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Obijective: To develop a computer based learning (CBL) program in diabetes management for health care
providers and academic staff.

Material and Method: A CBL program was developed using “Authorware Professional ver. 6.0” software.
Content validation, computer background survey and investigation of the usability of the program, was
conducted as part of the production of this program. The involved participants were university staff, hospital
care providers (e.g., doctors, nurses and pharmacists) and nursing & pharmacy students.

Results: Overall, the results were positive. Some limitations regarding computer background were revealed.
Few of the participants were familiar with self-learning materials. The usability of the CBL program was
generally encouraging however some comments were made regarding program function, such as the duration
of the program, and minor problems with the audiovisual effects. All comments were noted and addressed for
future implementation.

Conclusion: The CBL program was found to be a user-friendly, interactive multimedia program for diabetes

management.
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In Australia, it is necessary to understand
fully diabetes and its management in patients as it is a
serious cause of death and amputations. Furthermore,
it is responsible for a large amount of budget expendi-
ture®?, Health care professionals (e.g., doctors, nurses,
or pharmacists) dealing on a daily basis with diabetic
patients are required to recognize the disease, gather
relevant patient information and give appropriate care.
However, difficulties arise due to hospital personnel’s
lack of patient care experience, busy work schedules
and large numbers of patients®- In an attempt to over-
come some of these difficulties, a number of interactive
multimedia materials have been introduced to health
environments®, These have had a range of results,

Correspondence to : Chaikoolvatana A, Department of Pharma-
ceutical Sciences, Ubon Rajathanee University, Warinchumrab,
Ubon Ratchathani 34190, Thailand. Phone: 045-353-912, 045-
353-900, Fax: 045-353-900, E-mail: kkjc5476@yahoo.com,
a.chaikoolvatana@ubu.ac.th

1742

from positive to unimpressive®®13, Itis generally recom-
mended to use these interactive materials as a supple-
ment for self-learning purposes®*19. In the health
areas, most of them have been used for achieving
the objectives of enhancing knowledge, developing
clinical skills or improving the quality of patients’
records®”19. Previous studies showed that interactive
programs were successful in achieving some of these
objectives®2Y, However, none of them demonstrated
that a user-friendly interactive multimedia program,
using digital videos, video simulations, and audio clips
achieved all three of the objectives.

Asaresult, acomputer based learning (CBL)
program in diabetes management was developed. It
contained information about diabetes, digital video clips
of simulated patient interviews and audio clips of moni-
toring of patients to facilitate health care plans. Self-
assessment procedures were also provided for the
users. This program was designed for health practitio-
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ners working in hospital environments (e.g., doctors,
nurses and pharmacists), university staff, and nursing
& pharmacy students.

Material and Method
1. Design of the CBL program

The CBL program was developed using
“Authorware Professional Ver. 6.0” (Authorware)
software. Authorware is a program allowing the author
to create an interactive experience for the student. This
is done by allowing the creation of a story board, stor-
ing and editing items of multimedia information. More-
over, this software is user-friendly interactive, thus,
the software function is suitable to develop a useful
self-learning program for teaching and learning pur-
poses. Interestingly, this program is so easy to use
that even the developer without any experience can
develop a course. The CBL program can be used with a
standard Personal Computer (PC). Additionally, the
CBL program can run through a website with video
and audio clips.

1.1 Contents of the CBL program

The program contained 5 sections:

a). Introduction to diabetes

b). Definition, classification, classic symp-
toms, diagnostic/screening tests, complications and
management

c). Recording of patients’ histories - general
reviews, Subjective-Objective- Assessment-Plan
(SOAP) note and patient case demonstration

d). Monitoring of patients - instruction, self-
monitoring blood glucose, diet and physical activity

e). Self-assessment (using forms consisting
of multiple-choice questions, fill-in-the-blanks ques-
tions and questions requiring true/false responses)

1.2 Functional structure of the CBL program
The basic function of the CBL program was
to allow users to interact and learn from the course but
with little computer knowledge (Fig. 1). In this research,
the screens and the interactive multimedia functions
were used to assist users to achieve the tasks (Fig. 2).

