the starting point for learning should be a problem, query or puzzle that the learner wishes to solve [6].

While problem-based learning is well known in medical education, it is almost unknown in the undergraduate curriculum, regarding the Computer programming.

2.4.1 PBL Philosophy

PBL represents a philosophy towards learning rather than a specific method of teaching.  Application of the PBL approach allows the focus to shift from teacher-centered activity to student-centered learning, so it is the responsibility of the individual student to participate fully, not only for his or her own learning, but also to aid the learning of others in the group.

PBL reverses the traditional approach to learning.  Traditionally students are presented with course material and are subsequently tested on that material through individual examination.  PBL on the other hand introduces the students to a problem so that students discover that they need to learn some new knowledge before they can solve the problem.

Posing a problem before learning a new piece of information tends to motivate students and know why they are learning the new knowledge.  Learning in the context of the need to solve a problem also tends to store the knowledge in memory patterns that facilitate later recall for solving problems.

2.4.2 PBL Problems

In PBL, the problem is the center of the course success.  Solving problems must lead students through an adventure of discovery that covers all the material within the course definition.  Complex, real problems motivate students to identify and research concepts and principles they need to know in order to progress through the problems.

Characteristics of Good Problems

A critical factor in the success of PBL is the problem itself.  The main fact is that the problem should be ill-structured and require the following conditions.

1.  An effective problem must first engage students' interest, and motivate them.    

2. Good problems require students to make decisions or judgments based on facts, information, logic and/or rationalization.  Problems should require students to define what assumptions are needed (and why), what information is relevant, and what steps or procedures are required in order to solve them.  

3. Cooperation from all members of the student group should be necessary in order to effectively work through a good problem.    

4. The problem should have one or more of the following characteristics: 

· Open-ended, not limited to one correct answer, 

· Connected to previously learned knowledge,

· Variant issues that will elicit diverse opinions 

2.4.3 Advantages of PBL

There are several advantages to the PBL approach.  Some of these advantages are:

1- Students become active, self-directed learners and very independent in thought.
2- They learn information in a context similar to that in which they will need to recall it.
3- They will gain good communication skills and teamwork strategies.
2.4.4 PBL Variations

As mentioned before, PBL is widely accepted by many universities around the world.  Some universities have developed their own PBL model.  
Some of the most successful models are:

· McMaster University model, URL: http://chemeng.mcmaster.ca/pbl/pbl.htm
· Maastricht University model, URL: http://www.unimaas.nl/pbl/ 

· San Diego State University model, URL:  http://edweb.sdsu.edu/clrit/home.html 

· Delaware model, URL: http://www.udel.edu/pbl/courses.html 

2.4.5 Reasons for Selecting PBL

Since PBL is a generic learning technique it has been successfully applied to medical education.  We decided to apply PBL to teach Computer Programming to our students at the High Institute of Electronic professions at the course titled “Visual Programming in Delphi”.  This was the first opportunity students had to experience PBL neither in face-to-face nor in a Web-based course in Libya.

Another reason is that, little known research has been conducted with regards to the effectiveness of PBL in non-medical education.  However, much of research into effectiveness of PBL in medical education has been released [1], [4] and others.

Finally, problem-based learning seems to fit into the new technology-based model for higher education.  It is adaptable for on-line delivery, benefits from the wealth of information available from the Internet, and requires the communication afforded by email, chat and conferencing tools.  Further, we think problem-based learning supports collaborative learning even at a distance.
Chapter 3

System Design 

and 

Implementation

3.1 Technology Used in the Project

Dynamic website generation started in 1993 with simple Common Gateway Interface (CGI) programs that could dynamically generate HTML code.   In 1995 the Personal Home Page (PHP) scripting language emerged, which was easier to write than CGI programs.

Microsoft followed suit in 1996 with its Active Server Pages (ASP) technology.   This release was considered a break-through in dynamic website generation, because ASP could be implemented by using relatively easy to learn scripting languages (Visual Basic Script or JavaScript) on the most common operating system: Windows.

The following is a brief description of how these technologies were used in this project.

3.1.1 Java Script and V.B.  Script

JavaScript and V.B. Script are scripting languages that can be inserted into an HTML page and are supported by both Netscape and Internet Explorer.  Because JavaScript and V.B. Script can put dynamic text into an HTML page and can be set to execute in response to a number of web browser events, they were used to perform the tasks needed when certain student actions take place.    

3.1.2 Hyper Text Markup Language (HTML)

HTML is the common language for publishing hypertext on the World Wide Web because it is a platform independent.  It can be created and processed by a wide range of tools, from simple plain text editors (like NotePad) to sophisticated WYSIWYG authoring tools (like FrontPage and DreamWeaver).  HTML was used in the static pages of the system. 
3.1.3 Active Server Pages (ASP)

Many operations could not be done at the client side by client-side languages (JavaScript and V.B. Script), these operations include saving or updating databases on the server; because of that we need another type of languages; server-side languages like ASP.

ASP allowed the dynamic generation of HTML pages on the wide spread Windows platform.  From this perspective, ASP can be regarded as one of the key enabling factors for adaptive educational systems: it gave a large number of researchers access to easily programmable adaptive web-site technology.
ASP contains server-side scripts in addition to the usual mixture of text and HTML tags.  Server-side scripts are special commands putted in Web pages that are processed before the pages are sent from the Web Server to the Web browser of someone who is visiting the Web site.  

3.1.4 Open Data Base Connectivity (ODBC)

It is a programming interface that enables applications to access data in database management systems that use Structured Query Language (SQL) as a data access standard.  It supports many database types such as: FoxPro, Oracle, Paradox, Access, MySQL, and SQL server databases.  By using ODBC connection, both instructor and students can connect to the system’s database via the Internet.
3.1.5 Structured Query Language (SQL)

SQL is a standard computer language for accessing and manipulating database systems.  SQL statements are used to retrieve and update data in a database.  SQL works with database programs like MS Access, DB2, MS SQL Server, Oracle and Sybase.  There are many different versions of the SQL language, but they all support the same major keywords in a similar manner (such as SELECT, UPDATE, DELETE, INSERT, WHERE, and others).  These query and update commands together form the Data Manipulation Language (DML), which is a part of SQL.

3.1.6 SQL Server

Microsoft SQL Server is an application used to create computer databases for the Microsoft Windows family of server operating systems.  It provides an environment used to generate databases that can be accessed from workstations or the web.  Microsoft SQL Server is probably the most accessible and the most documented enterprise database environment right now.

3.2 Interface Design of the System

Interface design has become as important as the functionality of the applications, users have demanded and used pleasant, attractive and easy to use software.  The most important consideration in interface design is how well it simplifies access to the system, how natural, or intuitive it makes computer use.  

Various technologies and tools are being developed to create better interfaces.  

Graphical interfaces are known to stimulate user creativity and increase user productivity.  Graphical user interfaces (GUI) provide intuitive and easy means for users to communicate with computers.  For a learning environment, the interface is the way in which the learner has access to the functionality of the system.  

The traditional development approach was to develop the functionality first, and then design a user interface on it.  No usability testing was done until later, when it was already too late for any changes, and it was too expensive to fix.

The implication is that it is no longer acceptable to design the all functionality of the system and simply cover it with an interface afterwards.  The underlying functionality of the system cannot be completely separated from the user interface.

3.2.1 Unified Modeling Language (UML) 

The Unified Modeling Language is a visual language for modeling and comm- unicating about systems through the use of diagrams and supporting text [2].  The UML emerged from the unification that occurred in the 1990s within the information systems and technology industry.  

It is often said that the English language is the world's universal language; now it is virtually certain that the UML will be the information systems and technology world's universal language [2].

The UML comprises a collection of artifacts (tools) that are used to capture the requirements and design of a software system.  Some of these tools are: Use-case diagrams, class diagrams, sequence diagrams, and state diagrams.
Why UML is need?

Natural languages are used to communicate the requirements.  Programming languages are used to communicate the details of the system.  Because natural languages are less precise than programming languages, modeling languages (such as the UML) are used in a problem-solving process to bridge the gap between the requirements and the system. The UML enables and promotes a use-case-driven, architecture-centric, iterative and incremental, and risk-confronting process that is object-oriented and component-based.

An overview of how UML was used is illustrated by the following example, Figure 3-1, which communicates the following:

· The instructor teaches a student that takes a lesson. 

· Each student has an ID, name and permission.

· Each lesson has a lesson title, start date and a model.


Figure 3-1: Sample UML class diagram

Use Case Diagrams
These types of diagrams are the most used diagrams of the several UML diagrams; they describe what the system does from the view of an external observer.  Use cases represent scenarios of what could happen to the system.
Example Use Case
“A student accesses the login page to login the system using his/her user name and password.” 

Using the use case diagram shown in Figure 3-2 can represent this.
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Figure 3-2 Simple Use Case Diagram

Each use case is composed of one or more behavior sequences.  A behavior sequence is a sequence of steps in which each step specifies an action or interaction.  Each action specifies processing performed by the system.  Each interaction specifies some communication between the system and one of the actors who participate in the use case.  For example, a login use case has the following behavior sequence:

1. The system provides a user interface to capture login information.

2. The user enters his/her username.

3. The user enters his/her password.

4. The system validates the username and password.

5. The system responds appropriately by allowing the user to continue, or by rejecting the user, depending on whether his username and password are valid.

Steps 1, 4, and 5 are actions that the system performs, and steps 2 and 3 are interactions between the system and user.

3.3 Database Design

A Data Base Management System (DBMS) is needed to create, access, and manage a database, where the data of the system is stored.  There are many DBMSs available such as Oracle, PostgreSQL, MySQL, SQL Server, Sybase, and Informix.  SQL Server was chosen for the system due to its popularity and for its advanced features.  It is also a powerful standards-compliant relational DBMS.

