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ABSTRACT

TO DESIGN AND TEST THE EFFECTTVENESS OF COMPUTER BASED LEARNING

IN SUPPORTING TEACHING AND PROMOTING STUDENT LEARNING IN

MICROANATOMY

P. E. Delport

M.Phil thesis, Faculty of Education, University of the Westem Cape.

The 1990's have brought some critical challenges to medical and dental students. The

amount of information necessary to function effectively in the medical profession is

expanding. This knowledge explosion results in curriculum crowding, making it more

difficult for students to master the curriculum. The problems encountered when

studying the course are retention, understanding and application of basic science

information.

The dentistry students at the University of the Western Cape encountered several

problems studying the histology course, viz. the short time allocated to assimilate an

immense amount of knowledge, integrating theory (the lectures) with the practicals

(microscopy) and the orientation and identification of sections on microscopic slides.

A series of revision programs were designed in histology using a Macromedia

Authorware program. Each program has a set of light micrographs with relevant text.

Images are labeled to orientate and help students to identifu the sections. These

programs are incorporated into the curriculum to assist students in the mastery of

important concepts in microanatomy. A test was added to the program, which allowed

students to assess if they had mastered the chapter(s) they were revising. Students were

given time to use these programs, alone or in groups, for as long as they needed and as

often as they wanted to use them.

They were also given questionnaires in which they were asked to evaluate the programs

as well as the testware.
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The results showed that they enjoyed using this innovative means of studying. They felt

the computer based instructional programs definitely enhanced the course. Multimedia

tutorials also created an environment that encouraged peer learning and peer teaching.

Being able to assess their knowledge once they had completed the chapter was not as

traumatic as a class test.

In its initial stages, these programs have shown to be an effective tool for the learning

and self-testing of histology. It is clear from the results that students found this an

interesting way to leam histology.
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CHAPTER I

INTRODUCTION

Motivation

"On the surface it would appear that a major revolution is occurring in medical education. The

proliferation of computer applications to support medical education and the significant investment

of medical schools in computing hardware for education combine to suggest that computer

technology is having a significant impact on medical curriculum." (Friedman et al,1992).

With this major resolution comes new concepts, terminology and continuously changing fields of

instruction. Seels (1994) in an article on creating formulae for Instructional Technology gives a

definition by the Association for the Educational Communications and Technology which states:

"lnstructional Technology is the theory and practice of design, development, utilization,

management and evaluation of processes and resources for learning." (Oosthuizen, 1995).

The present research explores and evaluates the use of instructional technology in support of the

learning and teaching of the histology course of second year dentistry students of the University

of the Western Cape.

Some of the domains of the field are covered in this research, for example, design and

development, utilization and evaluation.

Computer based programs of the microanatomical course of the dentistry curriculum were

designed, developed and installed onto computers in the anatomy department. Students were

allowed access to the programs during tutorials and practicals, and also at any other time they felt

they needed to revise the course. They were also afforded an opportunity to evaluate the

programs by means of a questionnaire and the programs were upgraded on a regular basis.

Research Questions

1. How effective is computer based instruction, developed in-house, in supporting

teaching and promoting student learning in microanatomy?

2. What are the problems of the current histology course offered and can computer based

leaming offer solutions to these problems?

3. How are the effectiveness of the programs prepared for the students evaluated?

I
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The Anatomy Department of the University of the Western Cape teaches an anatomy course to

second year dentistry students. This course is divided into four modules viz. gross anatomy,

neuroanatomy, microanatomy and embryology.

The anatomy course is characterized by a lecture-centered approach, ie the lecturer controls the

course, content and the way the lecture is presented. The emphasis is on teaching the subject,

rather than the student leaming the subject.

The Anatomy Department also has a computer laboratory of 20 computers. These computers are

not utilized to their full potential, this being to the detriment of the department, lecturers, students

and curricula, as well as research. The department should use this facility and technology for the

improvement of curricula and students.

This research will introduce and promote information technology in the histology course of the

existing dental curriculum with the existing academic and technical support structures.

This thesis describes the development of computerized programs to promote an innovative way of

studying this module.

A series of revision programs have been designed, on the basic systems of the body, to assist

dental students in the mastery of important concepts in microanatomy and in addressing several

problems students encounter in the histology course.

The aim of this thesis is to develop and evaluate the effectiveness of these programs designed for

second year dentistry students taking the histology course at the University of the Western Cape.

There is a tutorial program, as well as a self-testing program. The purpose of these programs is to

provide students with a concise but fully illustrated account of the microanatomical structures of

the systems of the body and to aid the instruction of histology, a required course for second year

dental students at the University of the Western Cape.

Background information

Students often feel that histology is a boring subject. Most times it is because of the passive way

they have learnt the subject. The idea behind developing hypermedia courseware and testware is

to gain the interest of students by moving them from passive recipients of information to active

participants in knowledge construction, that is to get them to interact with the module while they

2
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are revising (Whittaker, 1989). This would also reinforce the idea of Sims of developing a greater

recognition of the importance of allowing students time to discover and learn on their own using

non-didactic methods (Sims, et al, 1990)

For students there is also a short time to assimilate an immense amount of knowledge. The

lecturer has to go at a pace that will allow himltrer to complete the syllabus. The time used for

learning a particular module differs from one student to the next. These programs are designed to

give students the opportunity to revise the module as often as they please, taking as long as they

need.

The contents of the microscopic slides, used in histology, are not labeled and therefore students

have to depend on lecturers, teaching assistants or atlases to assist with identification (Alper,

1992). Also there is only one lecturer with two teaching assistants, in the practical sessions, for a

class of forty-two dentistry students. Therefore students are forced to wait for long periods until

someone can address their problem (Alper, 1992). These programs are so designed to allow

students to revise with less assistance, and if possible with no assistance at all.

Another problem in histology is that students cannot integrate theory (the lectures) with the

practicals (sections viewed in a microscope). These programs are designed to combine a text and

glossary with relevant fully labeled micrographs on the same electronic page, trying to assist

students with this problem.

These programs are designed to enhance the course and not to replace it, therefore students are

expected to use them as an added 'educational tool' to their course (Whittaker, 1989). It will be

incorporated into the curriculum so that students do not have to use excessive time in mastering

the subject.

Workstations with the programs installed, should be found in a media room close to where the

students do their practicals as suggested by Friedman and his colleagues (1992). They will

provide students with immediate access to the programs and the computer environment will

become part of the student's general learning environment.

Another objective of these programs is to encourage individualized instruction. The design of

these programs are based on mastery learning followed by a diagnostic test of the students'

knowledge. For slower learners these programs could be used as an opportunity to learn at their

J
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own pace and assess their own performance. The students could therefore discipline themselves

to master one chapter at a time and at their own pace (Spencer, 1990).

Although lectures, microscopic slides, books and student interaction in tutorials are still the

mainstay of teaching histology, incorporating independent learning modules in the form of these

computer programs can be an effective 'educational tool' to support the instruction of histology.

These programs are designed to aid and not replace the instruction of histology (Whittaker, 1989).

Through this study we hope to produce computer based programs to provide an innovative means

for students:

- To study a subject often said to be boring.

- To create an environment that will encourage peer learning and teaching.

- To afford students the opportunity of assessing their knowledge before entering a

class for final examinations.

This thesis hopes to create awareness that, despite the present retarded pace in the effective

utilization of computers in the anatomy department, areal revolution can happen if computers are

used to their full potential.

Learning histology as part of the anatomy course for second year dentistry students, in the

Anatomy department of the University of the Western Cape will become both enjoyable and

effective and also many problems encountered in the course will be overcome.
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CHAPTER 2

LITERATURE RE\rIEW

Motivating innovative learning skills in medical and dental education

"Medical students believe that medicine is the best of all professions and worthy of the time and

energy it cost" (McFarland and Rhoades, 1996).

Medical students, including dentists, nurses, etc, begin these degrees in medicine recognizingthat

they will need to learn a large volume of material. Yet they are often surprised by the amount of

material presented and the time needed to learn even a fraction of it. Some become discouraged

and question their own capabilities.

There is now an information explosion that has to be mastered by medical and dental graduates.

The information needed to be learnt to gain a general understanding of the course is expanding

continuously as medical researchers are more successful with image analyzers, scanning and

transmission microscopes and other cytology techniques such as immuno-cytochemistry and cell

cultures. There is now an information explosion not only in this course but also in all the others

that have to be studied by medical undergraduates. Most students have trouble retaining all this

information.

There is so much research done in this field, adding more and more facts to the subjects taken by

these undergraduates and expanding the curricula to such a degree that it becomes impossible for

students to manage these courses (Cohen & Forde, 1992; Parsell & Bligh, 1995).

Also the way this curriculum is taught traditionally as independent courses has attributed to

curricula overload. There is lots of repetition between courses. Most students have a problem

with retaining all this information and integrating the one course with the other to have an overall

understanding of the field in which they are studying and going to practice.

Medical and dental schools should identifu the core curriculum and reduce the content of

undergraduates medical education to relevant information needed to understand the course. To

help students overcome this problem a process should be established whereby the curricula needs

to be evaluated so that it can "sift out" all the irrelevant and outdated information and focus on

critical, relevant information for the chosen course.
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Parsell & Bligh (1995) claim that the need to redefine basic medical education has been fully

recognized and accepted by medical schools around the world and educational principles on

which curricula should be based have been put forward to various universities. However today

one finds that the amount of information needed to be learnt to gain a general understanding of

any medical course is still expanding continuously. To survive the rigors of these courses

students adapt by learning what is necessary to pass and do well academically. The assessments

of the lecturers are tests, which measure how well students acquire scientific knowledge.

According to Fairclough and Carotte (1995) a research of literature revealed several papers

addressing factors that influence student learning. Some of them are:

- Hendricson and colleques carried out a four year study of the dental student learning styles

and found that students preferred factual and concrete information, a structured curriculum

and an organized learning environment.

- Laurillard found that students' styles and strategies of learning are context-dependent and

that descriptions of learning will be found to apply to groups of students in particular

learning situations rather than individuals

- Chambers found a strong correlation between the workload and the quality of learning: the

more that is expected of students, the more likely they are to adapt a surface approach.

- Entwistle and Entwistle carried out an extensive survey and found that many students

adopt a 'reproducing' rather than otransforming' approach to learning for examinations.