User starts the CBL session

Diabetes Content

Patient History Taking
Patient interview
(digital video clips)
Physical examination

Laboratorv tests

- Patient profile
- SOAP notes

Patient Monitoring
(audio clips)
- Self-monitoring blood glucose
Diet
Physical activity

-True/false

Assessment
-Multiple-choice questions
-Fill-in-the-blanks

-True/false
2. Total scores
3. Percentaaes

Answers
1. —Multiple-choice questions
-Fill-in-the-blanks -

- A complete patient
profile summary
- A complete SOAP note

User finishes the CBL session

Fig. 1 Functional structure of the CBL program
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Fig. 2 The CBL program pictures screens

2. Evaluation

After development of the CBL program, it was
evaluated prior to public use. Three procedures were
completed:

2.1 Content validation

Basic knowledge of Diabetes in the CBL pro-
gram was taken from the Diabetes Australia Guideline
(2005/6). Five validators involved in diabetes manage-
ment in different environments, three university aca-
demic staff and two members of Diabetes Care Centre
(one doctor and one nurse) at a local hospital were
asked to read the program contents and evaluate the
intellectual appropriateness of the material by record-
ing their comments on a validation form.

2.2 Computer background survey

To gather basic computer background related
to the use of self-learning computer programs, seven
volunteers including three university teaching staff,
two doctors, and two nurses from a local hospital, were
asked to fill out a computer background survey. The
contents of the survey included demographic data of
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the volunteers, their computer skills experience and
their computer self-learning materials use.

2.3 Usability of the CBL program survey

Twelve volunteers completed a survey about
the usability of the CBL program. These volunteers
included seven from a procedure 2.2 and three pharmacy
students & two nursing students who had completed
coursework concerning diabetes. The volunteers un-
derwent the CBL program and then filled out a Likert
scale survey containing twenty statements adapted
from Chaikoolvatana et al (2003)® about attitudes to
and/or opinions of the program. Some changes to the
program were made based on these volunteers’ com-
ments. The findings were shown as frequency and per-
centage of participants’ attitudes toward CBL program.

Results
Content validation

Overall, the validators agreed in informal dis-
cussion that CBL program contents were suitable for
self-learning skills. There were some suggestions of
the abbreviations using in the program due to a com-
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plexity. Most of the suggestions were incorporated
into the final version of the program. Some noticeably
positive opinions were stated regarding the self-as-
sessment models.

Computer background survey

Results revealed that all seven volunteers had
some experience in computer use. Most of them used
computers for typing reports, accessing the Internet,
following teaching and demonstration, collecting data
and self-learning programs. Noticeable problems during
computer use included a difficulty of using Internet
and unclear functions of computer software (e.g., exam-
ple Microsoft Excel and Microsoft Word). The examples
of self-learning packages used included HyperText
(e.g., course syllabus in patient education), Flash (e.g.,

community pharmacist interview) and Authorware Pro-
fessional (e.g., computer based learning in diabetes).
Some limitations were stated such as some unclear in-
structions and a lack of good user-friendly interactive
response.

Usability of the CBL program

The results in Table 1 show the volunteers’
responses to statements about the usability of the CBL
program. Most volunteers generally thought that the
CBL program was useful, easy to use and understand-
able. It was found to be easy to move from one topic to
another and the graphic designs, colors, figures and
diagrams were appropriate. However, responses ques-
tioned the development of skills in recording of patients’
histories. Seven volunteers agreed that it took too

Table 1. Users’ attitudes toward a CBL program concerning Diabetes Management (n = 12)