3.4 System Implementation

To design and deliver a web-based course, there are two options or approaches the instructor can choose from, these two approaches are:

· Creating the courseware from scratch or,

· Selecting one of the commercial Learning Management Systems (LMS).

Here we will discuss the pros and cons involved with both of them and explain how did we make our decision.

3.4.1 Option 1: Creating the Courseware from Scratch:

This is the most difficult and time-consuming option, since we will be responsible for analyzing, designing, developing and delivering of the whole course.  This option is not advisable for instructors who are not familiar with website design and computer programming.  Although this option is a hard job taking, it gives the instructor/designer the most control, and he can customize content in response to user requests.

3.4.2 Option 2: Selecting One of the Commercial LMSs:

 This is a quick and easy approach for delivering Web-based courses, here every thing is made for you, and all you have to do is to fill out your lessons.  Of course using these LMSs needs some time for experience to be familiar with.  

Any LMS should have the following main categories of features:

The first category is related with the design features.  The instructor gets a sense of what a web-based course might be.  There are some ready to use templates that may provide a starting point.  Of course some time is needed for redesign.

The second category concerns features for collaboration, like e- mail, bulletin board, and synchronous or asynchronous discussion tools.    

The third category has to do with administrative features, like site security.    

Some of the weaknesses of selecting this option are:

· Generally, the initial reactions to the interface are confusion for many learners; The most difficult challenge for new learners is figuring out how the interface works and where to get the information they need.  

· These packages are costly, because they are targeting universities and institutions and not the individuals, so that they are very expensive.

· The instructor will not get full control over the course, he has to follow the package strategies because LMS vendors are attempting to position their tools as the center-point for E-learning removing control from the system's end users: instructors and learners.

Some of the most popular courseware packages are:

· Blackboard CourseInfo at http://www.blackboard.com/
· Convene at http://www.convene.com/
· WebCT at http://www.usfca.edu:8900/.

Comparison and evaluation of various LMSs is provided at:

 http://www.ctt.bc.ca/landonline/ and http://demo.cstudies.ubc.ca/conferencing.html
While the selection of the web-based course environment is one of the most important steps in the development procedure, we preferred to proceed by our own, designing our course environment.  We tried to include in this environment all the discussed features that would enhance the learning process.  

Our main goal was to implement an easy to use web-based system because we believe that, if people are using computers to learn about something, their task should not be made more difficult by having to struggle with learning and using the computer system itself.  If the learner has to concentrate on using the interface, then attention is drawn away from the domain being taught.

3.4.3 Designing System Architecture

Considering the increasing popularity and use of Windows operating system, we decided to develop the system for Windows environment.  To develop the system, we reviewed the literature of designing educational systems.

There are two types of educational systems; standalone and web-based educational systems.

3.4.3.1 Standalone Educational Systems

A typical standalone educational system (Figure 3-3) usually consists of an expert module, a student module, a tutoring module, and a user interface module.  


Figure 3-3 Architecture of Typical Standalone Educational System

3.4.3.2 Web-based Educational Systems

As our system is expected to be accessed on the Web by the targeted participants, this type of system was our decision.  

Web-based educational systems are generally implemented by rearranging the standalone educational system components between clients and a server, and adding some new components to facilitate the client-server communication.

According to the location where the system functions are performed, three types of architectures can be specified as follows:

Replicated Architecture

The system with the replicated architecture is an integrated program, for instance a Java applet, which can be downloaded from a specific URL to a student’s machine.  The system resides and executes on the client side web browser.  The server is only act as a repository of a tutoring system to be downloaded.  This architecture may require the additional plug-ins to be installed in the client computer before using the educational system.  

Centralized Architecture

In the centralized architecture, all system functions are performed in the server side, and the client side web browser is only used for displaying the system's interface.  The server communicates with the clients through CGI programs on the server side (or similar technique).  The major disadvantages of this architecture are lack of immediate reaction to a user action and potential difficulties in handling complex client/server communication due to the slow of such high level interactions because every thing is to be run on the server side.

Distributed Architecture

In the distributed architecture, the system functions reside in both the server and client sides, see Figure 3-4.  The ways in which the functions are distributed vary from system to system. Normally, the system functions related to user interactions execute on client side.
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Figure 3-4 General Architecture of Web-Based System

3.4.3.3 WBLS as a Client-Server Application

The World Wide Web is basically a client/server based information retrieval system.  It is a two-tier architecture having client and server communicating using synchronous Remote Procedure Calls (RPC), where a client calls a function on a remote server and waits for the result before continuing its processing.  Furthermore, such communication is stateless, meaning that no state information is preserved between sessions (a session consists of a client request followed by a reply from the server).  Preserving state can be done by storing session information either at the server or at the client side (using so called  ‘cookies’).  To allow a client to communicate with processes other than a Web-server, a scripting language is used, CGI was an option; but we preferred to use a more advanced scripting language; the Active Server Pages ASP.  Using this technique, a client still connects to a Web server, but this server starts a process of which the output is send to the client.  This process can connect to other processes, making it possible to build three-tier or even multiple-tier architectures.

The basic design goal is to create a layered object-oriented framework that is easily extensible and modifiable.  Our system WBLS is expected to remain in use for several years to come as a means of study and research.  During this time, the system will be maintained and upgraded in many ways just like any large software system.

The WBLS system was built over IIS web server, ASP dynamic web pages and SQL database.  VB Script & Java Script codes are used in addition to HTML code.  As a web-based application, all users interact with the system through a browser, such as Microsoft Internet Explorer or Netscape Navigator

The web-based system WBLS adopted a three-tier, client-server architecture.  The first tier (client) is a set of HTML frames embedded with Java Applets running in the student's web browser to provide course contents and navigation guides.  The middle tier (server) consists of Java Servlets and ASP application programs to receive student requests, update student model, and send adaptive course contents and navigation guidance information to the client side.  The course contents are stored in HTML files that are processed to create the suggested course content presentations.  The third tier (Data management) is the relational database for storing the course structures and contents, announcements, bulletin board messages and the information in the student model.  

WBLS has modular architecture.  Its four modules, shown in Figure 3-5 are: Student Module (SM), Instructor Module (IM), Communication Module (CM), and Tutoring Module (TM).
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Figure 3-5: The Three-Tier Architecture of WBLS

Student Module:

Student Module represents the educational system's belief of the current state of a specific student.  This module will be updated and developed in future to include the student’s knowledge and skills on the domain.  Both background and experience information can be used as bases for deriving student model.  The most important information for updating the student model is derived by analyzing student responses to the operations within the system and navigational process.  This module has two main functions: acting as a source of information about the student, and serving as a representation of the student.
Instructor Module:

Instructor Module comprises the facts and rules of the particular domain to be conveyed to the students.  By this module the instructor can manage the whole course, he can add, update or delete student accounts, lessons and announcements, as well as managing the communication processes.
Communication Module:

It is the user interface component that provides controls interaction between the student and various parts of the system, and controls communication utilities among students.  It monitors the students' every activity closely, this creates the potential to adapt and improve strategies over time.
Tutoring Module:

It is closely linked to the student model.  Tutoring Module is used to decide which pedagogic activities to be presented based on the information of individual student in the student model.   It is responsible of linking students to the external resources and preparing course material to students according to their assigned learning model. Each lesson in the course is assigned a due date to be available for students, tutoring module will take care of that and will not allow students to access any lesson until its due date is arrived.
3.4.3.4 Client-Server Communication

This three-tier architecture needs two-way communications between applets in the client side and servlets in the server side.  The applets capture the student actions and pass the information to the servlets for student model update.  The servlets send the adaptive contents generated according to modified student data back to the applets.  The applet can send data to the Servlet by GET or a POST method.  The POST method is more powerful because any form of data can be sent through setting the content type in the HTTP request header.

3.4.4 Designing User Interface

Good interface design is based on general principles such as: clarity, consistency, ease of use, high quality content, often updated and comfort.  

User interface for any web based learning system should be sensitive to the age of students, cultural backgrounds, computer literacy level and other related factors.

Since our system is targeting a specified set of students (sixth semester in the High Institute of Electronic Professions), their age, cultural background, computer literacy level and most environmental factors are mostly the same.  The differences lies on different types of factors; the learning characteristics such as gender, learning style, and hemispheric brain dominance of which the system is designed to take care of.

The design goals of the System are:

· The system should capture the student’s attention constantly.

· The system should adapt to each student’s ability and pace.

· The system should allow different types of communications.

· The system should help students understand concepts and programming skills.

· The system should be Web-based so that students can access the system anywhere any time without platform restrictions.

To achieve good interface design, we tried to pay more attention to system colors; we followed a coloring technique that avoids the following:

· Using colors for no particular purpose.

· Bright colors.

· Hot colors (e.g., Red and magenta appear to pulse on the screen; they are good for highlighting).

· Too many colors.

When the user types a correct URL for the system, a main page, INDEX.ASP, is called to present an HTML frame with two parts, see Figure 3-6.  The top part presents links to all system components.  Some of these components require successful student login using a user name and a password, these components namely are lessons, e-mail, and discussion board.  

Participating in chat room does not require login to allow guest users to contribute in the dialogs.  However, guest users can subscribe to have the permission to access the discussion board.

[image: image5.jpg]‘2@ e

< Liks | sl 2 [t/ il com
« - Fartasy Spts @~ ArowesBD + Wy Yehoo @ - Mailt) | @ -4
- oAPDie® - & - S B e D00

B 2 - e

Wellcome to the High Institute of Electronic Profissions
Lessons Chat PostOffice  Discussion Forum  Admimistrator  About





Figure 3-6 The Course Main Page

Login Interface

· The login interface is used for students to specify usernames and passwords.  The student data are sent by the loginApplet to the server for verification and student model initialization.  

Student Login Process can be summarized as follows:

· The applet LoginApplet is loaded by accessing the URL of ASP file Login.asp using a web browser.  This applet presents a user interface for the student to input his/her username and password.

