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ABSTRACT Background: There were conflicting perspectives on adult learning. Objective: The purpose of this research 
was to determine relative factors effectiveness on learning of medical sciences students. Material and meth-

od: The study was cross-sectional on medical physics field in 2012-2013. The participated medical sciences students di-
vided into two groups. The questionnaire was fulfilled by student group coincidence with described theory of learning.  All 
chosen students passed medical physics exam for three times from two chapter of the medical physics book. Each group 
of students was in a real-life scenario involved an exam that a student with medical physics lesson might confront. Once 
the exam had been laid out for them, each student must respond to learning efficiency that might help them deal with the 
particular situation. The reply of the questions about medical physics lesson learning was certified by paired observation 
T –test. The evaluation quality was as factor of excellent and poor. Results: The learning efficiency were 95±5, 85±1 and 
89±2 for first group and 45±2, 55±10 and 50±12 for second group in percent by three exam for two groups with/without 
applying three factors.  The responses showed “agreement” first group and “disagreement” second group. Theoretical 
and practical evaluation showed factors of discipline in class, lecturing method, teaching equipments were effectiveness 
relatively. Conclusion: Three factors of discipline in class, lecturing method and new modern equipments were relatively 
effectiveness in learning medical sciences students.

Introduction: 
Some aspects of teaching are appropriate when applied 
with adult learners. Medical physics is taught to medical stu-
dent by a lecturer who is experienced in physics sciences or 
depended lessons (1).  The lessons are the most basic and 
important than other subjects for medical sciences student. 
Although theoretical medical physics sciences lesson is nec-
essary for medical sciences students, but they have been less 
interesting in medical sciences physics than biological and 
clinical lesson. Tomoyuki et al 2009 result medical physics 
learning is a failure if white-board, medical physics book and 
two dimension curves are used (2). This is in spite of the au-
thor belief that traditional learning styles are essential in stu-
dent groups. Medical physics learning is influenced by many 
factors. There are six key variables in adult learning: prior ex-
perience, reflection, authentic experiences communication, 
dialog, discussion, self-assessment and correction, picture 
superiority effect and dual coding (3). Cheng et al 2010 re-
veal developing learning from its original proposal into some 
of its current refinements and applications today is the World 
Wide Web (the Internet) usage as a vast reference library(4).   
Many of us engaged in professional learning have a broad 
understanding of experience. Experience is source of learn-
ing and development. Bargerhuff et al 2010 found   the ef-
fectiveness of science and math classes alongside their peers 
is largely dependent on the skill level of the general educa-
tor and the support afforded to this teacher through various 
channels(5).                                                                               Unalan 
et al 2009 reveal that using theatrical performance in medi-
cal education may facilitate learning and enhance empathy 
and team work communication skills (6). Visioli et al 2009 
find integrated with other strategies for improving lecturing, 
such as student scoring, peer evaluation, and microteach-
ing, observational research can be a cost-effective method 
to stimulate guided reflection and to improve the lecturing 
skills of faculty members (7). Rittle-Johnson and Koedinger 
2009 show an iterative sequencing of lessons seems to facili-
tate learning and transfer, particularly of mathematical pro-
cedures (8). The findings support an iterative perspective for 
the development of knowledge of concepts and procedures. 
The study of Rittle-Johnson et al 2008 indicates that explana-
tion prompts can facilitate transfer young (8). Rittle-Johnson 

2006 results a correct procedure and self-explanation pro-
moted transfer regardless of instructional condition(10). Mi-
cro genetic analyses provide insights into potential mecha-
nisms underlying these effects. Kmicikewycz 2008 states 
students with low prior knowledge have higher accuracy in 
the generate condition, but as prior knowledge increased, 
the advantage of generating answers decrease (11). The ben-
efits of generating answers may extend to unstudied items 
and to classroom settings, but only for learners with low prior 
knowledge. Cheng et al 2010 revealed that development 
and preliminary testing of a self-rating instrument to measure 
self-directed learning ability of nursing students are a better 
way of learning (12). The scale may also enable faculties to 
assess students’ status, design better lesson plans and cur-
ricula, and, implement appropriate teaching strategies for 
medical students in order to foster the growth of lifelong 
learning abilities (13.

The purpose of research was to determine factors of applying 
modern equipment and abilities of lecturer in lecturing were 
important factors for students learning who were aimed to 
be known, because they were available hinders to students 
in learning medical programs in university. 

Material & Method: 
Forty two medical sciences students were participated in 
this project. The students were divided into two groups with 
21 persons, dental (1) and practical room students (2) with 
lower 24 years old. The three factors of discipline in class, 
lecturing method and new modern equipments were acted 
on group 1, but discipline in class, lecturing method and new 
modern equipments were not acted in group 2. All the two 
groups passed medical physics exam as mid term exam for 
three times. A questionnaire consisted of questions about 
discipline in class, type of equipment for teaching and lec-
turing in class was given to group 1 of students for fulfilling. 
Information about his background, current work and most 
well known publications - including references to his most 
well-known subject - experiential learning and learning styles 
were taken from them. The volunteer students, coached by 
experienced lecturer, were given a four-month preparation 
period to read and solve different chapters problems. A score 
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evaluation performance after taking exam was followed by 
the lecturer about medical physics. Finally, a group of ques-
tions led by lecturer deal with raised performance in learning. 
The evaluation of the education field of students was based 
on questionnaires and dental students learning efficiency of 
practical room students. The learning efficiency of practical 
room students was compared with the learning efficiency of 
dental students. A few students had replied either “poor” 
reply or no one has replied. The reply of the questions about 
medical physics lesson learning was certified by paired ob-
servation T –test. The evaluation quality was as factor of ex-
cellent, poor. Their learning efficiency in exam was analyzed 
by paired observation T –test with p-value < 0.5.

