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INTRODUCTION 

Computers have become an essential part of our 
personal and professional lives, and an evident result 
of this is the introduction of personal computers 
and electronic devices in the fields of teaching and 
learning.

Compute assisted learning (CAL) is a term 
significantly increase over years and can be referred 
as computer based instruction, computer aided 
learning or computer aided instruction. CAL can 
be simply define as learning procedures facilitated 
through computer.[1, 2]   
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ABSTRACT

 Aims: the purpose of this study was to evaluate the validity of specially designed computer 
assisted learning (CAL) Visual Basic program containing images with multiple choice questions 
(MCQ) for learning the basics of CT and CBCT compared to lecture supplemented with PowerPoint 
presentation only.

Methodology: The software contained one hundred images obtained from textbooks and 
internet web sites, the images included the basic principles of CT and CBCT, normal anatomical 
landmarks, caries, periapical granuloma, cyst and tumor interpretation. 30 postgraduate internship 
students’ participated and divided into two groups after attending a guiding lecture about the cone 
beam computed tomography including the study images, group I were given the program CD while 
group II were allowed to review the lecture only. After 2 weeks, both groups had OSPE exam.

Results: it showed statistically significant mean student’s score in group I receiving the program 
CD after lecture compared to the other group II (traditional method only)

Conclusion: The use of CAL Visual Basic program enhances the learning of the basics of 
CBCT
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CAL can additionally use multimedia 
capabilities which can utilize not only texts and 
images, as traditional methods of learning, but also 
videos to enhance student learning.[3] The complex 
and high volume of information presented in 
medical and dental education today has resulted in 
an ever-increasing number of CAL programs being 
incorporated into education curricula. 

 CAL programs designed usually to evaluate 
the student diagnosis and performance depending 
on what facts have been accessed, some of these 
programs utilizing multimedia which depends on 
the principle of problem based learning.[2, 4]  

It was reported that, CAL program could 
provide an effective way of learning that could be 
used interactively as it guides the students through 
interactive documents such as quizzes with feedback 
and learning games, which can augment the learning 
process by providing feedback in a manner that 
makes students comfortable[5, 6], improve motivation 
and facilitate knowledge consolidation.

 In addition, reports supposed that digital 
environment enables program instructor and 
teachers to visually display contents efficiently that 
supporting student participation.[7-9]  Instructional 
presentation software enables instructors to 
smoothly enhance, change content, and it provides 
opportunities for animation and placement of 
materials on a server. Once on the server, students 
have access to the material at all times.[10] 

CAL has progressed in recent years to a new 
approach in the form of blended learning, this 
blended learning combines the CAL with the 
traditional methods of learning as lectures. The 
main advantage of those type of learning is that 
it integrates the advantages and strength of both 
methods.[11-13]  

Research studies, concerning the evaluation 
of computer program, CAL and blended courses 
in the dental curriculum, have been performed 

in many disciplines such as oral medicine[2],   
orthodontics[14,15], anatomy[16], oral pathology[17], 
fixed and removable prosthodontic[18, 19], restorative 
dentistry, endodontics[4, 20] ,  dental terminology 
and oral radiology anatomy[21], physics and 
interpretation[22] . 

The concern of the use of advanced technologies 
in teaching oral and maxillofacial radiology 
becomes a challenge in the recent years as this 
specialty is integrated with other areas in dentistry 
as important aid in diagnosis, treatment planning 
and prognosis of oral diseases especially with the 
constant development in the field of digital dentistry 
with the ability of management, storage and 
transmission of a larger number of images through 
computer network as computer file compared to 
traditional book.[9, 23]   

Cone beam computed tomography (CBCT) 
has furiously achieved a significant progress in 
maxillofacial radiology, an advanced imaging 
modality which has the benefits of rapid scan 
time, three dimensional image and utilizing cone 
shaped beam confined to the head and neck region 
which reducing the radiation dose compared with 
Computed tomography, also CBCT provide a real 
time and interactive display that allows reformation 
of the image in different planes making CBCT 
valuable for various dental practices. [24-27]