· When the student submits the data (username and password), the client-server connection is established via a socket between the applet LoginApplet and the servlet validateEntry.

· validateEntry checks if the received student information is correct.  If it is correct, a cookie is created to store login data for later check to prevent any user from logging directly to a specific page without passing this gate.  After that, the student is redirected to the requested page, Figure 3-7 presents the students login page.
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Figure 3-7 Student's Login Page

3.4.5 Creating Lessons

A front-end applet is placed on the left side of the main HTML frame.  The applet is used to dynamically track student working process and to provide the student with navigation adaptation support.  The course materials are presented as HTML files on the right side frame.  

Lessons are supported with graphics and interactive multimedia contents.  While it is obvious that since most of our students were connected via modem, the speed of page loading was a priority.

There is a need to balance bandwidth limitation with pedagogical needs.  In this project, we have tried to attain such a balance by looking for optimized techniques that keep the quality and reduce the high bandwidth demand.  Many not necessary graphics were deleted; backgrounds were simplified in order to improve the speed of the course.

3.4.5.1 Text – Audio – Video Files (Representations)

There are many media used for presenting information through the Web-based course, and we will present a small review of these media components:

Text: The most obvious and traditional way to present information on the web is with textual form.  Like a text editor, we may use different font type, size, boldness, style or color.  We may also underline selected words or phrases.  We used all these tools to give our text special meaning or to emphasize some important points.  For example, black color was used to regular text, green color for new Tips, and red color for motivating questions.

The text was implemented in the system using the font "Times New Roman," for English text and “Simplified Arabic” for Arabic text.  The reason for the selection is for cross-platform compatibility.  Hypertext links were available inside the text in many places.  

Images: Two types of images are used; simple graphics and photographs (high quality images).  Simple graphics are sometimes referred to as low memory graphics because they do not require much file space.  A compression technique called Graphic Interchange Format (GIF) was used to save simple graphics in order to make the file sizes smaller and easier to store and transfer.  

Photographs are another popular way to present information.   A photograph always captures the student’s attention and is the first thing that he/she will look at his/her computer monitor.  Reasonable choice of photographs will give our course an attractive first impression and a curiosity for the student to study the content.  The most popular compression technique used for photographs on the web is called JPEG, relative to the Joint Photographic Expert Group that created the format.  

All used images were converted into JPEG format.  Since JPEG compression of lossy, there was some loss in the quality of images; however, it was not notable, except in some high-color images.

Audio: Sound is the core means of human communication.  Audio files of the System were of WAV type format.  There was no problem in playing them later on machines with a 56 Kbps modem connection.  Sound quality was good, and there were no delays.

Animation: An animation is a sequence of graphic images stitched together to form some kind of movie.  Animations are used very often in web-based courses because they are not static and may provide a great level of interaction between the student and the computer.  While the sequence can be expressed in words and enhanced using conventional images, the animation adds clarity nearly impossible to provide by other means.  There are two approaches for creating animations.  The simple approach is the animated GIF, which consists of a series of GIF images joined together using appropriate software (like GIF animator).  The other approach for creating animation is by using a scripting language like JAVA that produces short programs that can be viewed by the most recent generation of browsers.  The greatest advantage of this approach is that the animation may interact with the user.  In this way we provide a truly interactive learning environment that student can explore, enabling him to become actively engaged in the learning process.  

Video: We used videos for visualization of concepts that are difficult or impossible to present using other media.  Video is always a pleasant way for students to receive information.  As the bandwidth of the Internet grows, video on the web becomes more common.  Video must be compressed in order to work on the Internet.  There are several video compression standards commonly in use, like MPEG and MPEG-2.  Most of our videos are created using SNAGIT 7.2.3, a video capture software produced by TechSmith Corporation, and the compression technique used is IndeoVideo 5.04 by Intel Corp with compression ratio of 60%.  We believe that in future and due to computer network innovations, the download time will be decreased dramatically, so using video files will be more common.

The three major players in streaming technology are the Real Networks Media Player, Apple QuickTime Player and the Microsoft Media Player.  All three players were reviewed for these criteria.  The Microsoft Media Player was chosen as a development platform in conjunction with the Microsoft Internet Explorer because of its availability because we want our videos to be played at any windows based computer without forcing the user to install any additional package.

3.4.5.2 4MAT Model

The content presentation interface for this model is an HTML frame including a navigation frame, a concept frame and a content frame; see Figure 3-8.  

The navigation frame (top frame) allows students to browse the course easily by clicking the desired link.

The concept frame (left frame) consists of a control applet that displays content list (lessons titles), from which the student can select any section title for showing its content in the content frame.  Whenever a concept link is selected from the concept list, 4MAT_lessonsServlet is called to present the concept details in the right frame of the same window.

The content frame (right frame), which occupies the most of screen size, is used to display the content of a section (the selected lesson).  
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Figure 3-8 Sample 4MAT Lesson

3.4.5.3 PBL Model

To structure the environment as a whole, we initially turned to several models for PBL to determine a reasonable course for the experience.  These included PBL models such as Barrows model [3]; Mastricht University model; Hill and Land model [19].  Our final outcome was a hybrid of approaches.  
In an effort to fill in some of the gaps that stand between face-to-face implementation and on-line implementation of PBL, we used the Theoretical Model for the Design of Open-Ended Learning Environments (OELE) [19], which offers an appropriate framework for considering the design of PBL environments for online or face-to-face delivery.  Hill and Land [19] describe an open-ended learning environment as one that:

· Uses meaningful and complex contexts in an effort to ‘mirror the holistic thinking practices of experts, within the boundaries accessible to novice learners’.

· Provide tools and resources to facilitate students’ work or provide the opportunity for students to construct their own resources to help develop their understanding.

· Require learners to be reflective and self-monitoring.

· Use teacher-learner, learner-learner, or technology-learner scaffolding techniques to support the students at their own level.

By this description, PBL certainly qualifies as an open-ended learning environment and the design of PBL situations, in our experience, falls nicely within the model proposed by Hill and Land.
The content presentation interface of this model is an HTML frame including a navigation frame, a concept frame and a content frame; see Figure 3-9.  

The navigation frame (top frame) allows students to browse the course easily by clicking the desired link.

The concept frame (left frame) consists of a control applet that displays content list (problems titles), from which the student can select any section title for showing its content in the content frame.  Whenever a concept link is selected from the concept list, PBL_lessonsServlet is called to present the concept details in the right frame of the same window.

The content frame (right frame), which occupies the most of screen size, is used to display the content of a section (the selected lesson).  It contains main links and sub links for each problem.  
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Figure 3-9 Sample PBL Lesson

3.4.6 Communication Utilities

Although many instructors encourage students to ask questions or ask for repetition in the class, students normally shy in replying.  They are almost hesitant to ask questions.  In web-based learning, the matter is different; students can participate in deep discussion rather than only asking or replying questions.  

Students who are shy or reticent in class may find an online discussion area the perfect place to discuss class topics.  Participating in an online discussion is easier than speaking in front of peers, this allowed for some exceptional feedback.  We have noticed that some of our quiet students, especially females, actually have a lot to say in the discussion area of the course.

An online discussion is not fixed in time or space: students can log on at any time from any Internet-enabled computer to seek clarification for issues they encounter in their coursework, to discuss topics raised in lessons, or to initiate new discussions on related topics.  By discussion, students build on one another's perspectives to gain a deeper understanding of the material.

There are two types of online communications, synchronous communications (like chat rooms) and asynchronous communications (like e-mail and discussion boards).  The main distinction between the two is time, participants in synchronous communications send and receive messages in real time, while participants in asynchronous communications need not to be online when a comment is submitted, and a posting can be responded to days later.

For the online discussions to be fruitful some methods were applied to encourage students’ participation, here are some of these:

· Extra grades were offered to those who are active participants in the course discussion area (actually, contributions in discussions was worth 10% of the final mark).

· I tried to be very mindful to get in discussions and make sure students know that online discussion is essential and that I expect them to participate.

· Students are allowed to contribute using a pseudonym or nicknames in real time chatting.  Students may find it easier to participate using an alias.  E-mail utility also provides a communication tool between participants (pairs) without a third party involvement.

· Students were encouraged to participate and get in discussions especially during the first two weeks by sending them online messages and posting hot topics in the discussion board to be threaded.

However, success of any online course depends on the success of communication process during the course.  Students should know that communication is really two-way and they need to communicate thoroughly in order to overcome the distance in online classes, i.e., its not just the instructor to student, but it is student's feedback which helps develop a true class. During the Web-based course, the on line environment allows students to be very candid; Figure 3-10 is an example.

[image: image9.jpg]+ E-M:

Date : 18/06/2006

gl i g sl s L gl 8 QIR g sl £y e a5 ) o Sld .. )58 ¢ The commen
L e g Gy o (O Al et Y oY1 el g e s Yyl o

Replier : hamida|

+ E-M:

Date : 20/06/2006

) galialls dalpea . oay o Sl galiud JI Sl adly LYl o A daidgg sl 93] o S 840 ¢ The comment|
gl RS all gl il M Gl Of ol oSy Ly (o 1l Sl S5 OIS g Bl a9 sl ol Rl il
et OuAYl 2 3 B b cgtl 4 g% by die e O S i 081 ) b AT o A I8 e et

Replier : beranda

: E-M

Date : 21/06/2006

vo Ay puad Gasle e OIS Laga e Baige ol A ) gl o i asas) L ol <] JS 23 = The o
gall Gl g - P LA AiBga g Oten pdi o of 5)8 i g i Ciscu A ARG L





Figure 3-10 Sample Course Discussion Board

3.4.6.1 E-Mail 

The system provides built-in E-mail accounts to all students so that they can interact with each other as well as with the instructor in an asynchronous way at any time of the day; see Figure 3-11.  This utility is very important because there is no need for the two sides of the communication process to be online, and only the actual receiver will read the sent message a participant's mailbox.
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Figure 3-11 Participant's Mailbox

3.4.6.2 Chat Room

Online conversations take place in real time in chat rooms.  When a user posts a message to a chat room, every other user who is viewing the chat room Web page sees the message and can respond immediately.  By using chat rooms, students can discuss issues and help each other online and take assistance from the instructor in scheduled periods.  Figure 3-12 is an example of students' real time chatting.
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Figure 3-12 Sample Chatting

3.4.6.3 Discussion Board

This is a very helpful utility to let students share ideas and solutions and get some help from the instructor.  The Discussion Board provides one to many communications for the participants.  Anyone in the virtual class can post a message to the Discussion board for everyone else in the class to read.  The discussions are organized into topics and anyone in the class can start a new topic.  The instructor has the ability to delete any message or topic.  