Statements Strongly agree/Agree  No opinion  Strongly disagree/Disagree
n (%) n (%) n (%)
Program instructions are easy to follow 10 (83.33) 2 (16.67) -
I enjoy using the program 12 (100) - -
I need to learn more about computers 1(8.33) 1(8.33) 10 (83.33)
before I can use this program
The program helps me understand about 10 (83.33) 2 (16.67) -
basic knowledge of Diabetes
The program helps me develop patient 8 (66.67) 4 (33.33) -
history taking skills
The program helps me to improve my knowledge 10 (83.33) 1(8.33) 1(8.33)
regarding Diabetes Patient Monitoring
The program is difficult to understand as a whole 1(8.33) 2 (16.67) 9 (75)
I would use the program frequently 7 (58.33) 4(33.33) 1(8.33)
The program is too slow to respond 1(8.33) 3 (25) 8 (66.67)
The program should not be used as a supplement 10 (83.33) 2 (16.67) -
for those involved in Diabetes Education
The patient interview clip is too long 2 (16.67) 2 (16.67) 8 (66.67)
It is easy to move from one topic to another 11 (91.67) 1(8.33) -
It takes too long to complete the whole program 4 (33.33) - 8 (66.67)
Overall, the program is useful regarding Diabetes 12 (100) - -
The patient video clips are helpful for learning in 10 (83.33) 2 (16.67) -
patient history taking skills
Graphic designs and colors are appropriate 9 (75) 2 (16.67) 1(8.33)
I would like to see modules on others clinical topics 8 (66.67) 2 (16.67) 2 (16.67)
The assessment section in the program is functionally
useful
Patient profile and SOAP note models in the program 8 (66.67) 3 (25) 1(8.33)
are easy to follow
The manuscripts of patient monitoring are less 3 (25) - 9 (75)
interesting
The CBL program was poorly organised 3 (25) 9 (75)
The CBL program did not facilitate my learning skills 1(8.33) 3(25) 8 (66.67)
The challenge of the CBL program doesn’t appeal to me - 2 (16.67) 10 (83.33)
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long to complete the program. There were some minor
limitations such as the quality of the audio clips, and a
small screenplay of patient interviews. Overall, volun-
teers were satisfied with the CBL program.

Discussion

Four volunteers in the computer background
survey had experience in using learning packages
and few had used them for self-learning purposes. The
reasons for this may be that traditional methods of
learning, such as textbooks, lectures and demonstra-
tions are still more readily recognized and accepted
than CBL. Additionally, there is poor access to these
programs. This lack of access does not help to increase
people’s familiarity to them. Furthermore, many people
have fears due to lack of basic computer knowledge
and/or unpleasant experiences with computer program
use. The availability of such materials should be in-
creased so that people are able to access and learn
more about them. Their public use must be promoted in
the different environments, such as education, data-
collection and entertainment. The quality of self-learn-
ing materials also needs to be improved and be based
on a national standard protocol.

There was a positive reaction to the usability
of the CBL program in diabetes management. However,
there was uncertainty about the development of skills
in recording patients’ histories viaa CBL program. The
possible reason for this was the complexity of the
program’s procedures in this respect, especially for
those not familiar with hospital protocol. Some staff
remarked about the poor quality of audiovisuals used
in the program, and alterations were made to rectify
this. The limitations of the study included a small num-
ber of participants in a usability test. Thus, a further
evaluation of the effectiveness of the program needs a
large number of volunteers to be enrolled.

Conclusion

The CBL program in diabetes management
was found to be a useful, user-friendly interactive tool
for the purpose of self-learning, especially for academic
and hospital staffs. Some limitations were identified
and adjustments were made to the package prior to
further study.

Limitations of the study

1. The total number of volunteers in each eva-
luation process was limited. However, a time limitation
in the present study was the main cause. Thus, a large
group of volunteers should be stated. Additionally,
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more program usability tests should be conducted to
gain a whole picture of the attitudes toward the pro-
gram.

2. The CBL program should be converted into
a Thai version, because further study will be conducted
with Thai volunteers regarding the effectiveness of a
CBL program in Diabetes Management. The language
barrier will bias the results of the study.

Future works

Further evaluation of the effectiveness of the
program in Thai health environmental areas needs to
be conducted with a well constructed study design.
This objective measurement will concentrate on the
effectiveness in gathering patient history data and
planning for the patient. More attitude surveys toward
this CBL program should be performed when the pro-
gram is more accessible to the general community. The
updating of the content of the CBL program will follow
an annual update guideline. The users will be able to
gain some new and updated information regarding
Diabetes via this CBL on the website.
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