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Abstract

Background: Educational multimedia software as a student-oriented educational tool provides an optimal educational condition,
which allows students to view surgical videos and photographs and fill the gap between theoretical and practical training.
Objectives: The present study aimed to compare the effects of multimedia tools and traditional methods on the neuroscience learn-
ing of the undergraduate students of surgical technology in Hamedan, Iran.
Methods: This quasi-experimental, interventional study was conducted on 32 undergraduate students of four surgical technology
courses, who were selected via convenience sampling. Neurosurgery sessions were divided into two parts, including traditional
and multimedia-based education, which were used to teach the multimedia software in the field of neurosurgical topics (movies,
photographs, and atlases). The learning of the students was measured by a written test. Data analysis was performed in SPSS version
23 using t-test, and paired t-test was also used to compare the differences between the traditional and multimedia education.
Results: The multimedia education was more effective compared to the traditional method of learning in neurosurgery education
(P < 0.001).
Conclusions: According to the results, multimedia education could be used as a new and effective educational method in operating
surgical technology and training.
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1. Background

Technological advancement is rapidly changing our
culture (1). New teaching and learning formats based
on digital and web-based technologies have greatly influ-
enced the teaching of instructors and learning of students
(1). The theorists in the field of education believe that tra-
ditional education classes are no longer effective as they
largely depend on a particular place and time, which can-
not provide a real and appropriate context for learning.
Educational software provides reliable and abundant re-
sources as an opportunity for learners to grow and create
a collaborative environment, which allows learners and
teachers to search and explore a variety of issues (2).

Today, students feel better about new technologies to
increase their motivation and improve their performance.
The use of communication tools in education has also been
growing within the past two decades. Online learning or
e-learning has been used in educational programs across
the world (3). The process of education provides appropri-

ate learning opportunities to all students to learn in vari-
ous areas of educational goals (cognitive, attitude, and psy-
chomotor levels) and develop their personality.

The main characteristics of healthcare providers de-
pend on their communication skills, literacy, creativity,
problem-solving, and proper use of technology. The use of
multimedia tools and podcasts by students could also en-
hance these skills. Due to the expansion of research and
use of multimedia tools in medical education, these mul-
timedia tools and their benefits have been exploited by
fewer institutions (4). Undoubtedly, this technology cre-
ates many opportunities for the learning environment and
results in the impressive educational interaction, while
they cannot enhance the quality of teaching and learning
alone. In other words, the environment of learning and
teaching, the performing of learning activities, learning
process, and feedback process must be tailored appropri-
ately; nevertheless, there are no guarantees for the achieve-
ment of the educational goals (2).

E-learning not only provides students with great learn-
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ing opportunities in medical education, but it also ex-
pands their professional skills in their future occupations
(5). The disadvantage of traditional training is that in tra-
ditional teaching, students learn and forget quickly (6);
meanwhile, medical and healthcare students prefer tradi-
tional teaching methods to educational multimedia (7).

Effective learning is the result of proper teaching,
which is achieved in an appropriate environment through
creative and encouraging practices (8). Educational meth-
ods play a pivotal role in learning. Some of the new edu-
cational techniques (e.g., multimedia tools) over the tra-
ditional paradigm include the benefits of higher clarity
and activity, being interesting and more varied, and higher
learning speeds, in addition to helping students to learn
more enthusiastically. Multimedia-based education could
enhance educational quality and provide an excellent op-
portunity for education (9).

Multimedia learning (note words and pictures) is par-
ticularly important in medical education (10). The use of
multimedia tools enhances healthcare knowledge, health
promotion, and disease prevention (11). Therefore, media
tools are considered to be a powerful tool for the dissem-
ination of information (12), while the use of educational
technologies does not necessarily make medical education
more effective (13).

Medical education is improving rapidly, and students
enter medical schools with a high level of technological lit-
eracy and expectation of educational diversity in the cur-
riculum. Today, most medical schools use active learning
methods and multimedia training (14). In the study by
Vagg et al. (15), the participants recognized the key role of
multimedia as a practical learning tool that could greatly
complement and enhance traditional teaching methods
although it was not considered a replacement (15). In ad-
dition, Sharif et al. stated that multimedia training facili-
tates the acquisition of technical and cognitive skills and
is acknowledged as a training resource (16).

The studies in this regard have mainly been focused
on nursing, and no studies have investigated the surgical
technology.

2. Objectives

The present study aimed to compare the effects of mul-
timedia tools and traditional methods on neurosurgery
learning.

3. Methods

This study was conducted during February 2, 2019-June
27, 2019. The hypothesis of the research was that multime-

dia is more effective in neurosurgery education compared
to traditional methods.

3.1. Sampling

This quasi-experimental study was conducted at
Hamedan University of Medical Sciences in Hamedan,
Iran for one semester. The sample population included
the undergraduate students of Hamedan University of
Medical Sciences who had completed the course of neu-
rosurgical technology. The participants were selected via
convenience sampling (total: 32).

3.2. Data Collection

To achieve the objectives of the study, the end-of-term
exam was used to assess the pretest and posttest learning
levels. The scores were determined in each section, and
the scores of the students in each section were compared.
The final exam consisted of 40 four-option questions, 20 of
which were focused on multimedia teaching, and 20 were
focused on traditional teaching.

3.3. Intervention

In the present study, the number of the teaching ses-
sions in surgical technology was divided into two sec-
tions of traditional sessions and multimedia sessions to
examine the related goals. The second session was taught
through multimedia. The inclusion criteria were the con-
sent of the students to participate and having a neuro-
surgery technology unit. The exclusion criteria were the
unwillingness of the students to participate and elimina-
tion of the neurosurgery technology course. To achieve the
objectives of the study, the end-of-term exam was used to
assess the learning level in the traditional and multimedia
methods. The scores were determined in each section, and
the scores of the students in each section were compared.