By these means of communication, the learning process was thus transferred from relying solely upon the instructor to involving those students who were willing and able to communicate their own experiences and opinions.  In many cases students were able to pose questions to their colleagues, asking the more experienced among the group for advice and guidance.  This was very helpful for weak students to understand from other smart students.  One advantage of this utility is that, students were very enthusiastic to the course and there were a competition between the 4MAT and the PBL group; see Figure 3-13 as an example.
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Figure 3-13 Competition Between 4MAT Group and PBL Group

3.4.7 Administration Tools

By using the supervisor username and password, the instructor (administrator) can manage the whole course through the administrator page in which he can manage students accounts (add, delete or modify), lessons of both methods, declarations, and control the communication activities.  Figure 3-14 represents the administrator page, while Figure 3-15 represents the delete subject page in which the administrator can delete any subject from the Discussion Board.
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Figure 3-14 The Administrator Page
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Figure 3-15 Administrator Delete Subject Operation

Chapter 4

Methodology
4.1 Methodology

After the completion of the design and implementation of the system functionality; two experiments were carried out in two phases; the first phase study was a pilot study, which carried out on the fall semester of the academic year 2005/2006.   The second phase study was a repetition experience conducted on spring 2005/2006.  

In both phases, attitudes of participants towards WBLS were assessed after they had completed the course as well as the gained score by means of pretest - posttest technique.  At the end of each phase, an analysis of the obtained data was comprised in an attempt to identify statistical models, which could identify relationships between the participant’s (learner) characteristics and other variables measured.  The dependent variable is the gain (posttest – pretest), and the independent variables are: gender, learning style and hemispheric brain dominance.

A range of steps has been executed during and after production of WBLS to assess its potential effectiveness in achieving learning goals.   This has included presentations and seminars at local institutions and international conferences, informal feedback from students and colleagues, and trials with targeted students.

The system has been demonstrated in many opportunities such as:

· Seminar at the High Institute of Electronic Professions on May 2005

· Seminar at the Academy of Graduate Studies on September 2005

· Seminar at the Faculty of engineering – Zawia on March ‏2006‏‏‏‏
· Paper presentation presented to the 1st International Symposium On Information Systems Modeling And Development at the Academy of Graduate Studies on June 2006.

· Paper presentation presented to the 5th International Internet Education Conference at CAIRO on September 13,2006.

4.2 Research Resources

In order to complete this research, many types of research resources were used.    The Internet was the main source.  These resources can be categorized into the following categories: Books, Research papers, Theses, Articles, Websites, and others.  While the Internet was the main source for this research, search strategies were developed during the research, and many search engines were used to get the appropriate materials.

4.3 Participants 


The course is targeting students of the sixth semester at the Higher Institute of Electronic Professions-Tripoli (HIEP).  The total number of participants was 64 students (32 males and 32 females), they enrolled the web-based course in two phases; the first phase was on Fall, 2005/2006 and the second phase was on Spring 2005/2006; see Table 4-1.

At the first phase 30 students participated in the online course of visual programming in Delphi (19 males and 11 females), while a 34 students participated in the second phase (13 males and 21 females).

Demographic data indicated that there was a predominance of male students enrolled in the course over female students in the first phase, while there was a predominance of female students over male students in the second phase, which reflects the gender distribution of the student body in the Computer Department at the institute, and this was a good opportunity to evaluate the system at two different demographical data situations.  

Table 4-1: The Sample of Both Phases

	
	Phase I
	Phase II
	Total

	Males
	19
	13
	32

	Females
	11
	21
	32

	Total
	30
	34
	64


4.4 Domain


The system was used to teach Visual Programming in DELPHI as a web-based course instead of the traditional face-to-face method.  The material was designed in two different aspects, one according to the 4MAT model and the other according to the PBL model.  To benefit from the electronic advantages, the course material is supported with pictures, sounds, animations and videos.  This was a Web-based course in which all the course materials and resources were accessed and delivered by the Internet, and the student could access any sections or tools within his/her part (group) of this learning environment.

4.5 Procedure

The study was empirical and exploratory.  In order to collect data on participants learning styles, the instructor administered a questionnaire that takes about 15 to 20 minutes for the participants to complete.  For each of both phases, Students were randomly assigned to one of two groups: a 4MAT Group or a PBL group.  A statistical analysis was conducted at the end of each course.

The researcher gathered the data from participants by using qualitative research tools, such as questionnaires, online comments and messages, and student’s database profiles that are generated by the system.

4.5.1 First Experiment (Pilot Study)

The first experiment was conducted on the Fall semester of the academic year 2005/2006 where 30 participants enrolled in the experience.  The learning style for each respondent was determined using self-administered questionnaire.

Students were randomly assigned to one of two groups: a 4MAT Group or a PBL group; see Tables 4-2, 4-3 and 4-4.

Both groups accessed the same course materials but with different method.  The 4MAT group was introduced to twelve lessons covering the whole course; each lesson is introduced according to the learning cycle of the model (see Figure 2-6).  

The PBL group were asked to work on one complex problem, this problem was divided into seven sub-problems, and by solving these sub-problems students will cover all the course materials.

Table 4-2: Distribution of Students Between the Two Groups / Phase I

	
	PBL group
	4MAT group
	Total

	Males
	9
	10
	19

	Females
	4
	7
	11

	Total
	13
	17
	30


Table 4-3: Learning Styles of The Participants / Phase I

	
	PBL group
	4MAT group
	Total

	Visual learners
	6
	8
	14

	Auditory learners
	3
	5
	8

	Tactile learners
	4
	4
	8

	Total
	13
	17
	30


Table 4-4: Distribution of Students’ Gender Among Learning Styles / Phase I

	
	PBL group
	4MAT group
	Total

	
	Males
	Females
	Males
	Females
	Males
	Females

	Visual learners
	2
	4
	6
	2
	8
	6

	Auditory learners
	1
	2
	1
	4
	2
	6

	Tactile learners
	4
	0
	3
	1
	7
	1

	Total
	7
	6
	10
	7
	17
	13

	Grand total
	13
	17
	30


The course module was spread over a full semester period.  The weekly lecture contact time was concentrated in a 30 minutes meeting to promote students to do their best during the week, and to give some instructions to students according to course progress.  Students were not allowed to ask questions or give any remarks to the instructor directly; instead, the course web site is the only dialogue tool.

Problem Solving Strategy

Students of PBL group have to follow a general process for solving problems: 

1. First, in keeping with McMaster’s small group PBL, the participants were divided into small groups or teams.  Students themselves selected team members. So the learning process will be collaborative, similar to most professional working environments.  

2. The major concepts needed to solve the problems will not be given before the problems are tackled.  Instead, with assistance from the course instructor and group members, the student will learn how to identify what information is needed to proceed through the problem, and where to find this information as the course progresses.  

3. Each problem will often be introduced by basic ideas that may include an overview of the general subject area, suggestions about getting started, identification of potential pitfalls, related tips and suggestions about where to find information (external resources).  

4.5.2 Second Experiment (Phase II)

The second experiment was conducted on the spring semester of the academic year 2005/2006, where 34 participants enrolled in the experiment, see Tables 4-5, 4-6, 4-7 and 4-8.  To engage all students online on the course, a weekly quiz covering the weekly lessons that made up a percentage of the final grade were conducted during the second phase.  This method not only helped letting students work on the course materials, but it lets them work on the course on a regular basis; i.e., they take the weekly lesson on time and not at later time, this led the students to take all of the lessons in a standard time.

Table 4-5: Distribution of Students Between the Two Groups / Phase II

	
	PBL group
	4MAT group
	Total

	Males
	6
	7
	13

	Females
	11
	10
	21

	Total
	17
	17
	34


Table 4-6: Learning Styles of The Participants / Phase II

	
	PBL group
	4MAT group
	Total

	Visual learners
	5
	9
	14

	Auditory learners
	4
	5
	9

	Tactile learners
	8
	3
	11

	Total
	17
	17
	34


Table 4-7: Hemispheric Brain Dominance of The Participants / Phase II

	
	PBL group
	4MAT group
	Total

	Left brained
	9
	9
	18

	Right brained
	8
	8
	16

	Total
	17
	17
	34


Table 4-8: Distribution of Students’ Gender Among Learning Styles / Phase II

	
	PBL group
	4MAT group
	Total

	
	Males
	Females
	Males
	Females
	Males
	Females

	Visual learners
	0
	5
	4
	5
	4
	10

	Auditory learners
	1
	3
	1
	4
	2
	7

	Tactile learners
	5
	3
	2
	1
	7
	4

	Total
	6
	11
	7
	10
	13
	21

	Grand total
	17
	17
	34


4.6 Research Measuring Instruments

Instruments employed in this study sought to identify learner characteristics, learners’ performance, and their attitudes towards the system.

The needed information was gathered from the students in the research study by the following means: (Pre Test, Learning Style Questionnaire, brain hemespheric test, Post Test, subjective questionnaire, and observations).  

4.6.1 Questionnaires

Many questionnaires for different purposes were applied and replied by the students.  

