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ABSTRACT

Introduction: Clinical training is the most important part of medical sciences education and an innate part of it, which is recognized as
the basis of professional training in terms of importance. But, it is obvious that traditional methods such as lecturing cannot be used
today to effectively teach all of skills to learners and this is particularly true in the case of clinical skills training. Thus, this study is
aimed to compare the effects of clinical training and evaluation by mixed method with routine method on practical learning of
Anesthesia undergraduate students in clinical settings. Material and Method: this quasi-experimental study was conducted in Gerash
School of Medical Sciences. The study population was all six-semester students in two consecutive academic years and they were
divided by non-random method to control group (20 students) and case group (20 students). Clinical education and assessment in
terms of cognitive objectives in operating room section was performed on students in the case and the control groups with mixed (new
student-centered method) and routine methods, respectively. A researcher-made cognitive test was designed to measure learning.
Student satisfaction with clinical training techniques was evaluated with a researcher-made test. SPSS-19 statistical software and t-test
were used with Paired- and Independent-samples to analyze the data. Results: both mixed and routine methods could significantly
enhance cognitive learning of the students. Comparing the two methods, cognitive learning was significantly improved by the student-
centered mixed method than the routine method. Student satisfaction with student-centered mixed method was more than the routine
method. The results showed that score (28.69) after the implementation of the routine method in the control group was higher than
the scores (13.38) before this process. An increase in mean scores was observed in the case group after offering the educational
strategies, so that mean scores in this group changed from 13.69 (before implementation of training strategies) to 34.53 (after
implementation of training strategies). Related results to student satisfaction with training techniques in the groups showed that 52.6%
and 88.2% of the students in the case and the control groups expressed respectively that use of training technique needs to spend time.
76% and 40.4% of the students in the case and the control groups expressed respectively that the training technique was worth
spending time with. 92.4% and 47.1% of the students in the case and the control groups expressed respectively that they enjoyed the
training technique. 62% and 35.5% of the students in the case and the control groups expressed respectively that the training
technique had caused them to learn informative content from their classmates. Discussion: student-centered mixed method is a suitable
method to enhance cognitive learning of Anesthesia undergraduate students in clinical settings. However, verification of this finding
needs further study. According to the information given above, it was found that students mean score in the case group was higher than
the control group. Student satisfaction was also high in the case group. The results also revealed that most of the students were willing
to use this method in the future.
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Introduction Teaching and ways of providing it as well as uniformity and too

much use of a teaching method will not allow achievement to
One of fundamental basis of educational systems that has been educational goals. Teaching is both an art and a science and a
teacher should be aware of its update knowledge. Nowadays,

seriously neglected is training method or teaching method.

training process is unfortunately limited to providing a roofed
Access this article online room called class, a blackboard, chairs and benches as well as

two human members called students and a teacher. Teaching in
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case is only a relationship between students and teacher for

transmission of one-way information ",

. . . Clinical training is the most important part and innate part of
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taught to learners using traditional methods such as lecturing.
This is particularly true in the case of clinical skills training ™.
One of methods proposed for clinical skills training and for
making education nearer to clinics is change of traditional
educational plans and creation of programs which can actually
enhance decision-making ability and clinical skills P!. Evaluation
of students’ learning is one of the important parts of educational
programming that quality of training cannot be realized without
it [% 7. Assessment of students’ learning in clinical settings that
requires observation of performance of learners in real
environments is more difficult than classroom assessment 18 91,
The results of our studies in Iran suggest that clinical assessment
of medical sciences students is not suitable I'% '], Several factors
influence on learning of individuals, and selection of teaching
methods by teachers is one of the most important factors in this
process. Students’ learning style and fitness of training methods
with learning styles is another important and affecting factor on

learning "> "1,

Low effectiveness of training periods has led
teachers to follow suitable methods for teaching and evaluating
of students. Today, more attention to the philosophy of
humanism has led to use of learner-centered methods in
education and assessment !"*l. If training activities are designed
so that they stimulate motivation of learners for the activity,
this training will increase skill and ability as well as clinical
functions in the learners. Clinical skills training should include
training in different aspects of learning and it is better to use a
combination of different educational methods for this purpose
Bl In this context the ways that some researchers have proposed
for clinical skills training include lecturing, questioning and
answering, exercising and repeating as well as group discussion,
role-playing, simulation, case study and work unit "’ Since
learning involves the use of techniques that obligate learners to
activity, application of active learning and participation in
training combined with contemplation is considered as an

effective method in training '