3.3.1. Teaching the First Two Sessions Using the Traditional
Method

The first two sessions were taught using the traditional
teaching method with PowerPoint, PDF files, and lectures
regarding the neurosurgery technology. The duration of
each class was one hour and thirty minutes, and the ses-
sions included brain surgery subjects, such as the gen-
eral anatomy of the human brain, hydrocephalus, and
transsphenoidal hypophysectomy.

3.3.2. Teaching the Second Two Sessions Using Multimedia

The second two sessions were using multimedia teach-
ing in accordance with the neurosurgery technology unit,
which lasted one hour and thirty minutes each. These ses-
sions were focused on subjects such as craniotomy, surgi-
cal instruments, and CT-scans in surgery. In the teaching

2 Educ Res Med Sci. 2020; 9(1):e100355.



Merajikhah AM et al.

method, the theoretical concepts regarding the relevant
subjects were initially discussed, followed by teaching us-
ing various surgical videos, atlases, and color photographs
of surgeries using the multimedia software. Each section
of the software was composed of several features, such as
the films, photographs, and atlases of surgeries, following
the theoretical teaching.

3.4. Final Test

At the end of the semester, the students were tested
following the neurosurgery software-based training. The
final test consisted of 40 questions, 20 of which were fo-
cused on traditional teaching, and 20 were focused on mul-
timedia teaching; the obtained scores were compared and
analyzed in SPSS version 23.

3.5. Data Analysis

Data analysis was performed using the Kolmogorov-
Smirnov test at the significance level of P = 0.797. In addi-
tion, various parametric tests were used, including paired
t-test to evaluate the test results regarding the learning of
the students.

3.6. Ethical Considerations

This article was extracted from a research project ap-
proved by Hamedan University of Medical Sciences (design
number: 9712218075; ethics code: IR.UMSHA.REC.1397.989).

4. Results

The sample size of the study consisted of 32 undergrad-
uate students of the fourth semester, including 17 females
and 15 males. In terms of marital status, 30 students were
single, and two were married. The age of 11 students was 19
years, 18 students were aged 20 years, and four cases were
aged 21 years (Table 1).

Paired t-test was used to investigate the differences be-
tween the scores of the traditional teaching method and
multimedia scores Table 2. The final exam consisted of two
sections for the scores of the traditional and multimedia
teaching methods. The mean difference between the two
groups was estimated at 1.01, and the test result was P <
0.001. In other words, multimedia teaching was more ef-
fective in improving the learning of the students in neuro-
science technology compared to traditional teaching.

Table 1. Demographic Characteristics of Subjects

Variables N (%)

Gender

Female 17 (53.1)

Male 15 (46.9)

Marital status

Single 30 (93.8)

Married 2 (6.2)

Age, year

19 11 (34.4)

20 18 (56.2)

21 3 (9.4)

Total 32 (100)

Table 2. Differences between Traditional and Multimedia Teaching Scores

Methods Mean ± SD P Value

Traditional 8.17 ± 1.16 < 0.001

Multimedia 9.18 ± 0.77

5. Discussion

The present study aimed to compare the effects of us-
ing multimedia tools and traditional teaching methods on
the learning level of neurosurgery technology students.
According to the findings, multimedia teaching was more
effective than the traditional teaching in neurosurgical
technique learning. In a study in this regard, Welch et al.
(17) stated that the use of multimedia tools had a signifi-
cant impact on neuroanatomy education. Notably, the use
of multimedia tools in medical education along with tra-
ditional methods has been reported to improve the learn-
ing of students, while it may not be effective alone. In
the present study, the traditional method also affected the
learning of the students. On the other hand, Hartman et
al. (18) reported that multimedia teaching had no signifi-
cant effect on the individual learning style. When students
learn the assigned subject matter, they gain the ability to
build mental models that could also address multimedia
(18). In cases such as surgery education, students cannot
imagine surgery only through mental processes. As such,
the use of multimedia tools allows students to learn the
surgical process through multimedia before actually expe-
riencing neurosurgery.

Inconsistent with our findings, Valizadeh et al. (19)
stated that the use of educational software had no signif-
icant effect on the medical knowledge of nursing students
and their ability to calculate medication, while the multi-
media method could reduce the lecture time and costs of
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repetitive subjects, such as medication. In addition, Wang
et al. (20) stated that in this method, the performance of
students improved altogether, and the medical microbiol-
ogy syllabus could be completed with a high quality to im-
prove the effects of teaching. In the mentioned study, it
was emphasized that we should not rely heavily on mod-
ern information teaching methods. Although multimedia
provides new possibilities for teaching methods, its appli-
cation has not increased, and the excessive use will reduce
the communication between teachers and students, which
is not conducive to the classroom (20).

Unlike the mentioned study, the students in the cur-
rent research had a better relationship with the teachers.
On the other hand, this method was more effective com-
pared to the traditional teaching in the learning of the stu-
dents. The results of the aforementioned studies are in line
with our findings. On the other hand, the use of multime-
dia tools alone does not suffice, and traditional methods
are also paramount in the proper education of students.
In other words, the use of multimedia methods could pos-
itively influence learning in neurosurgery technology.

5.1. Limitations of the Study

In this study, special surgeries were used, and it is sug-
gested that more surgeries be used for multimedia train-
ing in the further investigations in this regard.

5.2. Conclusions

According to the results, multimedia teaching had a
positive effect on neuroscience technology learning and
enhanced the learning of the students, so that it could be
extended to other students or even other disciplines. Since
this study was conducted on a few students, it is recom-
mended that a wider range of students be evaluated to gen-
eralize this method. Multimedia-based education could be
considered an effective teaching method in the learning of
surgical technology students and the educational system.
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