Surface learning techniques, also known as rote learning, have long been recognised as an

ineffective way of learning that requires the memory but not the mind. Knowledge gained this

way does not encourage critical thinking processes and is easily forgotten. Students memorise

facts and become passive learners just to pass the examination at the end of the year. Traditional

methods provide limited opportunities for students to develop areas of knowledge, interest and

skills that encourage motivation and independent learning.

Medical students have been challenged to diminish the rote and passive aspects of their

educational programs, particularly in basic sciences (Friedman, et al, 1990).
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Traditional teaching methods of a lecturer as sole information-giver to passive students appear

outdated.

"In a study by Berkeley on undergraduates in a large lecture hall setting, it was found that

only 20o/o of the students retained what the instructor discussed after the lecture."

(Hanley, 1994).

They were too busy taking notes to internalize the information. The emphasis is on learning the

answers more than exploring appropriate questions, memorizing bits and pieces of information

instead of understanding it in the context it is given, recitation over argument, reading in lieu of

doing.

The aim is for students to absorb as much terminology and text as possible taught by lecturers, to

enable them to pass the final exam.

Print media vs electronic media

"Print media, as a way of learning, has a long, valuable history that sometimes this make it

difficult to be replaced by electronic technology" (Jaffe & Lynch, 1996). Print media comes in

various forms like books, journals, and bulletins and can be easily distributed through bookshops

and mail orders. Libraries increase their availability and accessibility. However books are

becoming very costly, quite an effort to create, and quite an expense to print.

The time it takes from putting the idea down on paper to its appearance on the shelf, are

months, sometimes even years.

Most times a book remains on the shelf long after the information has been outdated and

changed andat the current rate of medical discovery, this may be to the disadvantage of

medical students.

To save on cost most of the text and images are a dull grey colour because printed colour

images are expensive.

Books are often very dependent on text for describing visual articles. Although text can

help in understanding, it is better to actually see the image and even better to interact with

the section while learning.
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For many years lecturers and students of tertiary institutions have been working within a scholarly

paradigm dictated by print technology. Books and articles have been produced allowing for

o'fixed" text, which falsely leads one to believe that the knowledge within these books is true,

fixed and stable. This school of thought has not motivated scholars to be objective about the

knowledge, be authoratative about what they learn and find procedures of acquiring more

knowledge on the topic. Many literacy, cultural and scientific theorists have been questioning and

criticising this "traditional" academic school of thought during this past century.

Undergraduate students are not trained to integrate the knowledge they gain in various disciplines

of their courses e.g. anatomy with histology and embryology or anatomy with physiology or

pathology. They see them as separate courses and study them separately.

Understanding the subject, implementing the knowledge in practicals and tutorials, or even

integrating the knowledge acquired with other courses such as physiology or pathology is

something students seem unable to achieve.

Face to face collaborative learning, with lecturers, is still encouraged; however collaborative

leaming is also recognised as an effective transitional factor to be implemented in supporting

development of higher education scholars. Therefore even though the traditional learning

procedures have their advantages, overcrowded curricula call for more innovative ways of being

able to master university courses.

The motivation, enthusiasm and curiosity that students have at the beginning of the course soon

disappear under the banner of a compact curriculum. The enthusiasm can be maintained with

innovative methods of study.

Medical educators need to find more innovative ways of overcoming this problem. Some of the

solutions could be:

- By finding more creative ways of teaching the lessons

- By focusing more on student learning methods than lecturers' teaching skills

- By finding more "creative tools" to teach the subject.
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When courses are developed one should make sure that they are student centered, ie learners are

the key focus. Learning in a tertiary institution should be based on principles of "adult" learning

which is suggested in an article by Parsell & Bligh (1995):

- Learners should build on previous learning experience (therefore should be taught not to

rote learn)

- They should be able to identiff their own needs knowing which discipline they are going

to specialise in

- They should be involved in planning their learning (ie. possibly be able to select from l0

assignments which one they want to research)

- There should be a process in place where students can evaluate their learning (possibly a

self-testing system).

Students should be encouraged to take greater responsibility for learning decisions and to question

what and how they leam. That would mean the traditional role of lecturers would change in many

ways. The aim should be to use methods of education rather than instruction. Students must be

taught: how to collect facts, how to veriff them and how to sort out all the information and come

to a conclusion.

The lecturer's focus should be on the method of learning and understanding the subject rather than

the knowledge of the facts. Facts can easily be forgotten but the method to acquire knowledge in

that field will remain with them for the rest of their lives, for example using mind-maps,

computer-based programs or websites, etc.

As early as 1988, the World Federation of Medical Education issued the Edinburgh Declaration of

12 principles for reforming medical education. (Bigum, 1998).

Those relevant to the dentist are:

- Widening education settings in which education now has to take place

- Active learning throughout life (with appropriate reform in the examination system)

- Professional competence as a purpose for all learning

- Training of medical teachers as educators

- Integration of science and clinical practice

9
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- Selection of entrants for non-cognitive as well as intellectual attributes.

These are principles that should be considered when evaluating or developing curricula in the new

millennium changing the style of undergraduate students. Course focus should be to reduce the

overload to a certain extent, when working with the curricula. The aims and objectives should be

based on substantively reducing factual information. A curriculum should be based on essential

knowledge and skills. It should promote and encourage learning through curiosity and

exploration. The process should encourage integration of courses. It should also include modern

educational theory and technological resources. Finally to make sure that the procedure followed

is the correct one, the course should include an assessment method that will encourage students to

learn by critically acquiring and understanding what they are learning or have learnt.

There is no opportunity or encouragement given to students to work together, to share ideas and

information, or to use modern instruments and equipment to extend their intellectual capabilities.

Many scientific theorists have, therefore been motivating for and initiating new communications

technologies as an alternative to print. They have also been challenged to introduce computer

technology as a topic of study as well as a tool to promote mastery of the various disciplines.

There is also a realisation that traditional forms of the course delivery do not prepare students

adequately for success in their studies and more so do not prepare students for the dynamic

workforce of the secular world. Therefore universities are moving towards delivering part of their

courses through lectures and part by using computers which allow students to learn at their own

pace and in their own time

To help the process change from traditional to innovative courses can become a problem. This is

where technology can assist. We need to learn to make effective use of computers to overcome

this problem. If most problems seem to be retention of information and the ability to train more

broadly competent dentists in future, then we need to help students overcome this problem with

the help of technology.
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Multimedia Programs

The eomputer is an educational tool and as a tool, the computer should be used by leeturers and

students to aid learning and assist in academic work, i.e. teaching and learning, not forgetting

administrative work too.

"Some people think about computer literacy as a new and very important technique like reading

and writing." (Su & Kohl, 1995).

To make sure that all students are "computer literate", computer literacy courses are offered at

schools, and for those who come from disadvantaged backgrounds, and were not afforded the

opportunity of using computers at schools, a computer literacy course is offered as a first year

subject at most tertiary institutions in South Africa. Therefore once students enter the second

year, they know how to use a computer.

An environment with computer-facilitated instruction will help to broaden learning opportunities

for students, especially medical and dental students whose courses are becoming more and more

overcrowded. Computer-based learning will extend and enhance lecture experiences.

Many researchers claim, " the introduction of computers in medical education has been

accompanied by changes in structure of the educational program. Proposals for innovation in

medical education have often emphasised the potential role of computers." (Friedman etal,1992;

Najjar, 1996).

Information technology has the potential to revolutionise the way medicine is learnt by students.

The medical and dental students need to be familiar with the application, use and scope of

information technology, computer-assisted instruction and computer-based learning. Computers

need to be used to aid learning in the medical field. If these methods are used effectively they

will encourage self-directed learning and better integration of knowledge.

Multimedia tutorials can also create an environment that will encourage peer learning and peer

teaching and can help to bring different experiences to student learning.

Developing multimedia courseware is not always expensive; it can be developed more cheaply in

an educational context than in a commercial environment (Harriet, et al, 1997). Lecturers with
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relatively little training can develop low technology interventions. Content experts delivering

new material to the department or multimedia specialists developing to departmental

specifications can also deliver the courseware. Therefore one could say that including

multimedia technology in teaching could also be a means of increasing the effectiveness of

teaching processes.

Software should be developed in such a way that will assist students to move away from the ever

growing burden of memorising facts and introduce them to the application of computer

technology which will assist them to be more creative in their learning methods.

The diversity in learning procedures such as their achievement level approaches to learning and

cultural backgrounds will also help to address the wide range of backgrounds of students doing

courses at the University of the Western Cape.

Multimedia courseware if designed, developed and managed properly could also help to bridge

the gap between poorer and better prepared students allowing for flexibility and offering the

capacity for personal feedback, which not all lecturers can manage in large classes. Students and

staff can also get test results and feedback immediately.

The approach of using computer based programs is not designed to stand alone but rather to be

integrated with other learning resources, such as lectures, face to face experiences and printed

text.

Implementing multimedia programs into the educational content requires careful planning of the

following:

- Courseware design - when designing the programs there are different components to

consider, ie the content, the structure and the style realising that the learner's brain has

limitations and can be easily overloaded with information. Also allowing for innovative

ways of working with and through the program. (Bijker, 2001)

- lntegration into curriculum - the program should be integrated into the course in such a

way that students can see the relevance to the course. It should blend in with

departmental practicals and assist with student assessments. It should not be seen as an

optional extra, unrelated to the course itself. Therefore it has to be accepted and owned
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by the department and integrated into the course right from the beginning with the initial

planning, design and development stages. (Whittaker, 1989)

Accessibility - computer laboratories containing the programs should be easily accessible

to students at any time during the day, allowing students to work alone or in groups

depending on what suits them (Friedman, et al, 1992).

The learning environment should consist of:

1. A friendly and informal physical work place that is appropriate for single students or

group interaction (2 to 3 students per group).

2. There should be computer-assisted progrcms dealing with the relevant chapters of the

course.

3. A tutor to guide and assist where necessary, but not to teach.

Multimedia courseware and other computer based learning tools can offer many of these

advantages to enhance conventional teaching methods, but only with careful attention to planning,

development and delivery of computer based material.

"Information technology has the potential to revolutionise the way medicine is learned by students

and healthcare professionals" (Mooney and Bligh, 1997) McFarland and Rhoades (1996) claim

that this is where technology may assist. Learning to make effective use of computers could help

to assist with some of the problems created by trying to master the courses.