RESULTS: 
The average frequency of dental students with the statement 
“Disciplines in class, lecturing method and new modern 
equipment performance was 85%, 85% and 82% by answer-
ing “excellent” for lecturing medical physics. Dental students 
were 15%, 15%, and 18% with above-mention statements as 
“poor”. The factors of disciplines in class, modern equip-
ments and lecturing medical physics were effective on dental 
students learn, but practical room students did not, because 
responses to questions were 13%, 15% and 46% as excellent; 
87%, 65% and 54% as poor (table 1). The learning efficiency 
by taking medical physics exam for two groups with three 
factors were 95±5, 85±1 and 89±2 for first group and 45±2, 
55±10 and 50±12 for group 2 without applying three fac-
tors (table 2). Comparing learning efficiency of two above 
mentioned groups showed performance of dental students 
with disciplines in class and new modern equipment showed 
higher than performance of practical room students without 
disciplines in class and new modern equipment. Questions 
analysis showed the medical physics lesson was thought of 
good lesson and useful by most students. The results of ques-
tionnaire showed frequency of students reply “excellent” re-
lated to other reply were 3-7 times depend on number of 
question and with/without applying factors. The responses 
of dental medicine to questions as “excellent” were more 
than responses of practical room, 85 to 39. On the contrary, 
the responses of dental medicine to the questions as “poor” 
were less than responses of practical room, 15 to 60. 

Discussion: 
Disciplines in class in medical physics are type of stimula-
tion by activating students for teaching better to students. 
Stimulation contributes a better students learning. Discipline 
in class is designed by schedules for medical student. The 
designer of schedules for medical student should use mod-
ern equipment of education.  The method of learning by use 
of computer helps to get more in learning (14, 15, 16). New 
modern equipment is increasing performance of student 
learning. Education providers and clinicians need to recog-
nize that overuse of automated equipment may potentially 
de-skill future generations (17). Researches reveal effect of 
lesson type in medical physics learning (table 1). It is neces-
sary to schedules before lecturing. For example; if nuclear 
physics lesson is accompanied with practice, it is better to be 
learnt and understood (18, 19).

Bargerhuff et al, 2010 result that opportunities equip teach-
ers with the knowledge and skills need to provide students 
with physical, sensory and learning disabilities equitable ac-
cess to laboratory and field experiences (7). Student will be 
skillful by practicing in theory as hospital potentially.  The 
fright and hesitate cause student to decrease in learning a 
lesson. The new method is better than old method. In ta-
ble 1, percentage of interesting individuals for learning by 
advanced equipment is 85%. In other word, the analysis of 
questionnaires show that student learn more by computer. 
However, it is necessary to active student by stimulation stu-
dent. A lecturer teaches subject better during lecturing, be-
cause student is stimulated and prepared for learning. The 
class of a medical physics lesson should be elastic, it causes 
learning to student is to be more. The results show a com-

parative method among students (table 1). In really, these 
points can be understood from positive response in ques-
tionnaire. Following to oral learning, it should be practiced 
till learning would be more and student can learn better (20, 
21). Shepherd CK et al 2010 reveal that simulation as a teach-
ing strategy contributes to students’ learning (17). 

Strengths of discipline in class, lecturing method and new 
modern equipments give the learner a chance to work on 
medical physics lesson that is implausible on a real scale. 
Advantages allows for cooperative learning situations which 
build teamwork and collaboration skills important in many 
adult learning situations. Disadvantages may not always be 
the best learning factors when dealing with many different 
cultures and backgrounds because problem solving methods 
vary from culture to culture. 

CONCLUSION: 
There are a multitude of theories applicable to medical stu-
dents learning. For each theory, there are many independent 
factors brought to the environment by the learner. Different 
factors can help student to learn medical physics more. Based 
on the research by the authors these factors are discipline in 
medical physics class, education in different ways, advanced 
equipments and activate student by good lecturing and 
speaking medical physics. However, all theories should be 
taken under consideration by facilitators and learners. 

Table 1- Responses related to reply of questions to ques-
tionnaire

number of 
question

Responses of Dental 
students
With applying three 
factors

Responses of Practical 
room students without 
applying  three factors

excellent Poor Excellent Poor

1 85 15 13 87

2 85 15 35 65

3 82 18 46 54

4 89 11 62 38
 
Table2. The learning efficiency by passing exam in group 
of student in percent.

student Discipline in 
class

lecturing 
method

new modern 
equipments

Group 1 95±5 85±1 89±2

Group 2 45±2 55±10 50±12

Questionnaire:
Please answer the below questions by signing them:
1. Starting class of medical physics with applying discipline 

was …..  .
 a- excellent  b- Poor         
2.  At the first of class of medical physics, a review and future 

schedules were …. to student before starting the new 
lesson.

 a- Excellent b- Poor           
2. Lecturing the medical physics to the medical phys-

ics class is………if it is accompanied with new modern 
equipment.

 a- excellent b- Poor         
4.  Learning is …… by lecturing
 a- excellent  b- Poor          
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