As CBCT is beneficial for diagnosis, treatment 
planning and post-treatment assessment, there 
should be an accurate theoretical and practical 
knowledge of CBCT among dental student who are 
the future clinician.[28]

Therefore, the aim of the present study is to 
evaluate the validity of specially designed computer 
assisted learning CAL Visual Basic program 
containing images with multiple choice questions 
(MCQ) for learning the basics of CT and CBCT 
compared to lecture supplemented with PowerPoint 
presentation only. 
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MATERIAL AND METHOD

The software was developed in visual basic 6 
language. It contained a picture box on which the 
images can be loaded, three buttons named according 
to their functions. The “Question button” was 
assigned to display a question with three choices for 
the user to select the correct answer, the Clear button 
was assigned to clear the present question and the 
suggested answers and the Exit button was assigned 
to end the program. The software also contained a 
horizontal scroll bar from which the images can be 
selected, by moving its button or pressing the right 
and left buttons using the mouse. The Help label 
will display the help message then the help screen 
when clicked. Moreover, the software contained 
a label to display the question and three labels for 
the answers, also the three option buttons allow the 
username to select one and only one answer while 
the green label will display the word Correct if the 
answer is right. Finally, the software had a label 
displaying the image number (Fig1-7). 

The software contained one hundred images 
obtained from textbooks and internet web sites. The 
selected images included the basic principles of 
computed tomography, the main parts of the CT tube 
head, the CT generations reaching to the principle of 
CBCT, identification of the axial, coronal, sagittal 
planes and the reformatted 3D view. The images 
also included the most common normal landmarks 
in the mandible, maxilla, nasal bones, maxillary 
sinuses, infra orbital contents, the lateral parts of 
the skull besides the normal anatomical landmarks 
at the base of the skull. Also the images included 
different types of carries, periapical granuloma, 
different types of cysts, bone infections, tumors. 
Moreover, the images included the axial views for 
the number and shape of the filled and unfilled root 
canals, bone fracture and other subjects. 

Thirty (one year) postgraduate internship students 
were selected to participate in the study, 15 students 
from the faculty of dentistry Tanta university and 

15 students from Fayoum university, the students 
were selected after passing an assessment test to 
identify their entry knowledge about the basics of 
oral radiology, the students joined to this study on 
a voluntary basis after being informed about the 
purpose of the study. 

 All the participants Students attended a guiding 
lecture about the cone beam computed tomography 
including the study images. Students were randomly 
classified into two groups, fifteen students in each 
group.

 Group I students were given program CD and 
were instructed how to use it for one week while 
the students in group II were allowed to review the 
lecture daily for one week from the Power point 
slides. After two weeks, the thirty students were 
grouped once again for an OSPE exam included the 
hundred slides with thirty seconds for each slide. 
The slides in this exam were arranged randomly 
with changing the order of choices. 

After completing the test, each participant 
student was asked to complete a questionnaire to 
assess the satisfaction regarding the effect of each 
type of learning lecture with the program and the 
lecture only.

Fig. (1) Software layout showing how to select a picture after 
pressing the help bottom using the horizontal scroll bar 
(red arrows) and how to display the question pressing 
on question bottom (black arrow).
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Fig. (2) Software layout displaying a MCQ about CBCT 
multiplaner views.  

Fig. (4) Software layout displaying a MCQ about normal 
maxillary anatomical landmarks on CBCT image.

Fig. (6) Software layout displaying a MCQ about periodontitis 
on CBCT reformatted 3D view.

Fig. (3) Software layout displaying a MCQ about normal 
mandibular anatomical landmarks on CBCT image.

Fig. (5) Software layout displaying a MCQ about different 
types of carries on CBCT axial and coronal cuts.

Fig. (7) Software layout displaying a MCQ about bone fracture 
on CBCT axial view.
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RESULTS 

All of the 30 students had completed the study 
to the end and they were happy for participation. 
Results showed that the students had gained more 
degrees regarding the basic principles of CT 
and CBCT, followed by the normal anatomical 
landmarks, followed by detection of caries and 
periapical lesions, followed by the detection of 
unfiled and extra root canals then lastly the cysts and 
tumors but cysts were more detected than tumors. 
Twenty marks were assigned for each category of 
the 5 divisions. 