Electronic text is rapidly developing in tertiary institutions as a way of teaching and learning.

(Bennett, 1997: Friedman et al,1992; Mooney et al 1999).

Scholars have been predicting a revolution in the academic publishing world since the early

1990's, including university centered distribution, extensive on line peer review and innovative

multimedia enhancement (Burg Wong, et al; 2000).

The use of computer based leaming in medical education is gathering momentum that is fed by

significant advances in both information technology and medical education. The procedures

through which academic courses are conducted are moving from printed text and face to face
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lectures, to the new electronic forms of hypertext, hypermedia, computer-assisted instructional

programs and the internet.

Friedman and his colleagues also claimed " the introduction of computers in the medical

education has been accompanied by changes in the structure of the education programs.

Proposals for innovation in medical education have often emphasised the potential role of

computers". lnformation technology in medical education, including dentistry brings new

challenges for educators. The focus of instruction is shifting from didactics towards emphasising

and encouraging independent active learning. Friedman and his colleagues affirmed this in an

article, when they claimed, "on the surface it would appear that a major revolution is occurring in

medical education. The proliferation of computer applications to support medical education and

the significant investment of medical schools in computing hardware for education, combine to

suggest that computer technology is having a significant impact on medical curriculum."

(Friedman, et al; 1992).

Throughout the world medical faculties of other universities have made great advances in the

medical field, as a result of better utilisation of the computer. (Whittaker, 1989; Alper, 1992:'

Furman, 1992).

Many scientists have realised this, especially those in the medical field. Lecturers have now

realised the importance and effectiveness of information technology. The growing number of

relatively inexpensive personal computers also brings with them many opportunities for the use of

computers in medical education.

Bennet seems to support this when he claims "today's technology, if used differently could bring

advances that would improve education dramatically. Ordinary students would make massive

gains, and restraints on bright students would dissolve...." (Bennet, 1997).
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CHAPTER 3

EDUCATIONAL COMPUTING

It has been over thirty years since educators and computer scientists began using computers for

instructional purposes. In that time span incredible advances have been made in computer

technology and its ability (Alessi & Trollip, 1991)

During the 1960's and most of the 1970's instructional computing took place on large

mainframe computers. During this time educational computing existed only at large

universities and was restricted to reading and typing text, and drill and practice

courseware.

By at the end of the 1970's when the microcomputer was developed there was a rapid

spread of computing in businesses, universities and schools. These computers also had

more facilities and allowed for interaction through text, graphics, voice and pointing.

These computers have now been developed with large megabite capacity and have become easier

to use through the addition of advanced visual and auditory devices.

DEVELOPMENT OF COMPUTER MEDIATED INSTRUCTION

Computer mediated instruction is an educational medium in which instructional content or

activities are delivered by computer. Students learn by interacting with the computer and

appropriate feedback is provided. Several acronyms represent the use of computers in educating

students. These are:

CAI: ComputerAssisted Instruction

CAL: Computer Assisted Learning

CAI: Computer Aided Leaming

CBI: Computer Based lnstruction

CBL: Computer Based Learning

Throughout the rest of this thesis, computer based leaming will be used.
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One must realise that the early days of using computers for instructional purposes were very

exciting for its potential and many scientists proclaimed great educational improvements using

computer-based learning.

Computer based learning has become more feasible as a result of the growing power of the

desktop computer. The development of desktop machines with greater speed, high resolution

colour and larger memory helped to improve computer technology. Hardware advances led to

extensive mass storage as well as individual CD-Rom storing devices (Furman, 1992).

But while there have been great strides in the improvement of computer technology and its

availability, the actual improvement of instruction has not developed at the same speed for several

reasons, viz.:

- Initial instructional computing became very confusing because of the many types of

computers on the market. This also created problems in hardware and software

compatibility.

- Lots of money is spent on purchasing hardware, but not much is set aside to purchase or

develop new software.

- The selection of courseware is another problem. Most times when books are purchased

they are carefully selected but the selection, evaluation and purchasing of software is not

often very satisfactory and not only results in a waste of money but also creates

despondency in students against using the software to enhance their learning. (Chapter 5

of this thesis confirms this).

- There is a shortage of skilled courseware developers (resulting in a low quality

courseware).

- There is much disagreement amongst educators and developers about how computers

should be used in education.

All these factors have hindered the effective use of computers in education

WHY MULTIMEDIA FOR INFORMATION AND LEARNING

Multimedia is the use of text, graphics, animation, pictures, video and sound to present

information. Since these media can now be integrated using a computer there has been an

increase in computer based multimedia instructional applications. These applications run from
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educational entertainment products for children to computer-based tutorials for adults. However

they all have one aim, to help people learn by using multimedia.

According to Najjar (1996) much research has been done to show that people:

- enjoy multimedia

- prefer multimedia learning material

- believe that multimedia helps them learn

"One widely cited and completely supported assertion is that by Treichlar 1967. People generally

remember l0%o of what they read, 20Yo of what they have heard, 30oh of what they see and 50olo

of what they hear and see" (Najjar, 1996). So people generally believe that multimedia helps

them learn. Multimedia information is also most effective when:

1. It encourages the dual coding of information

According to the dual coding theory (Pavio, 1986; Clark and Pavio, l99l) information is

processed through one of two generally independent channels. One channel processes verbal

information such as text and audio. The other channel processes non-verbal images such as

illustrations and sounds in the environment. Information can be processed through both

channels. This occurs, for example, according to Pavio, ( 199 I ) when a person sees a picture of a

dog and also processes the word 'dog'. tnformation processing through both channels is called

referential processing and has an additive effect on recall. Learning is better when information is

processed through two channels than when information is processed through only one channel.

It may be because the leamer creates more cognitive paths that can be followed to retrieve the

information.

2. When media support one another

Multimedia information seems to improve learning when the media show closely related

supportive information. For example, Peeck (1974) asked fourth grade children to read a story

with supportive illustrations or without illustrations, and measured the learning via multiple

choice questions and verbal recognition tests. It was found that retention improved when the

text was accompanied by supportive illustrations.

t7

https://etd.uwc.ac.za/



3. The media are presented to learners with low prior knowledge or aptitude in the

domain being learned

Mayer (1993) believes that this is because the multimedia helps low domain knowledge learners

to connect the new knowledge to prior knowledge. Multimedia may also make more important

information more obvious. However, learners with high domain knowledge have a rich source of

prior knowledge that can be connected to the new knowledge. tn a study by Mayer and Gallini

(1990) college students read text with and without illustrations that explained the operation of the

drum brakes of cars. For college students with low prior knowledge of the drum brake operation,

the illustrations improved their recall of explained information and their ability to solve problems

related to the explanations. For college students with high prior knowledge, the explanative

illustrations did not affect their performance.

This example suggests that multimedia is most effective for people with low prior knowledge or

aptitude in the domain being learned. Those with high prior knowledge already have a cognitive

model and large amount of information for new knowledge to connect to. Also those with low

prior knowledge may not know which information is important and on which information they

should focus their attention. Multimedia programs can assist them.

Multimedia may also improve learning by allowing knowledge experts, instructional designers

and programmers to use the most effective medium to present specific information.

The following procedures suggested that Najjar (1996) for design and development tends to work

well.

l. Assembly instructions - it was found that students with text and pictures made fewer

effors than students who used text alone.

Procedural information - diagrams and explanatory text help students acquire an

understanding ofthe subject they are studying.

Recognition information - to communicate information that students need to recognize,

pictures are extremely effective. However, recognition accuracy for pictures and text are

better than pictures alone. Pictures seem to allow very rich cognitive encoding that allows

high recognition rates.

l8
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4. Spatial information - illustrations are superior to text when learning spatial information.

Researchers Bell and Johnson (1992) allowed people to select pictures or text for

communicating instructions for loading a battery into a camera. Results show that the

people preferred pictures and illustrations to text. Researchers believed that the

information to be used was spatial and results supported the hypothesis that spatial

information should be presented using pictures.

There is more than enough support for using multimedia to help people learn specific kinds of

information. These advantages seem to be due to the ability of certain multimedia combinations

to support the way people understand, organize and access information (Najjar, 1996).

NEGATIVE ATTITUDES

Many academics use several reasons why they should not use electronic technology as a form of

enhancing learning in courses and these are stated in an article by Jaffe & Lynch (1996). They

claim that a computer has some embarrassing deficiencies.

Some of them are:

- It is big and bulky and therefore is inconvenient to carry around. (The invention of laptops

seems to have overcome this problem.)

- It needs electricity. (All lecture rooms, laboratories and study facilities have power points.

Plugging one in at home should also not be a problem.)

- There is no standard hardware. (Universities usually purchase in bulk and therefore have

the same kind of machine in their computer laboratories.)

There is also the problem of computer literacy but secondary and tertiary institutions offering a

basic computer course as one of their subjects are overcoming it.

Computers have become essential in the medical field for creating medical images. They allow

for image organising, collection and storage. The computer screen is colourful, allows for

brightness and a creative display tends to enhance imaging and therefore also enhances learning.
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Stand-alone desktop machines have sufficient speed, resolution and storage to allow for the

developing of very effective courseware to meet the needs of medical courses. Jaffe and Lynch

claim that a CD ROM with about 650MB digital capacity, has the ability to store quite a large

program, with over half an hour of video and is not very costly (Jaffe & Lynch, 1996).

Advances in computer based learning depend on the creation of more software that can take full

advantage of 'state of the art' technology. However there is also a need to develop software that

utilizes the vast resources already available at most institutions and for personal computers that

individuals already own.

Tools for software construction have ever increasingly easier ways of generating computer code

and authoring development software like Micromedia's Authorware that can enable educators to

construct and print their own software on desktop CD Rom writers.

Students learn at different rates. Lecturers must consider the learning needs of the student and use

technology in the course to facilitate this goal.

There are several reasons why we should use technology to enhance to medical curricula.

Technology can foster an increase in the quantity and quality of students' thinking. It creates an

innovative and interesting way to learn. Students need high level and interesting courses.

The focus of medical learning is shifting to rely less heavily on didactics and more on

emphasizing independent active learning. Although books, models, posters, slides and faculty

interaction are still the mainstay of teaching medical courses, incorporating independent learning

modules on computer with images, text and glossaries is also effective. Studies that compare

didactic learning with independent learning report that students enjoy these alternative methods

(Friedman, et al, 1990; Furman, 1992; Najjar,1996).