1. According to the above cases as
well as the importance of clinical methods for anesthesia during
surgical procedures and lack of attention to new and student-
centered learning styles in clinical training, the aim of this study
was to design a new mixed method using Kolb’s learning
theory, portfolio-based learning method and group discussion.
The impact of this training method on practical learning and
satisfaction of anesthesiology undergraduate students during a
semester was investigated in comparison with conventional
clinical training method.

Material and Methods

This quasi-experimental study was conducted after obtaining
permissions from Research Administrator of Gerash university
of Medical Sciences and dean of faculty of Nursing. The study
was approved by Institutional Ethics Committee of Gerash
School of Medical Sciences. All moral principles governing on
human experimental studies were taken into consideration.

This study had examined the influence of mixed method on the
case group compared with the control group. Population of this
study was all sixth semester-students (40 people) of
Anesthesiology undergraduate in two consecutive years from
Gerash School of Nursing and they had passed two consecutive
years of anesthesia training course in the second semester. It is
noteworthy that Anesthesiology undergraduate in Iran includes
a four-year training period in the field of Anesthesia to obtain a
bachelor’s degree. Inclusion criteria in the study were included
the choice of anesthesia P! training unit at the time of the study,

the choice of anesthesia I theoretical method at the time of the
study as well as willingness and consent to participate in the
study. After obtaining necessary permits from authorities of
Gerash  University of Medical Sciences, sixth semester
anesthesiology students were non-randomly divided into
control groups (4 groups) and experimental groups (4 groups).
It should be noted that due to lack of permission of Education
Department of the School, allocation of students in the clinical
groups was non-randomly predetermined and all incoming
students were used in this research. A researcher-made test was
used to assess cognitive learning of anesthesiology students in
operating room. The test was designed according to syllabus
approved by Iran Ministry of Health, Treatment and Medical
Education for training period of Anesthesiology undergraduate
students in operating room. The test designing was based on
reference books designed in this field and it was consisted of 40
questions and each was accompanied with a list of four choices
of answer that evaluated cognitive learning. It should also be
noted that these questions were used in pre-test and post-test.
The validity of this test was determined by content validity. For
this purpose the test was given to 10 Anesthesiology professors
who had teaching experience in operating room section.
Necessary changes were applied in the questionnaire after
receiving their feedbacks. It is noteworthy that the
questionnaire was also given to Educational Science Professors
to determine the content-related validity. To determine
reliability of the questionnaire, the pilot study was conducted
on 20 anesthesiology students at fourth semester and reliability
of the test was calculated equal to 0.82 using the Kuder-
Richardson (KR) Formula. In order to increase credibility of the
study in this research, clinical instructor was unaware of
designed questions and the cognitive test was held by other
research partners.

To prevent from interaction between students of the control
and the experimental groups on each other, the first two groups
of training were considered as the control group and the second
two groups were considered as the experimental groups. This
caused the students in the control group to be unaware of
differences in training method and of their evaluation method
with the students in the experimental group until when they
had completed their training program. All of the students in the
control and the case groups were under clinical education
during one semester (in each year of entrance) in operating
room of Gerash Imam Ali medical and educational center.
Clinical training and assessment with mixed method was
performed on the students in the case groups, so that clinical
lesson plan was given to the students at the first day of training
and after offering of required information. Written cognitive
pretest was taken from all the students at the same day.
Practical method of working with mixed method was also
taught to them at the same day and they were given an
opportunity to ask their own questions in this area. Clinical
training of the students in the field of cognitive objectives and
using the mixed method began at the second day of training.
They were asked to effort during one day of training to learn at
least an educational point based on cognitive goals which had set
out in lesson plan and to learn some points in the final hour and
then present them orally in the presence of the other teammates
and coaches and share them with the other classmates and argue
with them about that field. If it was required, the coach could
lead the student toward more complete learning and he/she
should offer more detailed description in a subsequent session.
In the case that the student offered education at the end of the
day, a positive score was awarded to his/her and otherwise a
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negative score was considered for the student. Each student was
responsible to gather all trainings provided by him/her and
collect them as a personal work set and deliver it to the
instructor. The students must try throughout the training
period to be aware of own strengths and weaknesses using
guidance of own clinical instructor and taught subjects and
experiences and enhance their learning strategies.