In group I results showed a mean score of 
19.5±1.2 for the basic principles of CT and CBCT 
compared to 16.1±2.3 in group II with statistically 
significant differences at the 5% level of significance. 
Also the mean normal anatomical landmarks scores 
for group I was 18.7±1.7 compared to 14.3±2.1 in 
group II with statistically significant differences at 
the 5% level of significance. The mean scores for 
the detection of caries and periapical lesions were 
16.5±1.5 in group I compared to 13.7±2.6 in group 
II with statistically significant differences at the 5% 
level of significance. However, the mean scores 
gained from the detection of unfiled and extra root 
canals were 15.6±1.3 in group I compared to 
12.9±1.9 in group II with statistically significant 
differences at the 5% level of significance. Finally, 
the mean scores gained from the detection of cysts 
and tumors were 14.7±1.4in group I compared to   

11.8±1.6 in group II with statistically significant 
differences at the 5% level of significance table 1 
and graph1.  

DISCUSSION

The objectives of this study was to evaluate the 
validity of specially designed computer assisted 
learning (CAL) Visual Basic program containing 
images with multiple choice questions (MCQ) for 
learning the basics of CT and CBCT compared to 
lecture supplemented with PowerPoint presentation. 
Which has not applied before on CBCT in oral 
radiology courses.

As there were studies that evaluate e-learning 
in radiation physics, protection, or conventional 
radiographic technique, but they require varied 

Graph (1) Shows the mean scores gained by the students in 
group I and group II.

TABLE (1) Shows the mean scores gained by the students in group I and group II. 

Item Group I Group II t Value P Value

Basic principles of CT and CBCT 19.5±1.2 16.1±2.3 5.07* 0.0001

Normal anatomical landmarks 18.7±1.7 14.3±2.1 6.30* 0.0001

Caries and periapical lesions 16.5±1.5 13.7±2.6 3.66* 0.0012

Unfiled and extra root canals 15.6±1.3 12.9±1.9 4.54* 0.0001

Cysts and tumors 14.7±1.4 11.8±1.6 5.28* 0.0001

*= statistically significant differences at the 5% level of significance.



(3462) Shereen Abdel Moula Ali, et al.E.D.J. Vol. 65, No. 4

learning skills for achieving qualification and 
understanding, For the studies that include 
radiographic interpretation, the extent and topics 
were very different, ranging from normal basic 
anatomical landmark identification to pathological 
interpretation. [22]

The subject of the course designed in this 
study “CBCT” is considered one of the most 
challenging subjects in oral radiology as it becomes 
more incorporated into private practice as well as 
in clinical dental education. Adibi et al (2012) 
mentioned that it is important to dental school to 
add some fundamental CBCT education for both 
postdoctoral and predoctoral programs. Based 
on their survey, they believed that the principles 
of CBCT imaging, anatomical landmarks and 
radiological interpretation of diseases should be 
covered in predoctoral program and CBCT anatomy 
could be integrated into a first-year anatomical 
course or an introductory radiology course.[29] 

The sample size in this study was 30 students 
divided into two groups, divided into two groups 
after attending a guiding lecture about the CBCT 
including the study images, group I were given 
the program CD while group II were allowed to 
review the lecture only, corresponding sample size 
was reported in other studies for evaluation of CD-
ROM or online learning content in the field of oral 
radiology.[30-33]  

The CD was selected to contain the material of 
this study, due to its availability, low price, durability 
and easily use, in addition that the student can use 
them on any computer containing CD-ROM evenly 
at home. Moreover, the used Visual Basic program 
was simply to utilize, any student nowadays could 
handle its content without effort after reading the 
help, as he become familiar with the program. 