Although lecturers cannot depend solely on technology for teaching a course to learners, they can

also provide technology for thought provoking and stimulating avenues of study. Technology

can help institutions and lecturers to become more productive and efficient in instruction.

It has been realised that there is a need for all health professionals to acquire technological

knowledge in order to practice their profession. Everything is computerised today; even

administration work is done using certain programs. The use of computers as an educational
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resource, included in the curriculum for all the undergraduate years, should help students gain

confidence and competence before venturing out into the clinical world.

Computer based learning can enhance medical education, but course directors and curriculum

designers need thorough, credible evaluative data to make sound decisions about proving the

effectiveness of and implementing computer based programs (Glenn, 1996). Also curriculum

designers and program developers should carefully consider whether or not computer based

learning really needs to be part of the curriculum, as well as the quality of the program, before

implementation takes place.

Curriculum and program designers need to assess the following before making a decision about

implementing or making the computer assisted program as part of the curriculum. They are:

- Facts about the strengths and weaknesses of the program as compared to traditional modes

of instruction.

- Evaluative information about scopes and merits of the program.

Comparisons should also be made as a form of assessment. The innovative program should be

compared with:

- Another computer-based program or approach

- Improvement in performance in examinations attributed to the use of the progmm

- Whether the computer-based program decreases the time students need to master a certain

body of knowledge.
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CHAPTER 4

EVALUATION OF COMMERCIAL PROGRAMS

There is the realisation that technology can be used very effectively in the medical field,

especially in the anatomy department of the University of the Western Cape.

Several computers have been purchased for the Anatomy department. The computer laboratory

has been set up and several commercial programs in anatomy and histology were purchased.

These included three programs in histology developed on CD-ROM. These programs were

purchased because the students were using the textbooks of the authors who developed the CD-

ROM and the price was reasonable.

Students were given the opportunity to use these programs during practicals and tutorials,

especially for revision when it came close to examination times. After a while it was realised that

they did not use this facility very often. They would rather spend time in the computer room,

using textbooks for revision.

It was decided to evaluate these three programs to find out why students were not using this "extra

tool" to enhance their studies. With twenty years of experience in this field, I decided to evaluate

these programs, comparing them with the requirements of curriculum including practicals and

tutorials and to find out if they were 'student-friendly'. Students were also asked to explain why

they were not using this facility.

I have tried to assess and compare these programs to see if there is one that could be used as a

"testing" program for my thesis. The following facts were taken into consideration:

- The program has to be well laid out and easy to operate, so that the student would not

spend too much of his/her time learning to use the program.

- The program has to have the relevant micrographs, which are suitably labelled, to help

orientate students to use the micrograph, and also help them to identiff certain structures

in the sections.
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The text must be concise, being aware of the students' heavy workload and also their

limited time on the computer. However, the text has to be informative enough to create an

understanding of the image.

A self-evaluation program needs to be included to help students assess themselves

ensuring that they have mastered the module they are revising. If possible this data also

needs to be accumulated so that the lecturer can assess it.

The following programs were evaluated.

- Wheater's Interactive Histologv by Wheater, Burkitt, Young, Heath, Stevens & Lowe

- Microscopic Anatomy by T Hollinger

- Human Histoloey by Stevens and Lowe

WHEATER'S IIISTOLOGY

DESCRIPTION

This is a multimedia CD-ROM textbook of histology. It has 850 pages of 1200 images and text.

It is extensively illustrated with colour microgaphs and illustrations giving extensive detail of the

structural features of cells.

The subjects are:

- Functional Histology

- Basic Histopathology

- Self-Assessment in Histology

A fully interactive self-test module allows for continual performance feedback and a brief

evaluation at the end of it.

THE STRENGTHS OF THE PROGRAM

- It has a toolbox, which is self-explanatory and therefore allows for easy navigation

through the content.

- It has a filmstrip of all the images of a particular chapter, all the time on the screen and

this aids the navigation through the chapter.

- It has a search dialogue box, and with the aid of keywords, it searches for text and images.
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THE WEAKNESS OF THE PROGRAM

THE TEXT - It displays two sets of text.

- The one set, is the introduction to every chapter. This remains on the screen throughout

the chapter. This introduction has no relevance to the micrographs that students are

viewing on the chapter. It is general knowledge about the module. It is long and wordy

and might even distract students from the relevant information.

- The other set of text has reference to the images that are being viewed on the screen. This

text describes three or four micrographs at the same time. This causes it to have too much

information in one box, at one time. Students still have to extract relevant information to

one particular micrograph. This is time consuming. All this information put together at

one time, seem to cause confusion and students will not know which micrograph to look at

when seeking definite information on a particular cell or structure.

With all this information put together at the same time, the students will take a long time to cover

one chapter. Students are looking for short concise text, but it should give them a "clear"

understanding of the module they are revising. Each student will also be limited to the time they

are allowed for each module because there are several modules to cover. Because there are two

sets of text, the boxes for each text are very small, and students have to scroll over lengthy text to

be able to read everything. This can become a strain, if it is done over a long period of time.

THE DIAGRAMS

The labeling of micrographs is very small, and very indistinct. To be able to obtain clarity, one

has to magniff the area. This program allows for this facility, but if the diagram is magnified the

text is lost which gives one a clearly labelled micrograph with no text to guide the student through

it.

SELF.EVALUATION PROGRAM

In this part of the program, the images relating to the questions are not very clear and response to

the questions is by means of true or false answers. This allows plenty room for guessing and

therefore does not really give one a true idea of whether students have mastered the module or
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not. However, the fact that students are given immediate feedback when responding incorrectly

is definitely a strong point. The performance is also rated in average percentage on all questions

covered by the student.

MICROSCO ANATOMY

DESCRIPTION

This multimedia CD-ROM contains 1300 colour photographs of typical histological specimens,

each supported by textual information.

The program organisation is as follows:

- A title screen, which has a list of chapters.

- A list of slides with accompanying text

- A list of slide images

From the title screen a chapter is selected. This brings up a list of all slides associated with the

chapter (in no particular order). A list of slides is chosen, which is to be studied, from this

catalogue. Once these have been selected, the student will click on a "Button" which allows one

to access the slides that have been selected. The screen shows a category title for each slide, an

image box, an image information box and a text box. On the image there are two different

coloured arrows used as indicators and the structures indicated will be described in the text.

Added to this program is a self-evaluation section. A "Quiz" button allows one to enter the self-

evaluation mode. This brings one to a self-evaluation options screen. Students can select topics

they wish to be tested on and then click on the oostart" button to begin the examination.

STRENGTH OF THE PROGRAM

- It has a chapter on the microscope in the form of a 5-minute video. In this chapter all the

parts are discussed and it also illustrates how to operate the instrument. It has sound to the

video, which makes it user friendly. Students that are slow readers or do not like reading

can just enjoy listening to the instructions.

- It has an index of all the slides in the program, naming the species and how the slide was

prepared. However this is good information for the lecturer but has very little relevance

to the students.
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Indication by colour arrows on the image, and relating this to the text helps to orientate the

students to a certain extent, while reading the text.

There is an image information box about the section on the screen, and how it is prepared.

This is also good for the lecturer but irrelevant to the student.

The self-evaluation part of the program. The questions come in the form of multiple-

choice questions, which do not allow for guessing and students are given immediate

feedback to their wrong answers.

WEAKNESS OF THE PROGRAM

- There is no definite system in viewing the slides for a particular chapter. Once students

have indicated the chapter they wish to study, they are presented with an index of all the

relevant slides. They extract the ones they wish to view from this catalogue. This means

it is not done systematically. This might confuse students who do not have a good

understanding of the basic knowledge of the chapter.

- Restriction to labelling ie by two different colour alrows, is insufficient. If students are

viewing sections, they firstly need to be orientated in the section, and then informed about

certain structures. Two arrows are definitely not sufficient for this kind of information.

Labelling of structures would be a better way to help students identiff the structures they

are viewing.

- An image information box is good for lecturers but it would have more relevance if this

box could have a glossary to the text, which could possibly explain certain names and

terms to students, which they might not understand.

HUMAN

DESCRIPTION

This disc contains an image library of 812 images from Stevens & Lowe/fluman Histology

Second Edition. These images can be searched by category of keyword. This program gives the

viewer an opportunity to use the program as is or create their own slide shows by using the Slide

Show Building facility offered in the program. Captions can also be added to slides in the

program, as well as extra labels. There is also a Quiz Builder, with over 180 multiple-choice
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questions arranged by category and saved in 18 quizzes. New questions, based on the images

used, can be created in the lmage Library.

The opening screen of this program presents one with a choice of slide shows and quizzes. Once

a chapter is chosen, the student clicks on a "view" button to be taken to the chapter indicated.

There is a set of controls on the floating navigation bar to allow students to move through the

slides. Captions (text) can be moved and sized, as well as closed to allow students to view the

entire slide.

The quizzes come in the form of multiple-choice questions. Immediate feedback is given to

students. At the end of the quiz, the program will compile a report detailing the overall score.

STRENGTH OF THE PROGRAM

Micrographs are clearly labelled, which helps students to orientate themselves as well as

identiff the structures. These labels are also refened to in the text.

Schematic drawings added to chapters make them very illustrative and help with extra

information, especially when it comes to structural-functional relationships.

Multiple-choice questions are a good way of testing the students and immediate feedback

allows students to ascertain how well they have mastered the module. This fact is

enhanced by the overall scoring system, which gives students their marks at the end of the

qtJ,z.

THE WEAKNESS OF THE PROGRAM

The first chapter called "Histology - don't switch off is very confusing and has no

relevance to the rest of the chapters. This might cause confusion with the students as

well.

There is an over-lapping of captions and images which mean that both cannot be seen

together, that is everything on the page cannot be seen at the same time.

The box for text is very small, and the text is in great detail, therefore scrolling up and

down makes it difficult to read all at once and therefore makes it difficult to create an easy

understanding of the micrograph or schematic drawing on display.
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Most of the text is structural-functional orientated and therefore, descriptions are more

physiological than histological, which is good for general knowledge but is of less

importance when it comes to the histology course for dentistry students. This also means

that students have to have a good basic understanding of histology before they can be able

to use the modules of this program.

There is also the time constraint as explained earlier, because of the amount of detail,

students are going to need quite a bit of time on computer to cover the module they are

revising.

