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Abstract

Problem-Based Learning (PBL) in Riau University Nursing School is implemented along with Curriculum-
Based Competency. In order to improve the PBL process, intervention was made with the use of ICT within the
process. This study aims to identify the effectiveness of PBL by combining it with Information Communication
Technologies (ICT) through results of learning satisfaction scores. ICT were used to provide students with
learning materials, related online sources, open questions for interactive group discussion and also delivering
case scenarios for PBL. This research uses a quasy experimental one group (pretest-postest) design. Bivariate
analysis was performed to examine the difference between 2 variables. Statistical tests of T-test dependent and
its alternative, which was wilcoxon were used to evaluate satisfaction score difference between PBL and
Teaching Method (TM) with or without using ICT. This study shows that first, satisfaction scores of combined
method of PBL and Teaching Method (TM) with the use of ICT were higher than that without using ICT.
Second, the highest average satisfaction score was PBL ICT (43,17), followed by TM ICT (39,66), PBL without
ICT (37,59) and TM without ICT (32,61). Third, from bivariate analysis it is found that there were different
satisfaction score toward any learning method applied. There was a difference satisfaction score between merger
method using ICT and without using ICT (p value 0,000). There was a difference satisfaction score between PBL
without ICT and TM without ICT (p value=0,000). There was a difference satisfaction score between PBL with
ICT and TM with ICT (p value=0,000). There was also a difference satisfaction score between PBL with ICT and
PBL without ICT (p value=0,000). There was a difference satisfaction score between TM with ICT and TM
without ICT (p value=0,000). It can be concluded that first, satisfaction score toward any learning method using
ICT is higher than that not using ICT with the highest was PBL that is using ICT. It is suggested to use ICT along
with PBL implementation for better student satisfaction.
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INTRODUCTION

Problem-based learning (PBL) is one of the active learning methods that is currently widely applied in the area
of nursing and medicine education. Its use is not limited to the method itself, but is also considered as a total
education strategy. In accordance with this, Barret et al (2) suggest that PBL should not only be used as a method
of learning but also be included in the design of the curriculum.

Currently, PBL is widely used in Indonesia. However, it is used more frequently as a learning method
rather than a competency-based curriculum (CBC). The PBL can be applied independently or in combination
with conventional teaching method (TM). In order to implement PBL, several facilities are required such as
adequate number of small sized classrooms, which depends on the number of students and adequate number of
qualified learning tutors. These requirements most often become the obstacle to education institutions to
implement PBL adequately (7).

Nursing School of Riau University have been implementing CBC since 2008. In 2012, PBL starts to be
implemented as a method of learning in the nursing school and it continues to be used until now. Three studies
have been performed to observe the effectiveness of PBL implementation in Riau University Nursing School.
The first study was performed by Ernawaty (7) on paediatric nursing course topic. Ernawaty (7) identified
several obstacles in the implementation of PBL. Limited number of lectures as tutors makes the implementation
PBL quite difficult. Most often, the classroom activities do not run smoothly. Moreover, the classrooms size and
layout does not support PBL activities as they are not initially designed to suit PBL activities. Ernawaty (7) also
found that a slight modification on the PBL method, where the lecturers are replaced with capable students as the
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PBL tutors or facilitators, was preferred by the students. The main finding of this research shows that the
implementation of PBL does not guarantee better students’ test scores than the other methods. This finding is in
line with a research conducted by Beers (4) on the comparison between the effect of PBL and Teaching Method
(TM) on students test scores. There was no difference found on the test scores from both methods. On the other
hand, a research conducted by Rahmalia et al (13) in emergency nursing course topic at Riau University Nursing
School shows quite different results where they claimed that the use of PBL improves the students’ examination
scores. This study also showed that the group size of 20 students can be an obstacle for the PBL implementation.
The ideal number of students for each group in the implementation of PBL has been suggested Savery (14) and
Eberlein, Kampmeir et al (6). They suggest that each PBL group should consists of 8 to 10 students with a
facilitator to explore various issues of learning effectively. Another study conducted by Utomo & Utami (16)
that aims to find out students experiences about PBL. This study indicates that through PBL student learn to
communicate their ideas and motivate to read a lot of literature for PBL preparation. Students also feel satisfied
after giving opinion at PBL session.