Clinical assessment was performed according to presentation of
a work set by each student and conducting of cognitive test at
the end of the period (written cognitive post-test). Written
cognitive pre-test was taken from the students in the control
groups on the first day of training. Then, students’ clinical
training and evaluation about cognitive goals was performed
with the routine method that was used for Anesthesiology
undergraduate students. Clinical training about cognitive goals
was performed in this method with clinical conference
conducting method and case presentation method. Clinical
assessment was also performed with questioning and answering
methods during the period and conducting of a cognitive test at
the end of the period (written cognitive post-test). To measure
the student satisfaction of clinical method (in both groups), a
researcher-made questionnaire with 9 questions was designed
and its context validity was met by receiving viewpoints of 8
experts and applying of changes. Its degree and reliability was
calculated equal to 0.8 using Cronbach’s Alpha Formula and the
obtained results from this questionnaire were evaluated. It was
tried in this study that except teaching and evaluation method of
cognitive goals that were conducted by two different methods
on the students of both groups, the other factors be considered
the same for the members of both groups. For example,
students training were done by one of researchers who was
trained about guide preparation method and evaluation of the
mixed method. The two groups were also similar in clinical
education and the environment was tried to be the same as
much as possible for the students of the control and the
experimental groups.

SPSS-19 statistical software was used for research data analysis.
For scoring the test, a score of 1 was given to cach correct
answer and the other options were not rated. So, the score of
each student ranged from 0 to 40. In order to check pre-scores
and post-scores in each group, t-test was used with Paired
Samples and Independent Samples t-test was also used to
compare the scores related to both groups.

Results

A number of 40 Anesthesiology undergraduate students in sixth
semester had participated in this study. All of them were
benefiting from free education. Mean age related to the control
group and the case group was equal to 20.30 4+ 0.48 and 20.46
+ 0.51, respectively. Demographic studies also showed that
grade point average was equai to 16.29 + 1.84 and 15.78 +
2.57 for the control group and the case group, respectively.
The results related to One-Sample t test showed that there was
no significant difference at level of 5% between the control
group and the case group in age and grade point average
compared to each other (Table 1).

Table 1: The level of 5% between the control group and
the case group in age and grade point average compared
to each other.

Factors Mean Standard deviation  Sig. (2-tailed)

Age 20.38 0.11 0.02
Grade point average 16.03 0.36 0.01

The obtained results from examination of students based on the
questionnaire before and after the test showed that post-test
scores (28.69) were higher than pre-test scores (13.38) of
implementation of the routine method of training. According to
One-Sample t test as well as Paired Sample t test, no significant
changes at level of 5% was observed between scores before and
after implementation of the research. This shows that routine
method of training had been successful to some extent in
advancing and promoting of the students’ scientific training
(Table 2).

An increase in mean scores was observed after presentation of
educational strategies in the case group, so that mean scores in
this group changed from 13.69 (before implementation of
educational strategies) to 34.53 (after implementation of
educational strategies). According to One-Sample t test as well
as Paired Sample t test, a significant change at level of 5% was
observed between scores before and after implementation of
the research. This shows that implementation of student-
centered training method promote scientific level of the
students (Table 2).

Table 2: The Mean scores and the results related to One-
Sample t test and Paired Sample t test in the control and
the case groups

Group Mean Standard deviation  Sig. (2-tailed)
The control before 13.38 1.55 0.000
The control after 28.69 1.43 0.000
The case before 13.69 1.65 0.000
The case after 1.71 34.53 0.000

The comparison of the case group scores after implementation
of the new training method with the control group after
implementation of the routine training method based on
Paired-Sample t test also showed that there was an increase in
mean scores of the case group than the control group. The
change was statistically significant at level of 5% (Table 3).