Learning style measurement questionnaire: 

The first set of the survey determined the learning style of the respondents based upon Visual/Auditory/Tactile standard measure.

A paper-based self-administered questionnaire was created for this purpose.  The questionnaire was divided into two sections and respondents are given 15 minutes to complete it.  The first section consists of 30 true/false statements and the second section consists of 8 statements with three options for each and the student has to choose only one choice.

This questionnaire is used in the comparison of the two learning methods.  This comparison is expected to clarify:

· Which group will gain better achievement?

· Which learning method can offer a balance between different learning styles in a web-based learning environment?
Hemispheric Dominance Measurement Questionnaire

This questionnaire was used to determine the dominant side of the brain for participants, see appendix (C).  The questionnaire consists of 13 statements; two choices are available for each statement and the student have to choose only one of these choices.
Subjective Questionnaire (Students Attitude Towards The System)

The third set of the survey was constructed to investigate participants’ opinions towards the System, see appendix (A).  This survey was divided into two sections and respondents were requested to respond anonymously to the survey within 15 minutes at the end of the course.  The first section consists of 16 5-point likert scale questions relating to participants’ perception of user friendliness of WBLS.  They were asked to rate each response on these questions.   The questions are related to the following features: ease of use, navigation, screens design, multimedia presentations, communications utilities, instructor support, students’ cooperation and feedback, planned lessons, and media integration.

They were asked to use the entire extent of the five-point scale, ranging from Excellent, Very good, Good, OK, and Poor, to show their response for each item.  These response alternatives for each item were scored 5, 4, 3, 2, and 1, respectively.

The second section of the survey consists of five open-ended questions related to students' opinion about the strengths and weaknesses of the system and recommended improvements on their own words.

The reason for employing a user attitude instrument was based on the logic that the better the users like the system, the more likely they are to have good performance with it over the long run.  To address the research questions raised in this thesis, various statistical procedures were applied on the collected data.

4.6.2 Pre and Post-tests

Pre and posttests were carried out as an evaluation method.  The pre test was carried out during the second week of the course while the posttest was carried out at the last week of the course.

4.6.3 Observations

The students were observed while using the WBLS system.  Students generally did not have any problems in using the system and could find their way through the lessons without any external help.  Since it was not possible to obtain the observation data in a prescribed form from different students, it was used only to see a general trend, and was not used in statistical analysis.

4.7 Data Analysis

The research questions addressed in this thesis for statistical analysis are as

follows:

· Are the gains in students’ knowledge consistent across different models?

· Are the gains in students’ knowledge consistent across students with different learning styles?

· What are the views of student-users towards the course according to following factors:   * Gender

               * Learning styles

To address the research questions raised in this thesis, various statistical procedures were applied on the collected data.  All statistical analysis reported in this research were carried out at the 0.05 level of significance.

Data were collected from questionnaires, pre/post tests, learners’ navigation, and students’ comments and recommendations gathered through the communication utilities of the system.  The approach taken in this study is a combination of quantitative and qualitative data analysis methodologies.  Data were collected and analyzed on participants’ characteristics and performance through a range of instruments and questionnaires, and observations of navigation to illustrate extreme performance.  The major effort in this analysis went into the quantitative aspects of the investigation involved in measurement of participants’ characteristics, navigation performance, attitudes and achievement, and the relationship between them utilizing statistical tests including the Pearson correlation coefficient, factor analysis, descriptive statistics, ANOVA, Kruscal Wallis tests, and sheffe posthoc techniques.  All analysis was carried out using the Statistical Package for the Social Sciences  (SPSS) version 11.0 for windows.

The independent variables of interest in this research were the student’s learning style, sex, hemispheric brain dominance.  Three styles were considered: visual, auditory and tactile/kinesthetic.  The dependent variables are the pre-test, the post-test, and improvement or gain (post-test minus pre-test) scores of the students.

4.8 Results

The course was evaluated by statistical tests in both phases regarding to students' gains.  Results of this evaluation are shown in next sections.

4.8.1 Phase I
The first step taken was to analyze the whole sample statistically to prove or disprove the initial hypotheses.  The first hypothesis stated that there are no statistically significant differences in the mean WBLS class achievement scores among the online students when grouped by different learning styles for both models.  The results of the two-way ANOVA analysis of variance supported this null hypothesis at 0.05 level of significance.

With the GAIN as the dependent variable, Tables 4-9, 4-10 and 4-11 shows the results of ANOVA analysis.  

Table 4-9: Descriptive statistics (phase I)

	
	PBL
	4MAT

	
	Mean
	S.D
	N
	Mean
	S.D
	N

	Visual
	Female
	29.5
	0.7
	2
	28.0
	11.3
	2

	
	Male
	19.5
	13.3
	4
	11.5
	9.0
	6

	
	Total
	22.8
	11.5
	6
	15.6
	11.6
	8

	Auditory
	Female
	31.5
	6.3
	2
	6.7
	19.6
	4

	
	Male
	5.0
	-
	1
	11.0
	-
	1

	
	Total
	22.6
	15.9
	3
	7.6
	17.1
	5

	Tactile
	Female
	-
	-
	0
	16.0
	-
	1

	
	Male
	9.0
	15.2
	4
	9.6
	2.5
	3

	
	Total
	9.0
	15.2
	4
	11.2
	3.7
	4


Table 4-10: Variables effects test (phase I)

	Source
	Sum of squares
	Mean square
	Sig.

	Group
	180.483
	180.483
	0.297

	Style
	390.781
	195.391
	0.311

	Sex
	602.049
	602.049
	0.065

	Group+Style+Sex
	663.988
	110.665
	0.650


Table 4-11: Post Hoc Tests by Learning Style (phase I)
	Style (I)
	Style (J)
	Mean Difference (I-J)
	Sig.

	Visual
	Auditory 
	5.463
	0.624

	
	Tactile
	8.589
	0.325

	Auditory
	Visual
	-5.464
	0.624

	
	Tactile
	3.125
	0.884

	Tactile
	Visual
	-8.589
	0.325

	
	Auditory
	-3.125
	0.884


With 0.05 level of significance, the above analysis can be summarized as follows:

a) The difference between the gains of PBL group and 4MAT group is not significant.

b) There are no significance differences in means for all students when grouped by learning style in both groups.

c) There are no significance differences in means for all students when grouped by Sex in both groups.

Non-parametric Tests  (Kruskal-Wallis Test)

The ANOVA test may result in inaccurate results if the sample is not big enough; for this reason we made another type of test, Kruskal-Wallis test (non-parametric) which works fine even for smaller samples.  Table 4-12 shows test results.

Table 4-12: Kruskal Test Results (phase I)

	Grouping variable
	N
	Mean
	Sig.

	Group
	PBL
	13
	17.96
	0.18

	
	4MAT
	17
	13.62
	

	Learning Styles
	Visual
	14
	17.64
	0.356

	
	Auditory
	8
	15.19
	

	
	Tactile
	8
	12.06
	

	Sex
	Females
	11
	19.82
	0.041

	
	Males
	19
	13.00
	


4.8.1.1 4MAT Group

An initial analysis of variance ANOVA on gain scores indicated no significance differences between conditions; Tables 4-13 and 4-14 present the results.

Table 4-13: Variables effects test (phase I / 4MAT)

	Source
	Sum of squares
	Mean square
	Sig.

	Style
	269.036
	134.518
	0.448

	Sex
	106.259
	106.259
	0.426

	Style+Sex
	229.561
	114.780
	0.501


Table 4-14: Post Hoc Tests by learning style (phase I / 4MAT)

	Style (I)
	Style (J)
	Mean Difference (I-J)
	Sig.

	Visual
	Auditory 
	8.03
	0.548

	
	Tactile
	4.38
	0.851

	Auditory
	Visual
	-8.03
	0.548

	
	Tactile
	-3.65
	0.910

	Tactile
	Visual
	-4.38
	0.851

	
	Auditory
	3.65
	0.910


With 0.05 level of significance, the above analysis can be summarized as follows:

a) There are no significant differences between the gains of various learning styles in the 4MAT group.

b) There is no significant interaction between the GAIN and students gender.

Non-parametric tests  (Kruskal-Wallis test)

By carrying out a non-parametric test (Kruskal-Wallis test), no significant differences were found in all tests as shown in Table 4-15.

Table 4-15: Kruskal Test Results (phase I / 4MAT)
	Grouping variable
	N
	Mean
	Sig.

	Learning Styles
	Visual
	8
	9.94
	0.767

	
	Auditory
	5
	8.3
	

	
	Tactile
	4
	8.0
	

	Sex
	Females
	7
	10.57
	0.283

	
	Males
	10
	7.9
	


4.8.1.2 PBL Group

An initial analysis of variance ANOVA on gain scores indicated no significance differences between conditions; Tables 4-16 and 4-17 present the results.

Table 4-16: Variables effects test (phase I / PBL)

	Source
	Sum of squares
	Mean square
	Sig.

	Style
	126.333
	63.167
	0.685

	Sex
	592.111
	592.111
	0.090

	Style + Sex
	121.0
	121.0
	0.409


Table 4-17: Post Hoc Tests by learning style (phase I / PBL)

	Style (I)
	Style (J)
	Mean Difference (I-J)
	Sig.

	Visual
	Auditory 
	0.166
	1.000

	
	Tactile
	13.833
	0.292

	Auditory
	Visual
	-0.166
	1.000

	
	Tactile
	13.666
	0.408

	Tactile
	Visual
	-13.833
	0.292

	
	Auditory
	-13.666
	0.408


With 0.05 level of significance, the above analysis can be summarized as follows:

a) There are no significant differences between the gains of various learning styles in the 4MAT group.

b) There is no significant interaction between the GAIN and students gender; however the test result (0.09) was very close to the rejecting value (0.05).

While the sample is relatively small, there is a real potential that this factor (sex) had an interaction with the gain; i.e., there is a posibility of existance of significant diferences between the gains of males and females.