Another recent study that shows positive results on the implementation of PBL method was reported by
Shin & Kim (15). They used meta-analysis in their study to show that PBL method gives positive effects on
students’ examination results and also increase students’ learning satisfaction. Gurpinar et all (8) show in their
study that PBL have higher exam score compare to that Teaching Method (TM). In addition to that, Gurpinar et
al (9) showed that PBL method combined with e-learning (the use of information and communication technology,
ICT) improves student test scores. It was also indicated that students had higher motivation when learning is
incorporated with the use of computer and internet. However, another study that shows negative result is found
by Alqahtani (1). This indicate that there is no significant difference in exam score between TM and blended
learning that use ICT within.

The two different research results on the implementation effect of PBL method at Riau University
Nursing School lead to the need of further intensive and careful studies to evaluate and validate the effectiveness
of PBL method. The implementation of PBL method is questionable particularly when it is applied in an
institution where human resources and facilities are not supportive. Since 2012, Riau University Nursing School
has developed several tutorial rooms for implementing PBL method, although not all of them are considered
appropriate tutorial rooms in term of facilities. The relatively high level of noise and room temperature disturb
the learning environment and reduce students’ learning mood. Moreover, as suggested from the previous study,
the use of fresh graduate students to solve the problem of lack of lecturers as tutors needs to be supported
especially by the school management.

Recent trends in health education indicate that PBL is a pillar of a modern education. However, the
implementation needs modification and re-planning of the current teaching method as well as the curriculum. If
it is possible, the use of technology such as multimedia or ICT (Information Communication Technology) needs
to be experimented. This research evaluates the implementation of PBL method in nursing management course
topic in combination with the use of ICT. The effects of a pedagogic learning process through the use of web
media is observed and quantitatively evaluated.

Since 2012, the A nursing program in Nursing School Riau University has been delivered using a
Problem-Based learning (PBL). The effectiveness of the PBL has not been properly evaluated. In order to
enhance the learning process, action or intervention to use ICT within were made to the nursing management
course topic. However, the PBL applied is a hybrid method where PBL is not fully adopted but along with the
use of TM. The study compares the difference in learning satisfaction score between PBL and TM method in
combination with ICT in nursing management course topic. In the future, it is hoped that this research become a
simulation or sustainable model development of the PBL method with the use of ICT as one of the interactive
media.

RESEARCH METHOD

This research uses a method of quasi-experimental one group (pretest-posttest) design. One group (pretest-
posttest) design is a type of quasi experimental design when only one group is involved as according to
Whittemore & Grey (19). Therefore, there is no control group. Data are collected before and after the
intervention using ICT to find out its effectiveness.

The populations in this study were all 72 students who take nursing management topic in the second
semester in 2015. A set of questionnaire on learning satisfaction is used as the instrument in this research. The
questionnaire is validated through content validity. The Content Validity Index (CVI) of this questionnaire is
0,82. It can be concluded that each item of the questionnaire are valid. According to Polit & Beck (17),each item
is considered valid if it has CVI more than 0,80.

As stated by Polit and Beck (18) that privacy right is self-determination. Hence, Privacy, confidentially
and anonymity are also taken seriously in this study. In addition to this, some information that should be given
before taking the consent of research participation, are briefly and clearly explained particularly about the aim of
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the study, participant right to refuse and withdraw from the study, the researcher’s responsibility, the benefit,
available risks and treatments as well as the guarantee of privacy and confidentiality of participants. Participants
also have the right to withdraw from the study without having to specify any reason. During the implementation
of the research, the principle of non-maleficence is also considered. The participant should be ensured for having
no harm as explained by Polit & Beck (18).