Table 3: The results related to comparison of mean scores
in the control and the case groups after implementation of
the training method, based on Paired-Sample t test.

Group Mean Standard deviation  Sig. (2-tailed)

The control after- 5.84 2.26 0.000

the case after

The results related to survey of the students as well as
assessment of students’ satisfaction with the training method
showed that 90.3% of the students in the case group and
88.2% of the students in the control group tended to continue
using of their own training method. A small percentage of the
students (52.6%) in the case group and 40.4% of the students
in the control group expressed that the application of training
method used in their group needed to spend some time. 76%
of the students in the case group and 47.1% of the students in
the control group stated that the training method used in their
group was worth spending time with. 92.4% of the students in
the case group and 44% of the students in the control group
expressed that the training method used in their group had
been enjoyable for them. 5.5% of the students in the case
group and 30.1% of the students in the control group
expressed that the training method used in their group had
been boring for them. The results of the assessment scores
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revealed that 91.6% of the students in the case group and
80.3% of the students in the control group had been equally
involved in activities and there was no discrimination in the
meantime. 62% of the students in the case group and 35.5% of
the students in the control group expressed that the training
method had led the students to learn informative content from
their classmates. 73% of the students in the case group and
51% of the students in the control group tended to continue
the clinical method of anesthesia. The results related to the
students’ overall satisfaction showed that the mixed training
method in the case group allocated to itself the score 18.5 from
overall score 20. While this parameter in the control group
devoted to itself the score 14 from overall score 20, which
revealed that the students had greater satisfaction with the new
method of training and this method was more effective in
advancing clinical training goals in the field of anesthesiology.

Discussion

Undoubtedly, education and cognitive learning, have critical

role in ensuring the dynamism and efficiency of any society I'”

'8 One of the requirements of medical and paramedical
training is alteration in education and teaching methods which
today are taken into consideration in universities around the
world. Various studies are performing to evaluate the
effectiveness of various training methods in universities around
the world and in Iran "l The results of the present study which
was performed by the goal to investigate new methods of
clinical training on Anesthesiology undergraduate students
showed that the post-test mean score in the groups under
modern training method (student-centered method) had
increased than the score before the implementation of the test.
According to independent sample t test and the comparison
between the control and the case groups after implementation
of new training method, it was found that there was statistically
a significant difference between the groups. So that the mean
scores in the case group was higher than the mean scores in the
control group after the end of the study, which indicated the
success of the new training method of Anesthesiology
undergraduate students.

As previous studies have suggested, professors should teach the
students quality of learning of contents instead of teaching of
the entire contents. Professors should increase depth of
students’ learning with participation of them in training and

120, 211 Tt has been also

increase their motivation for learning
stated that the new training methods in which students are
challenged cause interaction to perform between teachers and
students so that the students to be placed in the center of
educational process. Professors in this method act as a designer
for learners subjective experiences instead of knowledge
transferring and so the learners will achieve to greater success in

122]

the area of education Studies also have stated that training

by students themselves as in class seminars causes greater
learning in students. This is one of modern training methods **1,
Past studies have expressed that when a teaching method is
combined with student-centered and teacher-centered
methods, students will pay attention to the lecture of instructor
with completely active mind and in a situation that receive
effective factors in improvement of learning due to their
participation. This makes the students to learn contents more
effectively and so they can also teach the contents to other
individuals ¥, The results of current study have showed that
the mixed method in which Anesthesiology undergraduate

students are involved in clinical training is more effective than
the traditional method. The mean scores increase after
intervention. Experts of teaching methods have stated that the
traditional teaching methods can be organized and reviewed in
order to have useful function in training process . The results
of this study as well as the mean scores have revealed that the
new method have had a useful function in training process. This
is consistent with results of previous studies.