CONCLUSION

None of these commercial programs met all the requirements needed for the histology course of

the second year dentistry students in the Anatomy Department of the University of the Western

Cape. Two were taken directly from textbooks, the department has the textbooks, and therefore

too informative, which is good for a textbook but not for a computer program, which students are

using for revision and have limited time to use. The third program did not allow for easy progress

through it, and was also not informative enough to create a clear understanding about the modules

second year dentistry students have to master in histology.

This initiated the research to develop programs in microanatomy with relevance to the curriculum

of the second year dentistry students, to enhance the histology course and allow them an

opportunity to revise modules in their own time, when they can and with little, and if possible, no

assistance during revision. Therefore these programs need to be student friendly, ie easy to use,

with relevant information and well-labeled micrographs, helping to create a clear understanding of

the module.

Through assessing the three programs and recording the strengths and weaknesses, it is hoped that

the evaluation done on this thesis would illustrate that none of these programs would be able to be

used effectively for the particular purpose needed to assist the dental students, of the Anatomy

Department of the University of the Western Cape in order for them to master modules needed for

the histology course and also to address several problems encountered when teaching the course.

Being aware that all commercial programs would have their strengths and weaknesses and that no

one program would be able to meet all the needs of a particular course or class, it was decided to

develop an 'in-house' computer based program .
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CHAPTER 5

MOTIVATION FOR DEVELOPING AND DESIGNING TIIE PROGRAMS

" Since 1950, behavioural psychologists have produced an impressive amount of basic research

directed at understanding how various forms of behaviour are developed and maintained. These

studies have included:

- The interaction preceding behaviour, such as attention span and perceptual processes.

- Changes in behaviour itself, such as formation skills.

- Interactions following behaviour such as the effects of incentives or rewards and

punishments." (Microsoft Encarta Encyclopedia 200 1 )

For the purpose of this study, two approaches to student learning are discussed.

The belief that one cannot observe learning except through behavioural changes is an important

behaviourist concept. Behaviourist learning theory believes that the product or outcome is the

most important factor to consider i.e. the results of final examinations. Much of the research was

done on animals rather than human learners and later tested on humans. The important

components of a behaviourist theorist are stimulus, response and reinforcement.

For many years the behaviourist learning theory was used for the development of curriculum and

lecturing processes in the Anatomy Department of the University of the Western Cape, as well of

other departments of the university e.g. the final results of students being positive was the most

important factor, ie students needed to pass the course at the end of the year.

In contrast to the behaviourist theories, the cognitivist theories are directly concerned with how

we learn and what goes on inside a learner's mind. According to Goodwin (2001) the

characteristics of this theory in comparison to a behaviourist theory are:

- Behaviourists feel students learn by direct instruction while cognitivists believe that they

learn by discovery.

- Behaviourist focuses more on product/outcomes while cognitivists focuse more on the

process.
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Behaviourists are future orientated while cognitivists are present orientated.

Motivation for behaviourist theory is external while for cognitivist it is networking.

When developing curriculum or studying processes the focus for a behaviourist is

academic and basic while the cognitivist focus is more holistic

Accountability is also very important for the behaviourist while the cognitivist would

leave the choice to the student.

It is also clear that the cognitivists have drawn on behaviourist theory and incorporated it into

their own models. This theory focuses more on:

- How students retain information rather than what they retain

- Stressing that learning materials should be well organized.

- New ideas and concepts when added to the chapter or course must be meaningful and

relevant to the module and leamer.

- New concepts need to be added continuously to the basics which will help students with

retrieval and retention of information.

These cognitivist learning principle also form the basis of constructivist theory.

Constructivism is learner centered and is focused on how the leamer constructs knowledge from

experience, which is unique to each person and built upon prior experience.

These theorists view the student as one who acts on objects and events within his/trer

environment, thereby gaining some understanding of the features held by the object or event.

The emphasis is placed on the student rather than the course. The student's individual

development is at the center of instruction. This changes a lecturer's role from dictator to a

facilitator who assists students to construct their own concepts.

Lev Vygotsky, a Russian psychologist and philosopher is often associated with the constructivist

theory. According to Vygotsky, social interaction is fundamental to learning. He emphasizes

that learning and development is a social and collaborative activity that cannot be "taught" to

anyone. It is up to the student to construct her own understanding in her own mind and during

this process the lecturer will act as the facilitator.
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Another cognitive constructivist of the 1920s is Jean Piaget, a Swiss psychologist who focused on

the study of human development. His theories are more holistic in that they place learning as an

experience resulting from the perceptual whole rather than the individual stimuli. He believes

that learning takes place through several channels, viz. listening, exploring and experiencing. He

claims that using all of the channels helps one to learn logically, gaining a general understanding.

This theory of cognitive development proposes that students cannot be 'given' information, which

they immediately understand, and use. They must be helped to construct their own knowledge.

ooThey will then actively take this knowledge, connect it to previously assimilated knowledge and

made it theirs by constructing their own interpretation." (Hanley, 1994)

An eighteenth century Neapolitan philosopher, Giambattista Vico, claims that one only knows

something if one can explain it. He goes on to say that humans can only clearly understand what

they themselves have constructed. Piaget supported this theory. He also believed that the

fundamentals of learning is discovery and should be encouraged in the learning process, if we

want students to be creative and productive and not simply repetitive.

Learning theorists also believe that there are a series of events that should satisff or provide

conditions for learning and serve as a basis for designing instruction and selecting appropriate

media (Moonley et al, 1992).

One of the appropriate forms of media is computer-assisted instruction. Technological support of

this form can definitely help to provide a learning environment that aids in expanding the

conceptual and experiential backgrounds ofa student.

This form of technology can also provide tools with which to accomplish the goals of the

cognitivist/constructivist theory.
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These theorists also identiff certain prerequisites that should be completed to facilitate learning a

task, module or course. They are known as Gagne's Nine Events and these learning

prerequisites provide the basis for sequencing instruction. They are:

1. Reception (gaining attention)

2. Expectancy (informing learners of the objectives)

3. Retrieval (stimulating recall of prior learning)

4. . Selective perception (presenting the stimulus)

5. Semantic encoding (providing learning guidance)

6. Responding(elicitingperformance)

7. Reinforcement(providingfeedback)

8. Retrieval(assessingperformance)

9. Generalisation (enhancing retention and transfer)

The following prerequisites were considered when designing and developing the histology

programs for second year dentistry students using the combined knowledge of the lecturer,

designer and the programs. The lecturer provides the material of the system or chapter that has to

be developed. The designer uses this information to develop the instructional objectives and

lesson designs and the programmer focuses on the screen designs and the navigational tools.

1. RECEPTION (gaining attention)

The first objective is to gain the students immediate interest in the program and the course.

Attractive relevant images are used on all the pages of the program i.e. the cover page, content

page, menu, etc. This helps to keep the student's attention throughout the program (Fig.l).

32

https://etd.uwc.ac.za/



The Orol
Covi

Fisure l: The cover page ofthe oral cavitv.

There is also the realization that the layout of the screen is very important. The way the program

appears to the students and is presented to them helps to communicate with the learner. The

pages need to be simple and uncluttered. The program should also give the learner clear

directions on how to use and work through the program. The program should also invite the

learner to interact with it therefore encouraging and enhancing deeper levels of knowledge

acquisition and construction (Fig.2).
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rool cmbcddcd ln lhc thrcol.t bona, Tha lunctlon
hctwecn thc txro ls callcd thc ncck' The crosn ls
prolcc'lrd by a layer of hlghly mlncralleed cnamel

[Enl. The bulk of thc looth ls composcd ol dentlne
[Dcl. The dcntln! hrs t ccntrtl PUlp cavhy [Pcl
whlch contalns the dcntlnal PUlp. ThG root ls
embcdded ln a bony rldgc ln the law called lhe
alveolar ildge ['11. Thc tooth soc*ct ls known ag thc
rh*eotus. The root ol ttre looth le covercd by a layct
ol ccmcntum [Cc! wftlch ls conncclcd to thc hony
sockcl by a thln llbrous laycr callcd th; pcrlodontal
llgrmenl [F{l or pcrlodontal mcmbrane whlch allovs
lor mlnlmum movemcnl ol lhc tooth whhln lhc bony
sockct. Thc oral mucosa l0ml covcring the uppcr
pail ol thc ahreolar ridgc ls called thc glnglva whlch
form* a tlght protccdvc cull around the tooth. Thc
potGntla! spacc hctwecn thc glnglvtl cufl and lhe
anamcl of lhe crovn [arrowJ lg callcd thc glnghral
crcvlcc

E

EI
Figure 2: The teeth and associated structures.

D H Jonassen, a nineteenth century learning theorist supported this by claiming that the

integration of leaming strategies in computer-based courseware facilitated deeper levels of

cognitive processing of knowledge.

2. EXPECTAI\CY (informing learners of the objectives)

There is an index at the beginning of each module informing students how many components the

modules contain (Fig.3).
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The Urinary
System

f "**yr,l

Fizure 3: The cover of the urinarv svstem.

Thers is also a well-constructed anatomical menu in the form of an image to orientate students

and also assist them in integrating anatomy with histology (microanatomy) (Fig.a).

Thc UrtnerT Syrtem

Thc urlnrry eystcm
comprlece two kldncys lKll,
iro urctcrs [U{, a bladder [BlJ
rnd a urcthra, Urlne le
produced ln the kldncya and
conduelcd by the uralers to
thc bladdcr wherc ll ls storcd
untll vold vla the urethra.

E]
Figure 4: The menu of the
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3. RETRIEVAL (stimulating recall of prior learning)

Students come into the classroom with their own experiences and a cognitive structure based on

those experiences.

The module is introduced with a well-illustrated descriptive menu of an anatomical image of the

system, which helps students revise the basic structures of the system they have learnt (Fig.5).

Thr Digrstive Systtm
let" I

LA

I

I

The diagram illustrates the
components of the digestive trac{
which extends lrom the
oesophagus to the anus, The trac{
is essentailly a muscular tube,
lined by a mucosa. The maior
components of the muscular tube
are the oesophagus [Oel, stomach
[Stl, intestine finl and colon [Col.
The appendix is a small, blind-end
tubular diverticulum arising fro the
digestive tract. The arrangement
of the major muscular component
remains constant throughout the
trac{, hut the mucosa shows
marked variations in the diffe rent
regions. The liver is one ol the
extrinsic glands of the digestive
system, with the associated gall
bladder, the pancreas being the
other gland.