For the analysis of the collected data, statistical tests that aims to understand the difference between the
two variables are used. The statistical tests used are dependent T-test and Wilcoxon (18) to see the differences in
satisfaction scores toward applied learning methods.

RESULTS AND DISCUSSION

This section will be devided into two parts, which are univariate and bivariate analysis. This study aims to
examine the learning satisfaction toward PBL and TM that are combining with the use of ICT. Here is the
description of the implementation of ICT toward PBL and TM method.

Table 1

The implementation of ICT in applied learning methods

Activities Duration

Week I (without ICT)
= ] time PBL
= 4 times Teaching Method (TM)

= 6 hours tutorial (tutor 1, tutor 2, pleno) and 4
hours self-study
= 8 hours

Week IT (with ICT)
= | time PBL
= 3 times Teaching Methods (TM)

= 6 hours tutorial (tutor 1, tutor 2, pleno) and 4
hours self-study
= 6 hours

A. Univariate

In this univariate analysis, each method will be evaluated through its satisfaction score. It aims to describe
learning satisfaction score toward PBL without ICT, TM without ICT, PBL with ICT, TM with ICT and also its
merger which mean a week learning of PBL and TM (PBL + TM without ICT) without using ICT and another
week not ICT (PBL + TM with ICT). Table 2 shows the variation of students’ learning satisfaction scores for
several applied learning methods.

Table 2
Variation of students’ learning satisfaction scores based on learning method applied (n=72)

Variable Mean Median SD Skewnes Min-max 95% CI mean
PBL Non ICT 37,59 38 5,341 -0,975 18-47 36,30-38,88
TM Non ICT 32,61 33,5 6,9 -0,454 15-44 30,93-34,29
PBL ICT 43,17 43 3,15 -0,069 37-49 42,40-43,93
TM ICT 39,66 41 5,2 -0,510 26-49 38,40-40,92
PBL + TM (Non ICT) 70,20 71 10,995 -0,640 36-90,21 67,54-72,86
PBL + TM (ICT) 82,83 83,5 6,9 -0,175 68-96 81,16-84,496

Table 7 shows that the average satisfaction scores of PBL without ICT (PBL non-ICT) was 37.59 (95%
CI: 36.30 to 38.88) with the lowest score was 18 and the highest score was 47. The results of the estimation
interval can be concluded that 95% believed. The satisfaction scores of PBL without ICT was between 36.30 and
38.88.

The average satisfaction score of TM without ICT (TM Non-ICT) was 32.61 (95% CI: 30.93 to 34.29)
with the lowest score was 15 and the highest score was 44. The results of the estimation interval can be
concluded that 95% believed that the satisfaction score against TM without ICT was between 30.93 and 34.29.

In addition to that, the average score of satisfaction of PBL with ICT (PBL ICT) was 43.17 (95% CI: 42.40 to
43.93) with the lowest score was 37 and the highest score was 49. The results of the estimation interval
concludes that 95% believed that the satisfaction score against PBL with ICT was between 42.40 and 43.93.

It is also shown that the average score of satisfaction TM with ICT (TM ICT) was 39.66 (95% CI: 38.40 to 40.92)
with the lowest score was 26 and the highest score was 49. The results of the estimation interval concludes that
95% believed that the satisfaction score against TM with ICT was between 38.40 and 40.92.

From Table 7, it can be seen that the average satisfaction scores of the combination PBL and TM
without ICT (PBL + TM without ICT) was 70.20 (95% CI: 67.54 to 72.86) with the lowest score was 68 and the
highest score was 96. The result from the estimation interval can be concluded that 95% believed, the
satisfaction score for that combination methods without ICT was between 67.54 and 72.86.