The results of the current study reveals that 
the students had gained more degrees regarding 
the basic principles of CT and CBCT, the normal 
anatomical landmarks, detection of caries and 

periapical lesions, the detection of unfiled and extra 
root canals, respectively, then lastly the cysts and 
tumors but cysts were more detected than tumors. 
This variation in student scores with different topics 
may be attributed to the variation of difficulties 
among these topics specially the interpretation of 
cyst or tumors on a CBCT image. The results also 
showed statistically significant mean student’s score 
in group I receiving the program CD containing 
the images with MCQ after lecture compared to 
the other group II. This results is beneficial in the 
field of diagnosis and it is in accordance with the 
prevalence of this lesion as Tavares et al (2017)
[34] were concluded that periapical granulomas were 
most frequently diagnosed from biopsies submitted 
by endodontist following apical surgery followed 
by radicular cyst, scars and other diagnoses.

The current study is in accordance with that 
of both Howerton et al (2002)[35]  and Deluiz et 
al (2005)[36], who evaluate the development of 
multimedia CD-ROM having learning content about 
errors in exposing, processing and interpretation 
oral radiograph and they revealed that CD helped 
student visualize errors and the majority of student 
would use CD to study more topics in oral radiology. 

Moreover, Such results agree with those 
of Nkenke (2012)[31] who tried to send three 
multiple choice questions by email, to compare the 
technological- enhanced learning method with the 
traditional method, his learning content included 
radiation physics, x-ray production, interaction, 
radiation dose, equipment protection and normal 
radiological landmarks. They found that the group 
received that didatic course significantly better than 
the traditional.

Furthermore, the results agree with Silveira 
(2008)[33] who evaluate the graphic application 
developed with power point in teaching bisecting 
angle technique, their results showed that the students 
who used the application accepted it well and their 
number of correct answers was significantly higher 
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than that of the control group.  Also silveira (2009)
[32] concluded that CAL was found to be useful for 
learning cephalometry than conventional education. 

The results of current study disagree with 
Howrton et al (2004) [10] who tried to determine if 
the student performance varied when utilizing CAL 
activity using software or a lecture supplemented 
with power point.  They concluded that no difference 
in student learning outcomes between lecture and 
CAL. However, their results indicate that student 
preferred the interactive instructional program and 
they mentioned that their CAL content did not 
include student testing, they attributed that to the 
needed software skills that dental educators may not 
have acquired as server input language.  

Karemore et al (2016)[2] evaluate specially 
designed CAL program containing cases of white 
keratotic lesions followed by MCQ for each case 
and they found significant improvement in student 
knowledge after using the program, mentioning 
that their program can be used as an adjunct to 
conventional teaching, which is the idea supported 
in the current study. 

Although the use of multimedia approach in 
teaching and learning is called edutainment” or 
education and entertainment, it couldn’t replace 
the traditional teaching methods including the face 
to face reaction[30], This opinion is supported by 
Vuchkova et al (2012)[8] who constructed digital 
interactive learning tools as on line resource and 
the results obtained from their study suggest that 
the majority of student felt that both the visual 
presentation of the digital tool and the conventional 
textual format were needed for learning radiographic 
anatomy. 

Eventually, our study results is agreed with  
reviews introduced by both Zafar et al (2014)[37] 
and Monier et al (2018)[9] about evaluation of the 
effectiveness of digital educational resources in oral 
radiology education, they concluded that  there were 
student positive attitudes, moreover a significant 
knowledge gain in most of the studies. 

In the current study, students had good to very 
good skills in using CAL program, most of them 
found it interesting, had fun and happy being thought 
with the program. Beyond increasing student’s 
motivation using CAL is seen as a possibility to 
increase the attractiveness of the university.

Using CAL program systems require new 
kinds of professional development, shifts in both 
curriculum and instructional goals. 

CONCLUSION 

 The use of CAL Visual Basic program provides 
enhancement, innovation and interactive way 
of learning of the basics of CBCT and allows 
opportunity to support the traditional methods 
of learning.

 Advanced software program containing 
questions with image should be used as an 
adjunct to conventional teaching as lectures for 
more balanced way of education. 
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