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Abstract

Purpose: Compare the effects of problem-based learning (PBL) method with traditional lecture in the skill of giving
medicine to newborns in nursing students.

Background: PBL has attained a high educational level, because PBL is now generally believed to be an effective
educational method, which can have a profound effect on enhancing students competency in practical and theoretical
skills.

Methods: In this quasi experimental study, 29 fourth and fifth semester female students who were passing training in the
neonatal ward were selected randomly in to PBL (n=14) and LBL group (n=15) and trained regarding the skill of giving
medicine to newborns. Data were collected using two checklists for cognitive and psychomotor skills and two question-
naires regarding the students’ viewpoints about self-assessment and self-improvement also students' satisfaction.

Results: The level of knowledge in the PBL group was significantly higher than that of students in the lecture group (p
<0.001). There was a significant difference between the students’ cognitive and psychomotor skills scores in the lecture
based learning group before and after learning (p=0.000, p=0.001, respectively). However for the PBL group there was
only a significant difference between performance before and after learning (p=0.002). Also, there was a significant
difference between cognitive learning scores before learning as well as a significant difference between post learning
performance scores in the two groups (p=0.008). We found a significant difference in the post learning phase between
students’ viewpoints (P<0.001) and a significant difference between students’ satisfaction in the pre- and post-learning
phase in the PBL group (0.002).

Conclusion: Students in the PBL group gained more knowledge and had higher motivation toward learning compared to
students in the lecture group. Therefore it is suggested that with more deep studies, changes of using the method of
teaching upon PBL instead of common method, could be re considered.
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1 Introduction

Problem based learning (PBL), as a method of learning, has attained a high educational level. The first educational
experiences of PBL was first developed by Howard Barrows at McMaster University in Canada in the mid 1960°s 1. This
method is student-centered method can increase team working and students' communicating skills [ and self evaluation,
peer evaluation skills, critical thinking and relationship skills &,

PBL aims to solve a problem in the learning process. The PBL method enables learners to solve a problem through a
scientific and clinical scenario. The scenario approach is a stimulus for learners to gain necessary information about that
problem and present new strategies to solve it . Based on William, and Beattie problem based learning is an effective
teaching strategy for nursing educators . The rationale for using PBL is that the students should actively participate in the
learning process and the presentation of information .

According to Ladouceur et al. along with self-directed learning, the development of critical thinking and problem solving
skills is the main goals of PBL . Most studies stated PBL is a method which can connect theoretical learning and real
clinical problems I 78 Moreover, this method familiarizes students with the world of real experiences and improves their
vocational skills .

Creedy and colleagues introduced the process of PBL as follows: First of all the scenario or learning situation is presented
to students without prior study of the problem, of course design of the scenario was similar to real life situations. Then the
student, as a member of a small group, works with the scenario until the results are obtained through systemic strategies of
problem solving. While working with the scenario, the student identifies her learning domains. These domains are
regarded as the guidance for the individual’s studies. The achieved skills and knowledge through the identification of
learning domains can be used as instruments for the effective evaluation of learning. The learning which is evolved by
working with the scenarios is summarized and is integrated and harmonized with the current perception and knowledge of
the student %,

Most PBL studies on nursing students showed that this method is a student centered method, which is adaptable to the
clinical environment and its modifications >4, Nursing experts believe that PBL, compared with traditional lecture
based methods, is more effective ** ™. Furthermore Aari, et al (2007) stated that (pbl — learning skills can carrying out
toturials in nursing students' clinical practice ™®. In another study in Sweden, PBL strategy was conducted in clinical
supervision of nursing students by Staun M, et al 2010, the results showed that most students were highly satisfactory and
feel their times in clinical education had been used efficiently.

In medical education a few studies have been conducted to assess the effect of PBL in recalling information after a long
period of time %71 Also, few studies investigated the students' information level in the PBL and traditional methods and
the application of PBL in real clinical problems in nursing 8. However, there were no any studies relating to application
of PBL in clinical setting in Iran. Probably this study is the first of this one.

Hence, an experimental study that compares the impact on students’ learning outcome of PBL versus the traditional lecture
method in clinical setting is a real need. In this study we aimed to assess whether PBL can be used as a learning strategy
instead of the clinical situations, at least for part of their duties such as giving medicine to newborns. We also wanted to see
whether this method could be useful in motivating and satisfaction of students to do research and group activities?

2 Methods

2.1 Design

This was a quasi experimental study which was undertaken to compare PBL and Lecture based learning (LBL) in the skill
of giving medicine to newborns. Training in Neonatal ward does not have any prerequisites; however, all nursing students
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should be familiar with hospital conditions and working in clinics. Students pass this training course. The routine duration
of training in the Neonatal ward, Besat hospital in Sanandaj is 9 days (Over three weeks and in the first or last three days of
the week, totally, 5 groups five students and 1 group four students= 29 sstudent). The research protocol was approved by
the ethical committee at the Kurdistan University of Medical Sciences. Nursing students volunteered to take part in this
research and were assured of anonymity.