From the analysis of univariate satisfaction scores, it can be concluded that first, satisfaction scores of
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combination method (PBL and TM) incorporating ICT in the learning process was higher than without
incorporating ICT. Second, the highest average value of learning satisfaction score was obtained when using the
learning method of PBL with ICT and then followed by TM with ICT, PBL without ICT and TM without ICT
respectively.

These findings is in agreement with several other research findings. Shin & Kin (15) found that
traditional PBL had an average satisfaction scores higher than a teaching method (TM). Furthermore, when
combined with the use of ICT, Gufinar et al (9) found the PBL with ICT has the highest satisfaction scores. A lot
debate regarding the use of ICT as a learning method replacing conventional learning in classroom. Although,
the finding of this research supports the use of ICT, however, it does not mean replacing PBL or TM with ICT or
e-learning. It is strongly suggested to take the advantage of ICT as a medium of communication between
students and lecturers for better learning outcomes. Basir et al (3) argue that PBL can improve the confidence of
the students. Along with the implementation of ICT, therefore, it also can improve the capability of the students
to do self study.

The use of ICT in this study will provide a more comprehensive learning model because it involves the
use of computers and the internet. Mikre (12) defines ICT as the use of computers and the internet to deal with
the problem of communication of information for learning purposes. Synonym use of ICT in education, among
others, is an e-learning or techno-pedagogies.

ICT were used in this study to provide the students a case scenarios, also online resources as well as
discussions and related learning materials. Interactive group discussion by giving open-ended questions is also
provided. The question is used as a stimulus for students to read related articles provided before the class begin.

Donelly (5) argues that the use ICT in learning process is not indicate by giving the students the
learning material through the internet. There should be a discussion or communication session. This study is
already picturing the use of ICT because it is not only providing the learning materials to the students, but also
giving a chance to the students to have an interactive group discussion session.

B. Bivariate

This bivariate analysis will picture the comparison between two learning methods that are applied in this study.
It try to see the difference between PBL and TM without using ICT, PBL and TM with the use of ICT, PBL Non
ICT and PBL ICT, TM Non ICT and TM ICT and also its merger comparison of a week learning of PBL and
TM (PBL + TM Non ICT) without using ICT and another week using ICT (PBL + TM with ICT).

Table 3

Students’ learning satisfaction score differences between applied learning methods (n=72)

Variable Mean Test P value
E“}li’/ILI\II\(I) ‘;IHIECTT compared to g;:g? T test dependent 0,000
?&LIE?TT compared to ;‘gég Wilcoxon 0,000
IIZEII: i\éolr} ICT compared to i;fg T test dependent 0,000
Ry Ifgr; ICT compared to gggé Wilcoxon 0,000
llzgiiiﬁ E%O;)ICT) compared to ;g:ég T test dependent 0,000

Table 3 showed that the satisfaction score of PBL without ICT was higher than TM without ICT
(average scores of PBL (non-ICT)> TM (Non ICT)). Based on this analysis, it can also be deduced using the t
test dependent on p value 0.05, that there was no difference in satisfaction scores of PBL without ICT compare
to TM with ICT (p value 0.000).

Moreover, it is also shown that the average satisfaction scores of PBL with ICT was higher than TM
with ICT (average scores PBL (ICT)> TM (ICT)). By using the Wilcoxon test p value of 0.05 can be concluded
that there was difference in satisfaction scores on PBL with ICT compare to TM with ICT, with PBL is higher (p
value 0.000).

The average satisfaction scores of PBL ICT was higher than PBL without ICT (average scores PBL
(ICT)> PBL Non ICT). By using the t test dependent on p value of 0.05 can be concluded that there was a
difference in the satisfaction scores with PBL without ICT compare to PBL with ICT (p value 0.000).

The average satisfaction scores in TM ICT was higher than TM without ICT (average scores TM (ICT)> TM
(Non ICT)). By using the Wilcoxon test p value of 0.05 can be concluded that, there was a difference in
satisfaction scores bertween TM without ICT with TM with ICT (p value 0.000).