Non-parametric tests  (Kruskal-Wallis test)

By carrying out a non-parametric test (Kruskal-wallis test) a significance differences appeared between students' gains when grouped by sex; as shown in Table 4-18.

Table 4-18: Kruskal Test Results (phase I / PBL)
	Grouping variable
	N
	Mean
	Sig.

	Learning Styles
	Visual
	6
	8.08
	0.233

	
	Auditory
	3
	8.5
	

	
	Tactile
	4
	4.25
	

	Sex
	Females
	4
	10.63
	0.025

	
	Males
	9
	5.39
	


With 0.05 level of significance, the above analysis can be summarized as follows:

a) There are no significant differences between the gains of various learning styles in the PBL group.

b) There is a significant interaction between the GAIN and students gender; i.e., there are significant differences between students' gains of males and females as the test result = 0.025 which is less than 0.05.

4.8.1.3 Students Attitude Towards the Web-Based Course

To investigate the students (users) views towards the system, the data collected in the form of subjective questionnaires was analyzed.  Most of the students filled out the questionnaire (29 out of 30) and most of them responded to the open-ended questions of the questionnaire. Table 4-19 illustrates the sixteen questions presented in the subjective questionnaire.  

Table 4-19: Subjective Questionnaire Items

	Question 
	Feature

	1
	Opinion towards e-learning in general

	2
	E-mail utility

	3
	Chat room

	4
	Discussion board

	5
	Lessons presentation

	6
	Given examples

	7
	Given exercises

	8
	Audio

	9
	Video

	10
	Consistency of site colors

	11
	Ease of use and navigation

	12
	System design

	13
	Benefit from online lessons

	14
	The system in general

	15
	Instructor support

	16
	Students (colleagues) cooperation


The responses to the WBLS user attitude questionnaire were generally very positive.  This was an important outcome because it is the first time a web-based course was conducted at the institute and probably in Libya.  Figure 4-1 illustrates the analysis of all students’ attitudes towards the system.
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Figure 4-1: Students Attitudes Towards The System in Phase I

Data Analysis for Both Groups: all ratings are out of 5 points
· The highest average score was of "instructor support" which was 4.55 with a standard deviation of 0.74, which was the second best deviation among all survey items.  This indicates a student’s consensus on rating this item.

· Following comes the item of "lessons presentation" which gains an average of 4.38 with a very good standard deviation 0.78, which clearly shows students satisfaction of the way lessons were presented on the online course.

· The lowest average score was of "chat room" which was 3.31 with a relatively big standard deviation (1.11).  This shows that, students did not favor chat room even if there was an imparity in rating this item.

· The lowest (best) standard deviation was related to "opinion towards e-learning in general" which was 0.66; this shows a students consensus on rating this item, which gains an average of 4.31.

· The most favored communication utility by students was the discussion board with an average score of 4.03 and with the best standard deviation among other utilities.

· According to the question: "Did you become more interested in Internet after this course? “, results were as in Table 4-28.

Six students mentioned the reason of answering with NO; their reasons were:

· Because all information I need are available at this online course!

· I'm interested in Internet even before this course (2 students).

· I'm not sure that there is another place to find such attractive and easy to understand material!!

· I became more interested in e-learning rather than the Internet!

If we exclude these six students, number of students who said YES to the question will be three times who said NO.

Data analysis (4MAT Group):

· The highest average score was of " lessons presentation " which was 4.56 with a standard deviation of 0.73, which was the second best deviation among all survey items.  This indicates a student’s consensus on rating this item.

· The lowest average score was of "chat room" which was 3.13 with a relatively big standard deviation (1.02).  This shows that, students did not favor chat room.

· The lowest (best) standard deviation was related to "The system in general" which was 0.63; this shows a students consensus on rating this item, which gains an average of 4.0.

· The highest (worst) standard deviation was related to "ease of use and navigation" which was 1.53.  This item was rated by an average of 3.25.

· The most favored communication utility by students was the Email utility with an average score of 3.94 ; and the least favored one was the chat room utility with an average score of 3.13.

· According to the question: "Did you become more interested in Internet after this course? “, results were as in Table 4-28.

Three students mentioned the reason of answering with NO; so if we exclude those three students, number of students who said YES to the question will be 7 out of 14 students i.e., 50% of the sample, and more than two times who said NO.

Data Analysis (PBL Group):

· The highest average score was of " Instructor support " which was 4.69 with a standard deviation of 0.63.

· The lowest average score was of "chat room" which was 3.54 with a relatively big standard deviation (1.2).  

· The lowest (best) standard deviation was related to "The system in general" which was 0.41; this shows a students consensus on rating this item, which gains an average of 4.0.

· The most favored communication utility by students was the discussion board with an average score of 4.31; and the least favored one was the chat room utility with an average score of 3.54.

· According to the question: "Did you become more interested in Internet after this course? “, results were as in Table 4-28.

Two students mentioned the reason of answering with NO; so if we exclude those students, number of students who said YES to the question will be 5 out of 10 students i.e., 50% of the sample, and more than two times who said NO.

A large number of students provided positive feedback towards the user interface of the system and appreciated the interface design and lessons presentation.  They found the system easy to understand and use.  Many students agreed that the layout of the screens made the programs easy to follow.  The instructor support and students (colleagues) cooperation were the points of strength of the course as can be seen in the survey analysis.

Responses to the Open Ended Questions of the Survey:

Most of the participants responded to the open ended questions, these responses can be summarized as follows:

Strong Points of the System:

No time or space restrictions, simplicity and sequence of lessons, communication utilities (especially the discussion board), student’s cooperation, audio and video support, lessons (especially related to databases), and ease of use.

Weak Points of the System:

Chat room, not enough time to solve the problems (for PBL group), the participant cannot change his password, some links do not work, and problems in Email utility.

Also students gave general comments and recommendations in their own words.

4.8.2 Phase II

The whole sample was analyzed statistically to prove or disprove the initial hypotheses.  The results of the Kruskal-Wallis test supported this null hypothesis at 0.05 level of significance, the results of analysis are presented in Tables 4-23, 4-24 and 4-25.

Table 4-23: Kruskal Test Result (Phase II)
	Grouping variable
	N
	Mean
	Sig.

	Group
	PBL
	17
	17.38
	0.945

	
	4MAT
	17
	17.62
	

	Learning Styles
	Visual
	14
	16.43
	0.864

	
	Auditory
	9
	18.56
	

	
	Tactile
	11
	18.0
	

	Sex
	Females
	21
	19.14
	0.220

	
	Males
	13
	14.85
	

	Hemispheric dominance
	Left
	18
	18.31
	0.616

	
	Right
	16
	16.59
	


4.8.2.1 4MAT Group

Table 4-24: Kruskal Test Result (Phase II / 4MAT)
	Grouping variable
	N
	Mean
	Sig.

	Learning Styles
	Visual
	9
	9.67
	0.486

	
	Auditory
	5
	6.8
	

	
	Tactile
	3
	10.67
	

	Sex
	Females
	10
	9.55
	0.590

	
	Males
	7
	8.21
	

	Hemispheric dominance
	Left
	9
	10.06
	0.359

	
	Right
	8
	7.81
	


4.8.2.2 PBL Group

Table 4-25: Kruskal Test Result (Phase II / PBL)
	Grouping variable
	N
	Mean
	Sig.

	Learning Styles
	Visual
	5
	6.9
	0.315

	
	Auditory
	4
	12.0
	

	
	Tactile
	8
	8081
	

	Sex
	Females
	11
	9.86
	0.338

	
	Males
	6
	7.42
	

	Hemispheric dominance
	Left
	9
	9.11
	0.0923

	
	Right
	8
	8.88
	


With 0.05 level of significance, the above analysis can be summarized as follows:

a) The difference between the gains of PBL group and 4MAT group is not significant.

b) There are no significance differences in means for all students when grouped by learning style in both groups.

c) There is no significance differences in means for all students when grouped by Sex in both groups.

c) There are no significance differences in means for all students when grouped by hemispheric dominance in both groups.

4.8.2.3 Students Attitude Towards the Web Based Course

Thirty-three participants filled out the subjective questionnaire out of 34 students.  Generally, students' attitudes were positive towards the usability of WBLS.  Most students agreed or strongly agreed that web-based instruction contributed to their learning and understanding of the course material, their interest on using the Internet also increased.
All Students:

Figure 4-2 illustrates the analysis of all students’ attitudes towards the system.
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Figure 4-2: Students Attitudes Towards the System in Phase II

Data analysis: All ratings are out of 5 points
· The higest average score was of "instructor support" which was 4.4 with a standard deviation of 0.70, which was the best deviation among all survey items.  This indicates a student’s consensus on rating this item.

· Following comes the item of "lessons presentation" which gains an average of 4.21 with a very good standard deviation 0.82, which clearly shows students satisfaction of the way lessons were presented on the online course.

· The lowest average score was of "ease of use and navigation" which was 2.61 with a relatively big standard deviation (1.27).  This shows that, this facility was not favored by students even if there was an imparity in rating this item.

· The lowest (best) standard deviation was related to " instructor support " as mentioned above.

· The most favored communication utility by students was the discussion board with an average score of 3.82 and with the best standard deviation among other communication utilities, and the least favored one was the chat room.

· According to the question: "Did you become more interested in Internet after this course? “, results were as in Table 4-28.

Only one student mentioned the reason of answering with NO; the reason was:

· I'm interested in Internet and use it everyday even before this course.  

If we exclude this student, number of students who said YES to the question will be 10 out of 32 students that were approximately 30% against only six students who answered with NO (approximately 18%).  Further if we exclude students, who did not answer this question, the positive answers will be about 70%.

Data Analysis (4MAT Group):

· The highest average score was of " instructor support " which was 4.5 with a standard deviation of 0.63, which was the best deviation among all survey items.  This indicates a student’s consensus on rating this item.