Stomach

lntEstine

Appendix

EIEI
Figure 5: The menu of diqestive svstem.

4. SELECTM PERCEPTION (providing the stimulus)

The program contains many colourful images of the systems, which students need to revise, and

added text, which orientates them, and explains the relevant components of the images. The

components of the images are labeled (Fig.6). By clicking on the appropriate component an image

of that appendage or layer is called up under higher magnification, allowing students to obtain

more detail about the various microanatomical sections of the system (Fig.6 and Fig. 7).
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THE STOMACH

The micrograph illustrates the body
of the stomach. The mucosa [Mul
is throvrn into prominent folds and
consist of gastrict glands and
gastric pits. The submucosa [Sm]
is relatively toose and contains
large blood vessels. The
muscularis propda [Mp] comprises
an inner circular and an outer
longitudinal layer ol smoolh
muscles. The circular layer is
reinforced by a further ohlique
layer.

@lrl

let I

)_u E
MUCOSA

The mucoaa ol thc stomach con8ist oI
atralght tubultr glands whlch aynthcelec
and eccrcta gaetrlcjulcc. Thc stomach
mucoaa 18 protEctcd lrom eclf-dlgestlon by
thc thlck eurlacc coverlng of mucoue. The
stomach surfacc ls llned by a slngle laycr
of lall, columnar, mucoua scctctlng ccllE
[J whlch Bhcd contlnuous$ and replaccd
by cclls whlch mlgratc lrom thc gastrlc Flts
[GpJ. Thc gtetrlc glandt [arrowl contaln a

mlxcd popuhtlon of cclls of thr;c mlln
typc8: mucous secretlng cclls, Parlctal
crlls ftrydrochlorlc acld sccretlng cellsl
and peptlclchlcf cclls [alro called
zymogcn cc!!sl. Thc gaetrlc glanda arc
sunounded by lamlna proprla [Lpl
conalating ol loote connectlt e tl8euc
whlch appeara to bt hlghly ccllular due to
thc prascncc of lymphorylee and othcr
cclla ol the gcncral delensc syttem. Thc
muecularls mucosr [Mml llca lmmcdlatcly
bcncath lhc basa of thc gaatrlc glande.

Etrl Lttrl
Figure 7: The mucosa of the stomach.

)t

Fisure 6: The stomach.
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5. RESPONDING (eliciting performance)

When students use the program, they are allowed several routes to follow to master the module.

They are given the menu and have a choice as to what order they would like to study the module

and also how much depth they would like to cover on that system (Fig.8).

The Skin
Thr rktr forms a conflnual
exttrnal rurfnce of lnttgument
of tlrc body. It ls thc large*t
orgsn ln the body. Itr four
mqlor llmcflons are
protccilon, rtnraflon,
tlrermoregulaflon and
mctabolc lltncflons. In
dlllcrent rcglonr of tlre bodY,
rkln var{cr ln thlckntrr'
colour sndthc prcrtncc of
appendagcr. Thtck rkln (Tck)
k mahly formd on thc Pehmr
of handr md soler of fcet'
wlrllc tlrh rkln (Tn) cover ote
rclt oftlre body.

Fieure 8: They have an option to learn either thick or thin skin.

6. RETRIEVAL (assessing performance)

Tfuere are tests linked to each module with relevant images of the system and questions on the

images which students are encouraged to answer.

Once student have mastered the program they are afforded an opportunity to link to a test on the

system, allowing them to assess whether they have mastered the chapter or not.

The test has all the images of the program with relevant questions about each image (Fig.9).
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Wtrich of the following is glands associated with the digestive system?

E Gall bladder

fl Salivary glands

E Liver

IAdrenalgland

EI Kidney

F"rt"-rE
Fisure 9: The testins system.

According to Munden (1996), computer based learning should be designed and produced by

Instructional Design Teams. Each member of the team is a specialist, but when working together

and following procedures developed by the group, they can produce efficient, effective instruction

for a variety of outcomes, learners and media. The following should be members of the team:

- knowledge expert

- designer ofthe program

- programmer

Each member has special skills and activities to donate towards the program.

1 THE KNOWLEDGE EXPERT is a person, or group of people who know the material

or content to be conveyed to the leamer. This person works closely with the designer

in planning the lesson. He/she can analyse the learning task, determine educational

outcomes and develop lesson objectives, as well as provide the content of the lesson.

THE DESIGNER OF THE PROGRAM helps to develop instructional objectives,

determines the most appropriate lesson designs and determines what the screen design
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should look like. He/she may also perform other tasks that may be needed in the

planning and organizing stages.

THE PROGRAMMER develops the various screens and navigational tools according

to what the designer and knowledge expert have agreed upon. This member makes

sure the program runs in the order it is supposed to run. Also graphics, sounds and

video clips used to enhance the program would be developed, captured and scanned in

by the programmer.

It would be also advisable to have an evaluator as part of the team. The evaluator would

determine if the lesson, chapter or program is effective. Also if the progpm teaches specific

skills, the evaluator will appropriate the levels determined by the knowledge expert.

Both formative and summative evaluation should be performed on the program:

- Formative evaluation would take place during the development of the product. It would

assist in finding any problems with the lesson features that require modification so that

changes may be implemented.

- Summative evaluation would be used to determine the value of the lesson after it has been

developed. The focus of this assessment is not lesson content or procedural modification,

but is used to make decisions regarding the effectiveness of the program.
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CHAPTER 6

COMPUTER LITERACY QUESTIONNAIRE

Of the 42 second year dental students of the Anatomy department of the University of the

Western Cape, who used the program, 4l were available to answer the computer literacy

questionnaire, which was handed out to students during the course of the year before they were

introduced to any computer assisted instruction programs.

The idea of this evaluation was not just to examine learning outcomes, but also to examine the

bigger picture. There is a need to look at cultural aspects, language and attitudes to computers.

There was a need to ascertained if potential users have access and requisite skills. Therefore the

following questionnaire was given to all students who were going to use the program and they had

to complete it before they could use the program.

BACKGROUND INFORMATION

1. GENDER

MALE
FEMALE

t9
)1

2. AGE BETWEEN

15-19
20 -24
25 -29
30+

11

25
5

3. IS ENGLISH YOUR FIRST LANGUAGE:

YES
NO

20
2t

4t

https://etd.uwc.ac.za/



4. MARITAL STATUS

Single
Married
Divorced

40
I

5. ARE YOU STAYING:

Resident on campus
Off campus with friends
Off campus with family
Off campus - own home

20
3

l6
1

6. DO YOU HAVE A CELLULAR PHONE

YES
NO

36
5

7. DO YOU HAVE A TELEPHONE AT HOME

YES
NO

34
7

8. DO YOU HAVE YOU OWN COMPUTER

YES
NO

11

30

g. EXPECTATION AND FEELINGS ABOUT LEAR}I-ING MODES AIID PROCESSES

SA : Strongly agree

A : Agree

N : Neutral

D : Disagree

SD = Strongly disagree
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SA A N D SD

I like to read t6 16 8

Learning is an enjoyable experience 15 22 4

My friends think that I am well organized 5 20 l3 1

I tend to put things off till the last minute 4 15 13 3 6

I like working on my own 18 13 7 3

I like doing tutorials 4 t6 l4 ) 5

I like working on the computer 2t 1l 6 3

I like working on-line (web browser) t7 9 11 4

I work regularly each week on this course (histo) 3 11 18 7 )

This course is important for my future career (histo) 2t t4 6

10. YOUR PREVIOUS EXPERIENCE WITH COMPUTERS

Novice (N) - I seldom or never use

Occasionally - a few times a month

Frequently - once or twice a week

Daily

Novice Occasionally Frequently Daily

Personal computer 1l t4 10 5

Printer 7 25 7 1

Email 10 8 t6 6

Word processor 6 18 15 I

Web browser 9 15 t2 4
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11. CURRENT FEELINGS ABOUT COMPUTERS

Fun

Easy

Stimulating

Threatening

25

28

t2

1

Somewhat
stimulating

Somewhat fun

Somewhat easy

Somewhat
hindering

Somewhat
threatening

Somewhat dull Dull

7

13

9

t4

13

20

I

3

Somewhat
dreary

Somewhat
difficult

Somewhat
helpful

Somewhat
enjoyable

Dreary

Difficult

Helpful

Enjoyable

25

27

Hindering

About half of the class was male and half female and the majority ranged between the ages of 19

and24. About 5 were slightly older.

Half of the class indicated that English was their second language, which immediately put them at

a disadvantage when studying medical subjects with the large curriculum and difficult

terminology. The question on their marital status was to check if any of the students had extra

responsibilities at home, which might have affected their studies and therefore affected their

results.

Half of them were resident on campus, which meant that they had easy access to computers all the

time while the other half who stayed off campus had personal computers or access to a computer

where they stayed.

Most of the students enjoyed reading and did not have a problem with studying. Most of them

preferred doing tutorials and preferred to work on their own. They enjoyed working with

computers even web-browsers.

More than half of the class use the computer frequently i.e. at least once or twice a week for word

processing, email, internet etc.
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The questionnaire showed that more than 90o/o of the class found using the computer stimulating,

helpful, fun and easy to use. Attitudes to computer-assisted learning are important because it has a

direct relation to computer confidence.

Less than 10% found it difficult to operate and only 4 students in the class was threatened by

using the computer.

Students were then afforded an opportunity during their tutorial time to use several commercial

programs that were purchased by the department.

And their comments, during interviews with them after they had used the programs were:

- The program is too difficult to use. Half the tutorial time was used showing them how to use

the program.

- Some of the images were not clear.

- There was too much text.

- One program was said to be a "histology dictionary" and did not help them understand the

modules or systems they were studying.

- One of the programs was just an electronic textbook, which could have been read in hard copy

They were then given an opportunity to use the local progtams that had been developed in the

department and a questionnaire to evaluate the programs, which also had a glossary and a self-

testing system.

EVALUATION OF COMPUTER PROGRAM

The introduction of innovative curricula means that different ways must be found to assess

students and evaluate courses and programs. Measuring the effectiveness of the programs

undergoing change is essential as a way of continuously improving teaching and leaming.
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It is important that assessment tools be specific to the knowledge, skills and attitudes being

assessed. They must also measure reliability, validity and acceptability and be consistent with the

educational principles and objectives of the curriculum.