The results obtained from assessment of student satisfaction
indicated that the students in the Department of Anesthesiology
were willing to provide innovative clinical training method and
the students in this research were satisfied with this method of
training. 91.6% of the students were equally involved in
learning and there was no discrimination. Only 5.5% of the
students did not satisfy with this method and this was a very low
percentage. The results also showed that 90.3% of the students
need to use modern and mixed methods, which reflects student
satisfaction with new and student-centered methods. The
results of the study revealed that overall satisfaction of the
students in the new training methods allocated the score of 18.5
from 20 to itself compared to the routine training group. This
indicated the success of the present method as well as level of
the students’ interest to the new method.

Studies conducted related to trail investigation of a student-
centered learning method in training of Basic Medical Sciences
showed that students most preferred the student-centered
methods. So it is recommended that serious and quick action be
taken toward changes of training methods and stated that
students agreed with changes in routine training method.
Studies also stated that the new method did not take long time
and it was worth spending time with. In addition, performance
of group works was more enjoyable. On the other hand, it was
stated that students had learned a lot from their classmates 1°l,
In a research conducted on nursing students about comparison
of three teaching methods including lecturing, questioning and
answering and students’ teaching (student-centered method)
showed that the mean of students’ satisfaction with learning in
the third method was more than the other two methods 1. In
another study, entitled Cooperative Teaching which was a
student-centered training method performed on medical
students, scores mean related to student satisfaction before
implementation of cooperative method showed a significant
difference in the teaching group compared to after
implementation of the method . Other studies also showed
that use of cooperative method for teaching caused a significant
increase in learning and student satisfaction level 1**l. This is
consistent with the results of this research.

Investigation on implementation of training in student-centered
small group method and level of student satisfaction and
learning was investigated in the past and this study showed the
role of teaching among small groups on increase of student
satisfaction level and reported that learning process had been
facilitated in these groups. Teaching by a student-centered
method, group discussion and in small groups was
recommended for teaching of undergraduate students ). Other
similar studies was done on the level of satisfaction of students
from other fields except anesthesiology and on comparison of
traditional and new teaching methods and all revealed that the
students were satisfied with the new teaching method B3,
Most studies showed that student satisfaction with methods in
which students actively participate in their learning was at a
higher level than teacher-centered methods. Participation of
students in teaching-learning process had desirable results 4,
This is consistent with our findings.
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According to the questionnaire, 90.3% of the students had
deemed necessary the need of using modern and mixed
methods. Past studies also expressed that most students willing
to use student-centered and interactive methods for learning
P31 According to Badri and Rezaei, learners who had trained
with cooperative method not only had higher level of course
contents learning, but also had greater responsibility than their
assignments and other members of the group and had better
interaction with other members than those who were taught
with traditional methods B*. The results of current research
also showed that 62% of the students stated that the new
method of training led to learn informative contents from their
classmates and 76% expressed that it was worth spending time
using the new method. This is also consistent with the findings
of previous researches. So, re-evaluation of the training method
in clinical sciences seems necessary in order to achieve effective
training methods. Anesthesiology educators should identify
factors affecting on quality and quantity of training and should
introduce negative and preventive factors as clinical education
problems. Without any doubt, identifying the problems is the
first step to reduce them and the students themselves are the
best and the most reliable sources to assess clinical training
problems, since they have direct and immediate presence and
interactions with this process. As a result, it is necessary that
various studies in this field to be performed with larger samples
and with different conditions of training, to obtain more sure
results. The results of the current study are only a part of vast
results of student-centered training of Anesthesiology students
and its status should always be evaluated to improve the quality

of clinical training 1'% 3341,

Conclusion

According to the above, it was found that the student mean
scores in the case group were higher than the control group and
the student satisfaction was also high in the case group. The
results also revealed that most of the students tended to use this
method of training in the future. According the results and the
present study based on efficacy of active teaching methods and
student satisfaction with clinical training of the field of
anesthesiology, it seems that the application of this method of
training by other instructors in other fields can also eliminate
the weakness of thinking and learning in students. Weakness of
thinking and learning is considered as one of problems of higher

education and universities.
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