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ABSTRACT

Background: By rapid developing of the network technology, the internet-based learning
methods are substituting the traditional classrooms making them expand to the virtual
network learning environment. The purpose of this study was to determine the
effectiveness of virtual systems on competency-based skills of first-year nursing
students. Materials and methods: In this quasi-experimental study, 86 freshman nursing
students were recruited. Nursing Fundamentals and Skills (including theoretical and
practical credits) was decided as the teaching course. The theory and practical contents
were taught in one group by conventional method (face to face teaching, demonstration
on moulage) and for another by virtual simulation and interactive multimedia. The two
groups were the same for the content being taught, the instructor and the final
evaluation. Paired t-test and independent sample t-test was used for statistical analysis.
Results: In theoretical exam, the mean score in virtual teaching group was higher than
traditional group (P<0.001); however, there was no significant difference between the
two groups in the result of objective structured clinical examination.

Conclusions: Using virtual systems is beneficial in enhancing student learning. Both
traditional and virtual methods can be used in teaching skills in nursing students;
however, it seems that combination of the two can facilitate knowledge transfer.
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INTRODUCTION

Development of information technology and distance learning by mass communication
have resulted in the development of new instruments and teaching methods for
knowledge transfer (McKenzie & Murray 2010). Accompanied by the rapid development
of multimedia systems and network technologies, the internet-based teaching and e-
learning methods, as a new paradigm in the field, have developed resulting in traditional
learning to also expand to the virtual learning environments (Wu et a/ 2006). 69



Virtual learning, as a modern method, helps the learners to acquire skills at higher levels.
Researchers have shown that institutions cannot retain their traditional structure in
facilities, formal lectures and class-based activities (Sloman & Russell 2003) and e-
learning seems to threaten the fundamental structure of the universities. Hence,
dynamic changes are necessary for universities to accommodate the demands in
response to global competition with virtual universities (O'Neill, Singh G & O'Donoghue
2004).

The competency-based education is a concept used for developing students potential
abilities, which focuses on outcomes of learning. Competency-based education addresses
what the learners are expected to learn. Virtual simulators help learners practice the
techniques spontaneously, while reducing the possible errors; using these methods,
standards are better respected and procedures are improved (Gobbi et a/ 2004). Various
studies have shown the useful effect of competency-based virtual curriculum on different
fields (Watkinson et a/ 2004; Enriquez 2010; Hansen 2008; Windsor 2009; Rutledge et a/
2008; Williams 2008; Holubar et a/ 2009; Yom 2004; Chehrzad et a/ 2004; Green et al/
2006). Online courses are useful in developing skills in the application of theoretical
knowledge (Hansen 2008), opening opportunities for team skills training (Windsor
2009), providing a safe non-threatening environment for unskilled students to reduce
their probable mistakes (Rutledge et a/2008).

Considering the development of internet network and digital libraries at universities, we
decided to compare modern technologies of teaching with traditional methods and
evaluate the efficiency on students’ learning and competency.

MATERIALS AND METHODS

In a quasi-experimental study, we recruited 43 freshman nursing students of Jahrom
University of Medical Sciences in a virtual learning program; the controls included a
matched group of 43 sophomores, Nursing Fundamentals and Skills course, including 3
theoretical and 1 practical credits, was chosen to be taught. Theoretical subjects were
taught through face to face method in traditional teaching group and by using digital
systems (digital libraries) and virtual animations by the same instructor in virtual
teaching group.

A second instructor taught the practical procedures in laboratory or practice room to the
traditional teaching group. First, the instructor explained each procedure and
demonstrated the practice; then students practiced the procedure. In virtual teaching
group the same instructor taught the procedures using video systems and virtual
animations. Then students practiced in the lab and their skill difficulties were analyzed
by the instructor. Theoretical and practical contents, educational aims and instructors in
theoretical and practical skills were the same in both groups. Eventually, the final
theoretical exam was taken using multiple choice examination and performance skills
were evaluated by objective structured clinical examination (OSCE); performance
checklists were used in order to evaluate practical skills in laboratory environment
(practice room).