· The lowest average score was of "ease of use and navigation" which was 2.38 with a relatively big standard deviation (1.45).  

· The lowest (best) standard deviation was related to " instructor support " as mentioned above.

· The most favored communication utility by students was the Email utility with an average score of 3.94; and the least favored one was the chat room utility with an average score of 3.13.

· According to the question: "Did you become more interested in Internet after this course? “, results were as in Table 4-28.

Data Analysis (PBL Group):

· The highest average score was of " Lessons presentation " which was 4.53 with a good standard deviation of 0.72.

· The lowest average score was of " Consistency of site colors " which was 2.88 with a relatively big standard deviation (1.17).  

· The lowest (best) standard deviation was related to " Given examples " which was 0.64; this shows a students consensus on rating this item, which gains an average of 4.18, which indicates students satisfaction on this item.

· The most favored communication utility by students was the discussion board with an average score of 3.88; and the least favored one was the chat room utility with an average score of 3.41.

· According to the question: "Did you become more interested in Internet after this course? “, results were as in Table 4-28.

Table 4-28: Students’ Answers to the Yes/No Question (Phase I and II)

	Answer
	Phase I
	Phase II
	Total

	
	4MAT
	PBL
	Total
	4MAT
	PBL
	Total
	

	Yes
	7
	5
	12
	6
	4
	10
	22

	No
	6
	4
	10
	6
	1
	7
	17

	Did not decide
	4
	3
	7
	4
	12
	16
	23

	Total
	17
	12
	29
	16
	17
	33
	62


· Only one student answered with NO; and the majority of students did not answer this question, so if we exclude those students, number of students who said YES to the question will be 4 out of 5 students i.e., 80% of the sample.

Responses to the Open Ended Questions of the Survey:

Most of the participants responded to the open ended questions, these responses can be summarized as follows:

Strong points of the system:

· Consistency of colors,

· Website design,

· Communication utilities (especially the discussion board), 

· Students’ cooperation, 

· Audio and video support, 

· Innovative teaching method, 

· Instructor support, 

· Examples.

Weak Points of the System:

· Difficulties in navigation (not enough links), 

· The instructor was not cooperative (only one student), 

· Users have to re-login for each utility (in fact, this was an advantage of security in my opinion).

Also students gave general comments and recommendations in their own words, the most strange comment of one female student was that, students should be restricted to a specified time by the system!  Some good comments and recommendations were taken under consideration and the system was modified accordingly.  

Chapter 5

Conclusions and Future Work

5.1 Discussion

Delivering instruction on the Internet has become very popular in recent years, but at most cases, traditional face-to-face courses are converted to online course activities and materials with little thought of learners’ preferences for instruction.   

Moving a course on the Web is not a simple task.   The instructors do not only have to translate their teaching material in order to fit in the new teaching platform.  They have to transform this material with new teaching strategies in order to be compatible with the new pedagogy.

The literature on learning styles and individual differences provides a rich but largely untapped source of data for instructional designers especially for Web-based education.  This study provides insight into the developments of web-based learning systems for teaching Computer visual programming.

This study has described a framework for developing the efficiency of Web-based learning system, which is delivered completely over the Internet during the Fall semester 2005/2006 and the Spring semester 2005/2006.  

In summary, our web-based learning system (WBLS) was implemented with the distributed, three-tier, client-server architecture.  The client is a set of HTML files presented in a web browser with embedded Java applets.  The ASP application programs used for the student model update reside in the middle tier, server, which can communicate directly with the third tier, database.  This type of system architecture is flexible, and easy to manage, maintain and upgrade.

The main risk of any web-based course is the absence of face-to-face interaction between the instructor and his/her students, and to overcome this problem we implemented three types of communication activities in the system, which are: chat room (synchronous), E-mail and discussion board (asynchronous).  As expected, students preferred asynchronous communications over chat discussions.

Communication activities were successful considering the following facts gathered by the system in phase II:

· There were 21 main subjects posted on the discussion board.

· Replies and follow-ups to these subjects were 200 messages varying from answers, queries, remarks, recommendations, and ideas.

· Number of hits on the discussion board (watching without contribution) was 408 hits by all students with an average of 12 times by each student.

· Number of entries to lessons was 722 times for all students with an average of 21.2 times by each student.

· Number of sent messages via the Email utility was 184 messages distributed as follows:

· Sent by students to the instructor: 67 messages.

· Sent by students to other students: 93 messages.

· Sent by instructor to students: 24 messages.

It could be noticed that the instructor received messages more than he sent, the reason was that the instructor some times posts answers to received messages on the discussion board rather than replying directly to the sender in order to let more students share these answer.

Students were able to browse only lessons that were available for that week and not lessons later than that date.  The principal purpose of this is to keep the class roughly together so that everyone will be approximately together in discussion boards and chat discussions.

The results of the current study provide us with a better understanding of distribution of our students' learning styles.  The Analysis of students’ behavior on the system indicates that female students accessed the course web site more often than males.

The course was evaluated in a number of ways as shown in chapter 4, and it was an outstanding success.

The analysis of the students’ attitudes towards the system survey shows the following findings:

· There is a consensus in rating the item of “Instructor support” between the two groups of each phase and also among the whole sample of both phases.  This item was rated with the best mean among survey items.  Table 5-1 summarizes this.

Table 5-1: Students’ Rating of the “Instructor Support” Item of the Survey

	
	Phase I
	Phase II

	
	Mean
	S.D
	Mean
	S.D

	PBL
	4.69
	0.63
	4.29
	0.77

	4MAT
	4.44
	0.81
	4.5
	0.63

	Total
	4.55
	0.74
	4.39
	0.7


· In according to the communication utilities of the system, the discussion board scored the best Mean and the best standard deviation, i.e., students favored this utility over e-mail and chat room, while the chat room scored the worst Mean.

Table 5-2 summarizes this.

Table 5-2: Students’ Rating of the Communication Utilities of the System

	
	Phase I
	Phase II

	
	4MAT
	PBL
	Total
	4MAT
	PBL
	Total

	
	Mean
	S.D
	Mean
	S.D
	Mean
	S.D
	Mean
	S.D
	Mean
	S.D
	Mean
	S.D

	Discussion board
	3.81
	0.75
	4.13
	0.75
	4.03
	0.78
	3.75
	1.18
	3.88
	1.11
	3.82
	1.13

	E-Mail
	3.94
	0.93
	4.0
	1.35
	3.97
	1.12
	3.75
	1.18
	3.59
	1.28
	3.67
	1.22

	Chat room
	3.13
	1.02
	3.54
	1.2
	3.31
	1.11
	2.94
	1.44
	3.41
	1.41
	3.18
	1.45


· The PBL group rated the item “students cooperation” better than the 4MAT group in both phases; and that supports the idea behind the PBL method in working in small groups and improving teamwork skills.

Table 5-3 summarizes this:

Table 5-3: Students’ Rating of the “Students Cooperation” Item of the Survey

	
	Phase I
	Phase II

	
	Mean
	S.D
	Mean
	S.D

	PBL
	4.15
	1.68
	3.82
	0.73

	4MAT
	3.31
	1.01
	3.56
	0.81

	Total
	3.69
	1.11
	3.7
	0.77


· By applying the Kruskal- Wallis test on the samples of both phases with significance level of 0.05 % and the gain (posttest-pretest) as the dependent variable, the results showed the following:

Phase I:

· There are no significance differences in means between the gains of PBL group and 4MAT group.

· There are no significance differences in means for all students when grouped by learning style in both groups.

· There is a significant interaction between the GAIN and students gender; i.e., there are significant differences between students' gains of males and females as the test result was 0.025, which is less than 0.05.

Phase II:

· There are no significance differences in means between the gains of PBL group and 4MAT group.

· There are no significance differences in means for all students when grouped by learning style in both groups.

· There are no significance differences in means for all students when grouped by Sex in both groups.

These results show that, the 4MAT group gave a big balance for students when grouped either by learning style or by sex.

5.2 Conclusions

The big effort made on Web-based learning in this study is a unique combination of educational/psychological research and computer programming.

On one side, the work consists largely of inferences drawn from available educational experience and learning styles theory.  On the other side, it heavily relies on a series of activities drawn from a methodology of system analysis to build a solid instructional framework using a high technologies and computer software.  

If higher education is to meet the forecast challenges of this century, much research and initiatives are needed to reach a new teaching and learning strategies, especially in web-based learning.  One assumption was taken, that most of our students, especially students of the sixth (final) semester in Computer Science are familiar with the internet and can easily browse and search for WWW resources.  This clearly not the case as observed during the first few weeks of the experience.  One example of this is that, we realized some students did not know how to use e-mail, and many others could not participate in the discussion board at the first few weeks because they do not know that they have to login using their username and password to get full access to the discussion board.

While students were satisfied with the course, there were some problems, which did not negatively affect the course.  These problems can be summarized as follows:

· Some students complained that their home computer was slow.

· Some students seemed to forget that the class still requires a time commitment, even though that time is not spent in a classroom.  We tried to help them remember that the computer time was not only necessary, but it was also a benefit of taking an online class.

· We struggled and spent more time to unleash the online communication process, convincing the students that there is a human (not a machine) on the other side who can answer their questions.  At least one hour a day was dedicated for this purpose by the instructor.

The workload of the PBL model was significantly higher for both the students and instructor than for the 4MAT model because of the difficulties in finding and preparing the appropriate problems for the course on one hand, and difficulties in finding and reviewing resources to solve these problems by students on the other hand.  

Although, this study did provide useful information in profiling sample students learning styles, gain scores, and opinions, others are encouraged to conduct similar studies and document their findings to accumulate the body of knowledge on learning styles in web-based learning.  

The findings of this thesis could be useful for Web-based courses in other scientific disciplines since the approach has shown successful implementation for visual programming topic area.  