Table 9 shows that the average score of satisfaction of a week combination of PBL and TM methods

using ICT was higher than without ICT (average scores PBL + TM (ICT)> PBL + TM (non-ICT). By using the t
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test dependent on p value 0,05, it can be concluded that there was a difference in satisfaction scores between
combination method without ICT and combination method with ICT (p value = 0.000).

Based on the bivariate analysis of satisfaction scores, several conclusions can be drawn. First, in all the
bivariate tests, it is shown that there are differences in satisfaction scores for all compared learning methods.
Second, on incorporating ICT with any learning methods, student satisfaction is higher than without
incorporating ICT. Third, students’ satisfaction for the PBL method was higher than for TM either with
incorporating ICT or without incorporating ICT.

These findings are align with a qualitative research conducted by King et al (11), who examined the
relevant type of interaction that is facilitated by interprofessional with e- problem-based learning (ePBL). The
use of e-learning or can be referred to ICT in this study shows the results may facilitate the small group
interaction and also facilitate interaction on those who are less expert or novice. The study also compared the
traditional PBL and e-PBL. Furthermore, King et al (11) stated, that health professionals must be able to interact
with the information obtained through technology. In this study, it is trained as early as possible through a
process in blended learning using ICT. According to King et al (11), the use of e-PBL in the learning process can
facilitate difficulties in communication. However, King et al study used sound in the virtual classroom whereas
this study did not. This study only uses ICT as a medium of communication with students to support the process
of PBL. Therefore, the method is still considered as traditional PBL accompanied by ICT. ICT in this case is
used to deliver media teaching materials, related teaching materials and resources as well as questions for
interactive group discussion.

The finding of this study are also consistent with the results of research conducted by Gurfinar et al (9)
where it was found that majority of students have a very high satisfaction score towards PBL accompanied by
ICT. Moreover, it is also stated that the opportunity to access knowledge in a short time without any dependence
on the class and the teacher might lead to high student satisfaction towards PBL accompanied by ICT.

This study indicates that the average satisfaction PBL without ICT is higher compare toward TM
without ICT, this difference was statistically significant (p value <0.05). These results are consistent with the
results of the meta-analysis by Shin & Kin (15), who found that traditional PBL has a positive effect on
satisfaction compare to TM. However, this study did not align with learning methods satisfaction study
conducted by Hernando et al (10), who found that 55% of students prefer a teaching methods or TM compared to
PBL. However, Hernando et al (10) showed that, students perceive high satisfaction in the learning process of
PBL include content, tutorial process, tutor and student roles. This study concluded that PBL can improve
communication skills of students.

CONCLUSIONS

The analysis of univariate satisfaction scores concludes that first, satisfaction scores of combination method
incorporating ICT in the learning process was higher than without incorporating ICT. Second, the highest
average value of learning satisfaction score was obtained when using the learning method of PBL ICT and then
followed by TM with ICT, PBL without ICT and TM without ICT respectively.

Bivariate analysis of satisfaction scores yields several findings; first, in all the bivariate tests, it is
shown that there are differences in satisfaction scores for all compared learning methods. Second, on
incorporating ICT with any learning methods, student satisfaction is higher than without incorporating ICT.
Third, students’ satisfaction for the PBL method was higher than for TM either with incorporating ICT or
without incorporating ICT.

ACKNOWLEDGEMENTS
The authors acknowledge the Competitive research scheme of Research and Higher Education Directorate for
funding this research project in Riau university Nursing School.

REFERENCES

(1). Alqahtani, A.;, “ The effectivenes of using e-learning, blended learning and traditional learning on
student achievement and attitudes in a course on islamic culture: an experimental study”. Theses for the
degree of a doctor of philosophy, 2010.

(2). Barrett, T., Mac Labhrainn, 1., Fallon, H.;, “Handbook of enquiry and problem based learning”. Galway:
CELT, 2005.