The exam validity was considered based on educational aims mentioned in syllabus
approved by ministry of Sience Research and Technology, and for reliability of the exam
a Cronbach coefficient of 0.82 was calculated. Data were analyzed by SPSS statistical
software version 11.5 (SPSS Inc., Chicago, IL) using descriptive statistics, student and
paired t-test to compare the final scores in the two learning groups. Pearson's rho was
used to find any correlation between the theoretical and practical scores in each group.
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RESULTS

In virtual teaching group no statistically significant correlation was found between
theoretical and practical scores (r=0.49, P =0.51); however, in traditional teaching group
significant statistical correlation was found (r=0.49, P=0.001). A significant difference in
theoretical scores of the two groups was found; students who were taught by interactive
multimedia and virtual simulation had higher mean scores in comparison with traditional
teaching group. However, there was no significant difference in the two groups in
practical exam score evaluated by OSCE test; that is, both groups were similar in their
ability to demonstrate the skills correctly.

Table: 1
Comparison of exam mean scores of the two learning groups
Exam Group Mean P-value
Theory Traditional 12.43+2.02 0.001
Virtual 13.831+1.67
Practice Traditional 17.41+1.30 0.24
Virtual 16.971+2.08
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DISCUSSION

This study was an attempt to evaluate the effects of virtual teaching methods in clinical
skills on students. The results showed that there was a significant correlation between
theoretical and practical scores in traditional teaching group suggesting that the
students being educated in a face-to-face relationship learned the as much practical
skills as theoretical knowledge.

However, such a correlation was not observed in virtual teaching group. We also found
that the students in virtual teaching group recorded a higher score in their theoretical
exam; however, the practical score was not significantly different between the two
groups. Engum et al also reported the same results in their study (2003). In another
study conducted by Wu et al also it was found that there was significant difference in
students’ theoretical scores (2006). Others stated that technology has the potential to
enhance the learning process, but not to replace the lecturer or tutor (O'Neill 2004).

Virtual teaching does not make significant differences between the two kind of learning
groups in terms of learning experience or satisfaction (Ashkeboussi 2001) and
psychomotor skills (Aggarwal et a/ 2006); though, it would not replace conventional
training methods (Quinn et a/ 2003). Many evidence indicated that students preferred
the traditional education and that it should not be replaced by the virtual methods
(Quinn et a/ 2003; Quinn et a/ 2009). However, they also indicated that they enjoyed the
different type of interactivity offered by the computer based learning and would like to
use both approaches together to complement one another and reinforce their knowledge
(Quinn et a/ 2009). The most common difficulties were lack of direct contact and
technical hardware difficulties (Quinn et a/2003).

Many researches showed that virtual environments can be used as a part of blended
learning; they provide situations for independent and self directed learning (Green et a/
2006; Retrouvey & Finkelstein 2008; Ireland et a/ 2009; Monguet, Fabregas & Delgado
2006). However, in these studies no strong correlation was found between using virtual
learning environments and final exam scores.

As a result, traditional and virtual teaching methods are not separately reliable in
achieving educational aims; however, other studies suggest that if they are used
together can improve prerequisite skills prior to entering the clinical ward, and students
can put them directly into practice (Aggarwal et a/ 2006; Reilly & Spratt 2007;
D'Alessandro, Lewis & D'Alessandro 2004; Siddiqui, Khan & Akhtar 2008; those who
could frequently access web-based learning, had higher scores (Mitchell et a/2007).

Rapid development of medical sciences and the necessity for learning new methods of
taking care of the patients, besides the need for life-long learning of clinical practice
necessitates use of e-learning methods and virtual instructions combined together, as e-
learning makes information available at anytime and anyplace.

CONCLUSION
The results suggest the benefits of using virtual system in enhancing student learning.
So, we can use both traditional and virtual methods in teaching skills, but it seems that

combination of these two can facilitate knowledge transfer to the students for acquiring
more skills.
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