2.2 Sample

The students were selected randomly into two groups. They were trained regarding the skill of giving medicine to
newborns using the lecture method (speech, marker and white board) or the PBL method (clinical scenarios). The fourth
and fifth semester students (second semester of 2006-2007) were trained using the traditional lecture based method
(comparison group, n=15) and the fourth and fifth semester students (first semester of 2007 -2008) were trained using the
PBL method (intervention group, n=14). All the students in the two groups passed the theoretical course of mother and
newborn health and were homogeneous regarding age, sex, and educational semester. They participated in neonatal
training courses in groups of five.

Since all the students should apply their knowledge about the correct method of medicine giving to newborns from the
beginning of training, necessary training regarding the five fundamental nursing rules consisting of the correct method of
giving medicine, checking medicine in three phases, use of injection instruments, calculating drug dosage, and their
possible side effects was given to the students on the first day.

The comparison group received traditional lectures throughout the semester on the same content areas.

When the second day of training was finished, the two intervention and comparison groups were given a pre-test regarding
their mental and psychomotor skills and also their satisfaction with the learning method. Then, when the educational
course finished and approximately a month later, the post-test or the test for recalling mental and psychomotor skills and
the test on assessing their perception toward their improvement was used.

Mental and psychomotor skills were taught to the students in the intervention group using the following: In the first place
the problems by the trainer (researcher) presented to the students as scenarios and explanation of terminologies, then
accurate identification and specification of the problems by the students, and giving different thoughts to students and
taking notes of their learning needs in relation to the problems, afterwards data collected out of educational councils such
as searching in nursing books and the internet, then retelling the information in the presence of other students and the
trainer (researcher) and investigating all notes, summaries, ideas and viewpoints that had been found in previous studies
and giving a copy of presented materials of each student to the trainer and other students.

In this study, the students in the intervention group understood the scenarios on the first three days of the week and used it
in the Neonatal ward and then collected data and prepared their ideas and viewpoints on the second three days of the week.
In the following week, before being given the next scenario, they gave a summary about their work procedure to the head
of the group and other students.

2.3 Data collection and Management

Data collection tools that applied in this research as follows: the questionnaire of cognitive skills, which consisted of nine
questions including three questions regarding the five regulations of correct method of giving medicines, three questions
related to checking drugs, and three questions about the correct way of using necessary instruments upon drug
prescription. The correct answers were given +1 points and incorrect answers were given zero points. Total scores ranged
from zero to nine and the assessment was done by calculating the mean scores and standard deviations. This questionnaire
was validated based on content validation and by use of nursing textbooks and the viewpoints of nursing experts. The
checklist for psychomotor skills in which the trainer evaluated the students’ behavior regarding giving medicine to
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newborns. For each medicine giving skill, the trainer selected one of the following choices: 1. seldom, 2. sometimes, and 3.
most of the time. The total scores ranged from 0-12 and assessment was done by evaluating mean scores and standard
deviations. The satisfaction evaluation questionnaire (including 7 statements regarding satisfaction with the method and
satisfaction with the effective learning) which was developed by Rideout, E. (1999) and used to assess the students'
satisfaction level. In this questionnaire, the students could select one of the following four choices: not satisfied at all,
somehow satisfied, satisfied, and very satisfied 7.

Finally to evaluate the students’ viewpoints regarding their self-evaluation at the end of the second phase (one mount after
intervention) the participants in both groups stated their opinion about self-improvement in traditional or PBL leaning
methods using an 8-item questionnaire. They could select one of the following four choices five each item: | highly agree,
| agree, | have no opinion, | disagree, and | highly disagree. They were assessed for having positive or negative
perceptions.

2.4 Findings

In the comparison group, the mean (x SD) pre- and post-test scores of the student’s were 6.53 (+ 0.99) and 7.93 (+ 0.7),
respectively, which showed a significant improvement in cognitive and psychomotor skills (P<0.001). Regarding group’s
psychomotor skills, the mean (xSD) scores were 6.40 (+1.72) and 8.33 (+0.89), respectively, and a significant difference
was seen (see Table 1). In the intervention group, we found no significant difference between pre- and post-test results
regarding the level of cognitive skills. As for psychomotor skills, the pre- and post-test scores of the student’s were 7.42
(x1.55) and 9.35 (+1.008), respectively (P=0.002, table 1). In the comparison between the mean pre- and post-test scores
of cognitive skills between the two groups, we found that the mean (xSD) pre-test scores were 6.53 (0. 99) and 8.14
(x0.66) in the comparison and intervention groups, respectively, which confirmed a significant difference. However
post-test results showed no significant difference between the two groups. With respect to psychomotor skills the pre-test
scores were 6.4+1.72 and 7.42 (x1.55) in the comparison and intervention groups, respectively. The corresponding figures
for the post-test scores were 8.33(+0.89). 9.35 (+1.008), respectively (see Table 2).