(3). Bassir SH, et al.;, “Problem-Based Learning in dental education: a systematic review of the literature”.
Journal of dental education. Vol 78; No 1. 2013.

(4). Beers GW,. The effect of teaching method on objective test scores: Problem-Based learning versus
lecture. Journal of nursing education, 44, 7. 2005.

(5). Donnelly, R.;, “Blended problem-based learning for teacher education: Lesson Learnt”. Journal of
learning, Media and Technology, Vol.31, pp. 93-116, 2006.

77
Presented in the International Conference of Medical and Health Sciences 2015
Yogyakarta, September 1%-4" 2015



Journal of Health, Medicine and Nursing www.iiste.org

ISSN 2422-8419  An International Peer-reviewed Journal mig

Vol.17,2015  Special Issue for International Conference of Medical and Health Sciences 2015 IISTE

(6). Eberleind T, Kampmeier J, et al.;, “Pedagogies engagement in science; A comparison PBL, POGIL, dan
PLTL”. Biochemistry and Molecular Biology Education, Vol, 36, No. 4, pp. 262-273. 2008.

(7). Emawaty J .;, “ Student-centered pedagogies: Perbedaan problem-based learning (PBL) murni, PBL
modifikasi dan metode tradisional pada pembelajaran keperawatan anak”. Hibah penelitian tindakan
kelas Universitas Riau 2010. 2010.

(8).  Gufinar E, Musal B, Aksakoglu G, Ucku R., ; “Comparison of knowledge scores of medical students in
problem-basedlearning and traditional curriculum on public health topics”. BMC medical education. 5;7.
2005.

(9). Gurfinar E, Zayim N, Ozenci C, & Alimoglu M.;, “ First report about an e-leaning application supporting
PBL: Students’ usage, satisfactions, and achievements”. The Turkesh online journal of educational
technology. Vol 8, issue 2. 2009.

(10). Hernando G et al.;, “Nursing student’s satisfaction in problem-based learning”. Enfermeria global. 2014.

(11). King, S., et al.;. “Synchronous problem-based e-learning (ePBL) in interprofesional health science
education”. Journal of interactive online learning. Volume 9, nomor 9, Summer 2010.

(12). Mikre , F.;, “The Roles of Information Communication Technologies in Education Review Article with
Emphasis to the Computer and Internet”. Ethiop J.Educ. Vol 6 No 2. 2011.

(13). Rahmalia S, Bayhakki, Utomo W, Hasneli Y, Erwin.;, « Effektifitas Metode Seven Jump dalam
Meningkatkan Pemahaman Mahasiswa Pada Mata Ajar Keperawatan Medikal”. Hibah penelitian
tindakan kelas Universitas Riau 2011. 2011.

(14). Savery JR.:, “Overview of problem-based learning: definitions and distinctions”. The Interdisciplinary
Journal of problem based learning, vol. 1. No.1, pp.9-20. 2006.

(15). Shin, I., & Kim, J.;, “The effect of problem based learning in nursing education: a meta-analysis”. Adv in
health sci educ (2013) 18:1103-1120. 2013.

(16). Utomo, W. & Utami, GT.;.”Students experiences about problem-based learning method in University of
Riau School of Nursing”. Presented at international nursing conference, Pekanbaru. 2014.

(17). Polit, D., & Beck, C.;, “The content validity index: are you sure you know what’s being reported?
Critique and recommendations”. Research in nursing & health, 29, 489-497. 2006.

(18). Polit, D & Beck, C.;, “ Nursing research: Generating and assessing evidence for nursing practice”.
Philadelphia: Lippincott Williams & Wilkins; 2012.

(19). Whittemore, R & Grey, M.;, “Experimental and quasyexperimental designs”. Nursing research: methods

and critical appraisal for evidence-based practice. Editor Lobiondo-wood G, Haber J. St. Louis: Mosby
inc; 2006.

78
Presented in the International Conference of Medical and Health Sciences 2015
Yogyakarta, September 1%-4" 2015