In conclusion, there is no doubt that Web-based instruction will increase in the near future.  As instructors develop new materials and learn new instructional techniques we have a unique opportunity to revisit some of the most important pedagogical issues that face all teachers.  We believe that if we take a reflective approach to this transition, both students and instructors will benefit.  As experienced in this study, the 4MAT system offers an excellent model to guide our development of Web-based materials because it systematically identifies specific activities that different types of students will likely find interesting and enjoyable, and our results satisfy this.

5.3 Future Work

Although the research in this thesis has investigated an important area of design, development and evaluation of Web-based course for visual programming in Delphi, which was almost untouched till now, there are many research issues of interest, which could be the subject of further investigation because this model is the first attempt in a continuous research to reach a more developed system that will evolve from this study.  For this reason, the structure of the present system provides a principal backbone for future developments that necessarily will have more complex components and linkages.

It is possible that since this study was limited to students at the HIEP institute level, studies exploring learning style and achievement for other courses and institutes might yield more significant results.  

Future work aims to focus on whether more improvement within the learning experience can be achieved through further extensions such as communication facilities to video conferencing to mimic the face-to-face communications.

Another area in the learning styles literature that is worthy of exploration by researchers is the multiple intelligences theory discussed in Chapter 2; this can be a good research area for future work.

Finally, by applying more experiments and by adopting more learning models, we may discover a strategy to determine the suitability of each model to the participant characteristics such as: preferred learning style, gender, and dominant side of the brain.  The system may be developed to automatically determine the participant’s characteristics and adapt the lessons accordingly.
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Appendix ( A )

استبيان حول موقع مادة DELPHI
الجنس : ذكر (   )      أنثى  (   )           المجموعة : (     ) 4MAT            (     ) PBL
ما رأيك في الآتي ؟
	
	
	ممتاز
	جيد جدا
	جيد
	مقبول
	ضعيف

	
	فكرة التعلم عبر الانترنت بصورة عامة
	
	
	
	
	

	
	مدى نجاح وسائل التواصل عبر الموقع :
	

	
	المراسلات
	
	
	
	
	

	
	الدردشة الفورية
	
	
	
	
	

	
	المنتدى
	
	
	
	
	

	
	الدروس من حيث :
	

	
	طريقة تقديم الدروس
	
	
	
	
	

	
	الأمثلة
	
	
	
	
	

	
	التمارين
	
	
	
	
	

	
	Audio
	
	
	
	
	

	
	Video
	
	
	
	
	

	
	الموقع بصورة عامة من حيث :
	

	
	                              تناسق الألوان
	
	
	
	
	

	
	                             سهولة التنقل والتصفح
	
	
	
	
	

	
	                            طريقة التصميم
	
	
	
	
	

	
	مدى تقييمك للاستفادة من الدروس
	
	
	
	
	

	
	تقييمك للموقع بصورة عامة
	
	
	
	
	

	
	تجاوب أستاذ المادة مع الاسئلة والاستفسارات عبر الموقع
	
	
	
	
	

	
	تجاوب الزملاء مع الاسئلة والاستفسارات عبر الموقع
	
	
	
	
	


1 - أكثر ما جذبك للموقع بصورة عامة والدروس بصورة خاصة : 

         ........................................................................................................................................

         ........................................................................................................................................

2 - أذكر النقاط الإيجابية في الموقع :

         ........................................................................................................................................

         ........................................................................................................................................

3 - أذكر أوجه القصور في الموقع :

         ........................................................................................................................................

         ........................................................................................................................................

4 -  هل ازداد اهتمامك بالانترنت بعد دراستك لهذا المقرر ؟  نعم (   )          لا (   ) 

5 - أية ملاحظات أخرى :           ............................................................................................................................... 

Appendix ( B )

استبيان لتحديد نمط التعلم

الاسم : ..................................................

أولا : ضع علامة ( أمام الجملة التي تعبر عنك أكثر

1- أفضل طريقة لتذكر شيئ معين هي في رسم صورة ذهنية عنه (     ).

2- أفضل اتباع التعليمات المكتوبة بدل التعليمات الشفوية  (     ).

3- أحتاج الى شرح حول المخططات والأشكال والخرائط (     ).

4- بارع في العمل اليدوي لصنع واصلاح الأشياء (     ).

5- أفضل الاستماع للراديو بدل قراءة الصحف لمعرفة الأخبار (     ).

6- أفضل الوقوف أثناء العمل بدل الجلوس (     ).

7- بارع في رسم الخرائط والمخططات والاشكال الأخرى (     ).

8- عند محادثة الآخرين (عبر الهاتف مثلا) أحرك يدي أثناء المحادثة (     ).

9- أستطيع تحديد الاتجاهات (اتجاه الصلاة مثلا)  حتى في الأماكن غير المألوفة (     ).

10- بارع في تركيب الأشكال المبعثرة (     ).

11- كثير الحركة (     ).

12- أفضل تدوين الملاحظات أثناء المناقشات أو المحاضرات (     ).

13- أفهم بسهولة الأماكن والاتجاهات في الخرائط (     ).

14- لفهم كلام المتحدث ، ألاحظ حركاته وتعابير وجهه (     ).

15- عند لقاء الأصدقاء ، عادة أسلم عليهم باليد بدل الاكتفاء بالقاء التحية (     ).

16- أفضل الدراسة في مجموعة (     ).

17- أشعر باستفادة أكثر بالتطبيق العملى أكثر من الشرح النظري (     ).

18- أفضل القراءة (أو المراجعة) بصوت مسموع (     ).

19- أفضل الاستماع الى الشرح بدل القراءة  (     ).

20- عادة أقوم بالتخطيط على الورق (خربشة) خلال الاستماع الى الدرس (     ).

21- عندما أكون في انتظار شخص أو حدث ما ، أقوم بالتحرك أو المشي بدل الوقوف ساكنا (  )

22- أستطيع التحدث لفترة طويلة مع الاصدقاء بالهاتف (     ).

23- أنا اجتماعي وأستطيع التعرف على الأصدقاء بسرعة (     ).

24- أفضل العمل على الأشياء بدل كتابة تقرير عنها (     ).

25- أفضل القراءة أكثر من الاستماع (     ).

26- خطي غالبا غير منسق (     ).

27- أستخدم أصبع يدي للتأشير عند القراءة (     ).

ثانيا : إختر الجملة التي تعبر عنك في كل مما يلي :

1- أفضل أن تكون المعلومات المقدمة الي :

· في صورة مكتوبة (     ).

· في صورة مسموعة (     ).
2- لكي أحفظ شيئ ما :

· أقوم بكتابته عدة مرات (     ).

· أردد نطقه عدة مرات (     ).
3- لكي أحفظ أرقام الهواتف :

· أتخيل الرقم في ذهني عند سماعه أو نطقه (     ).

· استخدم يدي لكتابة الرقم على الهواء أو الطاولة (     ).
· اردد نطق الرقم عدة مرات (     ).
4- عندما أقوم بتجميع شيئ ما (آلة مثلا) :

· أقرأ التعليمات بعناية أولا (     ).

· أبدأ بالتركيب فورا (     ).
5- عندما استرجع معلومة :

· أرى صورة لها في ذهني (     ) .

· أتذكر صوت مصاحب لها (     ).
6- للتعرف على الاصدقاء القدامى :

· أتذكر الوجوه أكثر (     ).

· أتذكر الأسماء أكثر (     ).
7- عند تعلم شيئ جديد فإنني أفضل :

· مشاهدة شخص يقوم بذلك الشيئ (     ).

· الاستماع الى كيفية عمل ذلك الشيئ (     ).
8- عندما أحاول تذكر حروف كلمة انجليزية :

· أقوم بكتابة تلك الكلمة عدة مرات مختلفة حتى احصل على الشكل الأصح (     )

· أقوم بنطق حروف الكلمة بصوت مسموع أثناء وبعد الكتابة (     ).
9- عندما أقوم بالإجابة في الامتحان :

· استطيع رؤية الاجابة (صورة الصفحة مثلا) (     ).

· أتذكر الشرح الصوتي للأستاذ أو اثناء المذاكرة (     ).
· أتذكر طريقة الحل مع حركة اليد أثناء المراجعة (     ).
Appendix ( C )

Hemispheric Dominance Inventory Test

Name :.......................

1. When you walk into a theater, classroom, or auditorium (and assuming that there are no other influential factors), which side do you prefer?

      (  ) Right

      (  ) Left

2. When taking a test, which style of questions do you prefer?

      (  ) objective (true/false, multiple choice, matching)

      (  ) subjective (discussion)

3. Do you have a place for everything and keep everything in its place?

      (  ) No

      (  ) Yes

4. Do you like to move your furniture several times a year, or do you prefer to keep the same arrangement?

      (  ) keep

      (  ) Move

5. Can you tell approximately how much time passed without a watch?

      (  ) yes

      (  ) No

6. Is it easier for you to remember people's names or to remember people's face?

      (  ) Names

      (  ) faces

7. When given the topic "school", would you prefer to express your feelings through drawings or writing?

      (  ) drawing

      (  ) writing

8. When someone is talking to you, do you respond to the word meaning, or do you respond to the person's word pitch and feelings?

      (  ) word meaning (what is said)

      (  ) word pitch and feeling (how it is said)

9. When speaking, do you use few gestures, or do you use many gestures (that is, do you use your hands when you talk)? 
      (  ) few gestures ( very seldom use hands when you talk)

      (  ) many gestures (often use hands when you talk(
10. Your desk or where you work is

      (  ) neat and organized.
      (  ) cluttered with stuff that you might need.
11. Is it easier for you to read for main ideas or to read for specific details?

      (  ) main ideas

      (  ) specific details

12. Do you do your best thinking sitting erect or lying down?

      (  ) sitting erect

      (  ) lying down
13. In math

      (  ) you can explain how you got the answer.
      (  ) you can get the answer but cannot explain how.
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