The following questionnaire was handed to students after they had completed the programs. To

encourage honesty they did not have to fill in their names or students numbers.

REVISION PROGRAM

This is a new way for students to revise a module. Seven questions were asked to see how

students felt about revising histology using the program. 42 students assessed it as follows.

RESULTS OF THE QTTESTTONNATRE

QUESTION 1 - This is an interesting way of learning histology.

SD D N A SA

SD : Strongly disagree D : disagree N : Neutral A : Agree SA = Strongly agree

These results show that all of the class except for two find this an interesting way to study.

Students were given a time during a tutorial to use the program and many of them stayed long

after the time allocated for the tutorial and also asked to come in several more times to use the

program.

46

f

https://etd.uwc.ac.za/



QUESTION 2 - This program helped me understand the topic better.

SD D N A SA

SD : Strongly disagree D : disagree N : Neutral A : Agree SA = Strongly agree

They were given an opportunity to work on each program as long and as often as they wanted to.

90o/o of the class agreed that the program definitely assisted them in gaining a better

understanding of the systems of the body and the general results showed that the class average

changed from 55% to 620/o.

QUESTION 3 - The labeled images gave me a better understanding of the

components of images and where they are found.

SD o N A SA

SD : Strongly disagree D: disagree N: Neutral A : Agree SA: Strongly agree

98% of the students felt that the labeled images with added text help them to orientate themselves

in the light micrograph and also helped them to identiff structures, which they would not have

been able to identiff when looking down a microscope.
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QUESTION 4 - The text added to the image helped me relate theory (lesson in

class) to practical (images on screen)

SD D N A SA

SD : Strongly disagree D: disagree N: Neutral A: Agree SA: Strongly agree

Students find it difficult to integrate the lecture notes to the images they have to view in the

practical. tn the program the text of the lecture is added to the same screen with the images they

have to identi$, in the practicals and tutorials. The images are also labeled (abbreviated in text)

which helps them integrate the lecture with the practical.

QUESTION 5 - There are too much text to images

SD D N A

SD : Strongly disagree D : disagree N : Neutral A : Agree SA : Strongly agree

This question was asked to assess if the information given about the micrographs might not have

too much text therefore forcing students to spend too much time reading all the text. Also

realizingthatat least half the class has English as a second language. TlYo of the class felt that

the text was not too much. lTYowas not sure what too much text meant but l2Yo of the class felt

that they did find the text too much. These students did indicate that English was their second

language and that they also had problems with terminology and they felt that if sound was added
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to the program and the text could be read it would really make it easier to go through the program

and also more enjoyable doing it. There are facilities in Authorware to allow for this.

Authorware is a computer program which assists computer-developers in constructing multimedia

computer-based instruction programs.

QUESTION 6 - Using the computer took too much time; it was easier reading a

textbook.

SD D N A SA

SD : Strongly disagree D : disagree N : Neutral A : Agree SA : Strongly agree

The reason for this question was to compare written pages with electronic ones, to see which

stgdents preferred. 760/o of the class did not agree. They preferred working through the program

-to*eading the chapter in a book. 7o/owas not sure what they preferred and the lTYowho preferred

the book were possibly those who were threatened by computers.

QUESTION 7 -ltwas good to revise using the program at my own pace and in my

own time

SD D N A SA

SD = Strongly disagree D: disagree N: Neutral A: Agree SA: Strongly agree
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SELF-TESTING PROGAM

It was the first time students have done a test in computer format. The questionnaire was to

assess how students felt using this new format, which is similar to the traditional o'spot test" i.e.

practical examination, and to see if they did not have a problem with terminology or identification

of micrographs. 42 students used the self-testing program but only 30 students filled in the

questionnaire.

QUESTION 1- The questions were not very specific and clearly stated.

SD

SD : Strongly disagree D : disagree N : Neutral A : Agree SA : Strongly agree

This question was asked to make sure that students see the relevance of the questions and that if
they did poorly in the test it was not because they did not understand the questions. This was also

the information they needed to know to understand each chapter. 83o/o of the students felt that

they understood the questions, 6oh was not sure and l\Yo had a problem with the questions which

50
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In the previous questionnaire more that 90o/o of the class indicated that they enjoyed using

computers as a means of studying. They also enjoyed doing tutorials and working on their own.

Once again answering this question 93oh of the class indicated that they enjoyed using this

program to revise on their own. During the tutorial time, when they were using the program there

were two tutors in the room to assist students if they had any problems or questions and only two

students asked for assistance with a software problem but no one had problems with the program

itself.
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are the students who have English as a second language and have problems understanding some

of the terminology.

QUESTION 2 - The questions did not relate to the subject

SD D N A SA

SD : Strongly disagree D = disagree N = Neutral A: Agree SA: Strongly agree

The questions were set to help students to integrate the theory with the practical and it needed to

be assess whether they understood the relevance to the chapter they were studying. 93% could

see the relevance, while the other TYowho are only 2 students was not quite sure.

QUESTION 3 - Multiple choice questions are very difficult to answer

SD o N A SA

SD : Strongly disagree D = disagree N : Neutral A = Agree SA : Strongly agree

The answers were one-word answers but they could be one, two, three or even four correct ones.

This format did not allow students to guess and some questions even asked that the answers be put

in the correct order. We had to see that if there were poor results, it was not because students

5l
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had a problem with the type of questions asked. 67% did not have a problem with the questions,

23Yo were neutral and the rest, which was 3 students had a problem with the way these questions

had to be answered and once again it was the students that were threatened by using computers.

QUESTION 4 - Overall the questions were too easy

SD D N A SA

SD : Strongly disagree D : disagree N = Neutral A : Agtee SA : Strongly agree

These were the same type of questions that would be asked in a class test and in final

examinations. This question was just to assess if students had mastered the module (chapter).

43oh were happy with the questions, 40Yo were not sure what the word easy meant, and l7o/o

agreed that the questions were too easy, but these were the top students in the class.

QUESTION 5 - The images did not relate to the questions.

SD D N A SA

SD : Strongly disagree D : disagree N = Neutral A : Agree SA : Strongly agree
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Part of the testing was to make sure that students could now integtate theory into practicals

(images) that they understood what they saw under the microscopes. 97Yo, which was all

students, except l, could now understand what they saw under the microscope.

QUESTION 6 - Adding images to the questions are Yery confusing

1

1

1

1

1

4
2

0
SD D N SA

SD : Strongly disagree D: disagree N: Neutral A : Agree SA: Strongly agree

This was once again a means of assessing if students had the ability to integrate theory with

practicals and not see them as separate entities, but bring what they have learnt in the lecture into

the practical room and use it when looking down a microscope. All the students except two could

manage this after they had mastered the modules.

GENERAL ASSESSMENT OF THE FULL PROGRAMS

These questions were to assess how students felt about this new way of revising modules in

histology. Although 42 students used the program only 28 students completed this section of the

questionnaire.
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QUESTION 1 - This program only adds more work to an already *fully"

structured course

SD D N A SA

SD : Strongly disagree D : disagree N : Neutral A : Agree SA : Strongly agree

Realising that the medical curriculum is so overloaded, one did not want students to feel that these

programs would only be adding more work to an already overloaded curriculum. TlYo of the

students were happy to add this new form of revision to their program, l4Yo were neutral and the

rest who are only 4 students did feel threatened by this new format of revision.

QUESTION 2 - Studying the modules this way helps me integrate theory

(learnt in a lecture) with practicals (images seen in a microscope)

SD D N A SA

SD : Strongly disagree D : disagree N: Neutral A : Agree SA: Strongly agree

This was one of the problems we had with teaching medical students the histology course and one

of the reasons why students did so badly in their practical examinations. Results show that 96%
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i.e. all the students except 1 who was neutral, had overcome this problem and their final results

confirmed this.

QTIESTION 3 - Students will require less supervision when revising the

various systems by using these programs.

SD

SD : Strongly disagree D : disagree N : Neutral A : Agree SA : Strongly agree

One of the problems encountered in practicals is that there are 42 students to one lecturer and one

tutor. Students need assistance with identification and orientation all the time and many times

they have to go without assistance because two people cannot cope. When they were using the

computer program there were also two assistants, one technical and one to help with the course

work but during the whole tutorial only two students asked for assistance and that was to help

with the software of the program. These results show that this is one way to overcome the

problem of large classes and a shortage of staff or tutors.

DISCUSSION ON THE RESULTS

REVISION PROGRAM

Students often feel that histology is a boring subject. Most of the time it is because of the passive

way they have to learn the subject. The idea behind developing this courseware and testware was

to gain the interest of students by moving them from passive recipients of information to active

participants in knowledge construction, that is to get them to interact with the module while they

are revising (Whittaker, 1989). Most students were definitely interested, although there were a

few who did not share the enthusiasm, claiming they were traumatized by using technology for
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the first time. They needed more time to acquaint themselves with the program before the actual

testing.

For the students there is such a short time to assimilate an immense amount of knowledge. The

lecturer has to go at apace that will allow him/her to complete the syllabus. The time capacity

used for learning a particular module differs from one student to the next. The program was

designed to give students the opportunity to revise the module as often as they please, taking as

long as they need. The results have been very positive, and many students made use of the

opportunity to master the module at their own pace.

Microscope slides are not labeled and therefore students have to depend on lecturers, tutors and

atlases to assist with identification (Alper, 1992). This program was so designed to allow students

to revise with less assistance, and if possible no assistance at all. Therefore the structures of the

images were labeled allowing students to easily find the various components in the micrograph.

These labels were incorporated into the text as well, to help them to relate the two. The results

showed that most students agreed that the labeled images gave them a better understanding of the

components and helped them to orientate themselves in the micrograph, ie the section on the slide.

One of the main problems in histology is that student cannot integrate theory (the lectures) with

the practical (sections viewed in a microscope). The program was designed to combine a concise

text and glossary with relevant fully labeled micrographs, therefore trying to assist students with

this problem. The results show that most of the students feel that the program has managed to

accomplish this objective.

There was a concern though about the amount of text one should put on an image, being very

aware that students were learning it from the computer and realizingthat today's students demand

information (text) that is easy to read yet sufficiently detailed to satisff examination requirements.