Table 1. Comparing the pre- and post-test results of the students’ cognitive and psychomotor skills in the comparison and
intervention groups

. Cognitive Skills Psychomotor Skills
Groups Learning phase
Mean(+SD) P Value Mean(+SD) P Value
Pre-test 6.53(+0.99) 6.4(x1.72)
Comparison (n=15) <0.001 0.001
Post-test 7.93(x0.7) 8.33(+0.89)
i Pre-test 8.14(+0.66) 7.42(+1.55)
Intervention group 013 0.002
(n=14) Post-test 8.50(x0.51) 9.35(+1.008)

Table 2. Mean(£SD) pre- and post-test scores of the students’ cognitive (knowledge) and psychomotor skills (behavior) in
the two groups

Skills Learning phase Comparison group Intervention group P Value
. Pre-test 6.53(+0.099) 8.14(+0.66) <0.001
Cognitive
Post-test 7.93(0.70) 8.5(x0.51) 0.21
Psvchomotor Pre-test 6.4(£1.72) 7.42(%1.55) 0.104
4 Post-test 8.33(+0.89) 9.35(+1.008) 0.008

By comparing the mean (SD) post-test scores of the students in both groups, we found that the students had significantly
positive attitudes and perceptions towards self-improvement during their educational course (27.92 (£3.04) vs. 20.73
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(x4.66) in the intervention and comparison groups respectively, P<0.001) (see Table 3). The mean pre- and post-test
satisfaction scores in the intervention group were 6.57 (£2.17) and 9.71 (£1.20) (P=0.002) (see Table 4).

Table 3. Mean (SD) scores of the students’ attitude in the two groups

Education stage Comparison group=15 Intervention group=14 P value
After education 20.73(+4.66) 27.92(3.04) 0.000

Table 4. Mean (£SD) before and after education scores of the students’ satisfaction in PBL group

Education stage Mean(£SD) P value
Before education 6.57 (¥2.17) 0.002

3 Discussion

Walsh stated that PBL is based on the slovenly, complex problems encountered in the real world as a stimulus for learning
to use scientific knowledge for real problems . We found that the students’ cognitive skills in the comparison group
improved in the post-learning phase and there was a significant difference between the mean post and pre-test scores. This
finding is comparable with that of the Iranian study ™ and Korean study 8. However, in the intervention group we found
no significant difference between the mean pre- and post-test scores. The reason might be that in the PBL method, the
students are confronted with case studies, accurate observation, and self-learning for the first time. Our results are
consistent with some other studies ** 4,

Psychomotor skill results showed that in the intervention group these skills improved more than the lecture based group. In
a study conducted by Szogedi et al. regarding the improvement of psychomotor skills in CPR exam gained the same results
(191 PBL experience in clinical setting can improved nursing students’ interest in practice ® and can definitely change
attitudes towards nursing care %°!, We found that the rate of satisfaction in the intervention group in the post-learning phase

was more than the comparison group. The other studies had previously found similar results 4 721,

Regarding the attitudes of the students in both groups about self-improvement, we found that the attitudes of the learners in
the intervention group were more positive than that of the comparison group. Kolini et al. in a study on problem based and
lecture based learning in biology courses of medical students, found that the perception of the students towards research
activities in short-term periods of PBL learning and group work was positive. The effect of teaching methods on
motivating the students to conduct individual studies has also been investigated in other studies and the results indicate that

the availability of resources and facilities, ample guidance time to do case studies, and the desire and need to solve daily
problems, were intervening factors in motivating the students for conducting nursing care .

One of the basic factors for vocational improvement is research and discovery by means of existing resources. Nurses who
have such skills in the clinical environment can receive, control, and analyze the patients’ problems in the best possible
way ™. Encouraging nurses to conduct pervasive case studies is one of the methods of vocational improvement and
perfection. Educational methods can also be effective in vocational development

4 Recommendations

We recommend applying this method to other skills in nursing care in clinics and identify the features, advantages of this
method and specify its effectiveness.
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5 Conclusions

With respect to the above mentioned findings, since teaching by PBL method will augmentation of learning improvement
and student's satisfaction, more largeness use of this method and even replacing it as a traditional method in nursing
practice education are suggested at the Nursing and Midwifery faculties.
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