The text also needed to have a'ouser-friendly" well-designed layout and the material needed to be

presented in an attractive way. Therefore in the text, lengthy introductions were avoided with the

assumption that at this stage students would have acquired some basic knowledge of the module
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in the lecture. The results showed that most students felt that the text was adequate. It is possible

that the few students that did not agree did not gain that basic understanding in the lecture.

This program was designed to enhance the course and not replace it therefore students were

expected to use it as an o'educational tool" to their course (Whittaker, 1989). There was a fear that

this would be too much for an already 'heavy' course. However, the results showed that almost

all the students felt that this was not so. The mixed feelings that some of the students had could

be because they were not very comfortable with using the computer and therefore it took much

longer for them to use the program.

Another objective of this program was to encourage individualized instruction. The design of

this module was based on mastery learning followed by a diagnostic test of the student's

knowledge. For the slower learner this revision program could be used as an opportunity to learn

at his/her own pace and assess his/trer own performance. The students could therefore discipline

themselves to master each module at their own pace (Spencer, 1990). The results show that

students agreed that this program has definitely helped them in this respect.

THE SELF'.TESTING PROGRAM

Often when students do badly in a test one wonders if it was because they did not understand the

histology questions and therefore they answered them incorrectly. To make sure that the

questions used were understood, statements relating to the relevance of the questions were used

for this section of the questionnaire. The questions were formulated in such a way as to cover the

important aspect of a module, which the lecturer cannot stress enough during the lecture. In the

revision proglam these issues were emphasized. The results show that most students felt that the

questions were specific and all the students agteed that they were relevant to the module. Time

did not allow me to find out if those who disagreed did so because of the specificity of the

questions, or because of the time limit they were not able to master the module and therefore did

not understand some of the questions.

The questions for the self-testing program required one or two word answers, but needed detailed

revision to gain the required knowledge. However because all students do not take the same
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amount of time to master a module and because the project had a time limit for testing, there was

a chance that some of the students might not have been able to master all the modules in time.

Some of the results could possibly be a confirmation of this. If students were allowed to use the

program till they had mastered the module they might have felt differently. We also needed to

check with the students whether they felt that the questions they were asked in the questionnaire

were too easy. They felt the questions were fair.

tmages were added to the questions as a guide to the expected answer. The results showed that

most students saw the relevance of the image. This could therefore be a good exercise to help

students integrate the theory they leam during lectures, with the sections they view in the

microscope. And to do this in a self-testing environment, can only benefit the students.

This was a completely new way for students to revise the modules, and one had to make sure that

the computer itself or the design of the program did not threaten them or cause any confusion

leading to poor results. All students could cope with the instructions of the program. No one

asked for any assistance.

Self- assessment is perhaps one of the most compelling reasons why computer based learning will

most likely succeed. In medicine there is so much to know that most healthcare professionals

crave a private non-judgmental mechanism for assessing their own mastery. Books lack the

interactivity and public testing can be intimidating. Carefully designed self-assessment computer-

based instruction should be well received if it is normative and offers immediate feedback.

However one should be quite sure that the test is carefully designed and does not have problems

of its own to traumatize students even more. Therefore the questionnaire was so designed to

assess this aspect.

GENERAL RESPONSE

The dentistry students have an intense anatomy course for second year. Today's students demand

books and other forms of instructions that will be easy to read and yet sufficiently detailed.

Because this program was designed not to replace but to support instruction in the pre-existing

course, it was thought that students might feel that it is more work added to an already 'full'
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course (Whittaker, 1989). However the results of the questionnaire show that the students did not

feel that the program was extra work to cover.

Normally in a spot test many of the students encounter problems applying the theory they learn to

the sections they view in the microscope. One of the main aims of this project is to provide a

facility for them and give them enough practice at this to overcome the problem. From the

results it can be seen that all students agreed that these objectives were achieved.

Also there is only one lecturer and one tutor for the 42 students in the dentistry practical class.

This causes problems during practical sessions when students are forced to wait long periods until

a lecturer or tutor can address their problem (Alper, 1992). If the computers are easily accessible

to students during the practical sessions i.e. workstations should be close to the histology

laboratories, they will provide students with easy access to relevant information. As a result,

students will leam to find the answers themselves. Hence they will need less supervision while

doing the practical and only problems of orientation would have to be dealt with by the lecturer or

tutor. Most students seem to agree that they would need less assistance and supervision with

these programs. Result showed that this is true.

However one needs to add that although this innovative measure lacks the human motivating

element of personal interaction, a computerized educational environment must create for the user

a surrogate experience sufficiently motivating to hold the users attention. The educational

software needs to be continually motivating and attractive.

In there initial stages, the programs have shown to be an effective tool for learning and self-testing

of histology. It has both revision and self-testing facilities. The revision allows students access to

revision and the self-testing program allows students to interact with an image by allowing them

to answer relevant questions concerning the image and chapter they are revising. It is clear from

the results that students find this an interesting way to learn histology.
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CHAPTBR 8

CONCLUSION

Multimedia is being used increasingly to provide computer based learning. One reason for this is

that multimedia information helps people to learn. Computer based multimedia instruction may

help people to learn more information in less time than traditional classroom lectures. This is

especially the case when the multimedia instruction is interactive and learner-paced. (Najjar 1996)

The histology computer based learning program

"lnstructional Technology is the theory and practice of design, development, utilization,

management and evaluation of processes and resources for learning." (Oosthuizen,1995)

In this study the concepts of instructional technology was used in the following ways:

Design and development

Computer based programs in microanatomy of the various systems of the body have been

designed and developed'in-house' by the Anatomy Department of the University of the Western

Cape. This was done by joining the expertise of a task team, of a knowledge expert (the lecturer

of the subject), a designer (someone with computer skills and a knowledge of Learning Theory

and Instructional Design) and a programmer (with educational and computer skills).

Utilization

These computer based programs were installed onto the computers in the computer laboratory of

the Anatomy department, which is situated close to the histology practical laboratory, allowing

students easy access. Time will be given during the practical sessions to allow students access to

the programs.

The programs were also written onto compact discs (CDs) allowing students to borrow them

overnight or over weekends, as they do with the textbooks.
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Management

Rosters were drawn up allowing students to book computers in the computer laboratory for a

certain period, if they feel they need another opportunity to revise the programs, on their own or

in groups.

A process will also be put into place, which will allow students to borrow the CD's overnight to

revise on their own personal computer.

Evaluation

By means of a questionnaire, students were allowed to evaluate the programs and several

adjustments have been made to improve the quality of the programs and to make it 'student

friendly'. This will be an ongoing process.

The programs have also been shown to lecturers and experts in the field of anatomy and computer

science. Verbal opinions were given afterwards, and they were all positive. They felt that:

- The program was easy to follow

- The colourful micrographs made the pages attractive

- Labeled images helped to orientate students

- Text was concise and relevant to the images

- The quiz was an interesting form of assessment

The solid foundation that this program is built on will allow one to expand the program to

incorporate other courses and advances in visualisation and other areas of computer and

educational technology without abandoning the core program.

The results of the evaluation of this program confirm a high degree of satisfaction with this form

of illustration technology.

Working with the courseware enabled students to learn specific factual information and to

synthesise and apply knowledge.

Based on experience and the evaluation of this research it is believed that these histological

computer based progftrms are valuable 'educational tools', encouraging independent study and
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stimulating further learning. It is also particularly valuable to academically deficient students

giving them enough opportunity, guidance and time to master each course.

The challenge of this research has been to introduce these programs into the medical curricula as

an educational tool to promote learning of the basic histology course. Medical students, including

dentistry students, for whom time is the scarcest commodity were hesitant at first because they

perceived it as only a supplement and extra work. However after using the programs and testing

their value, they felt that they were definitely a valuable teaching tool to have and that the

program should be incorporated into the course.

OTHER ASPECTS OF MULTIMEDIA IN MEDICAL EDUCATION

According to Harriet and colleagues there are potential advantages for using multimedia

applications for educational purposes. Some of them are:

- Good multimedia courseware allow students to go at their own pace, giving cognitive

flexibility and offers the capacity for personal feedback which not all lecturers can manage

in large classes.

- Simulations can provide important supplementary learning arenas for students where

laboratories are overcrowded or ill equipped.

- Many educational institutions have embraced multimedia techniques in teaching as a

means of reducing the cost of educating students and increasing the effectiveness of the

teaching process.

- Multimedia is seen as a way of bridging the educational gap between poorer and better

prepared students allowing each to leam at their own pace.

Multimedia courseware and other computer based learning educational tools can offer some of

these advantages to enhance conventional teaching methods, but only with attention to planning,

development and delivery of computer based materials.
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LIMITATIONS OF THE STUDY UNANSWERED QUESTIONS THAT NEED TO BE

ADDRESSED.

Although this thesis identified how multimedia seems to help students learn, using one discipline

of study, many unanswered questions still remain.

l. Is there an overall theory that one can use to explain these empirical results and to

predict results for the future?

2. Since the multimedia programs may affect how learning material is developed, used and

retrieved, should procedures be developed to assist with information and retrieval theories.

3. We are now starting to use multimedia as a form of learning various courses, but still use

paper and pencil to test students. If we use a different technique to present information,

should we not use the same technique to test learning? Multimedia may still be seen to be

artificial because the media we use to test students do not match the media we use in our

information presentation.

CONCLUSION _ MULTIMEDIA INFORMATION AND LEARNING OF THE FUTURE

Information technology is advancing at such a pace that there is a continual flow of innovations

offering new and exciting opportunities for medical education.

There is also the internet and now lately we hear more about virtual reality systems that enable

users to explore and interact with virtual 3D worlds. Multimedia presents great opportunities to

support and enhance medical education. It provides learners with access to information, which

can be searched and viewed in a variety of ways.

Multimedia in many instances is not being used to its full potential. It has been suggested in this

thesis that some materials developed in microanatomy (histology) are in effect 'electronic text

books' which have very few educational benefits over paper-based textbooks. Therefore there has

to be a process or procedure put into place where materials can be screened or guide students

through the process of selecting good material needed for the course.

Technology is in a position now to offer great potential for teaching and learning medicine. The

challenge is to combine the expertise of technologists with the experience of medical educators

and basic scientists in their efforts to design and develop innovative approaches towards medical

education that will utilize information technology to its full potential for maximum educational

value.
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