Birlesik Dunya Arasurma - Cypriot Journal of Educational
BD-CENTER Sciences C

Innovasyon ve Yayincilik Merkezi

Volume 16, Issue 6, (2021) 2946-2955 (ypriot Joumal of Educational Sciences

www.cjes.eu
The effectiveness of mDPBL as a multimedia-based learning

approach.

Sri Winarno®* *, Dian Nuswantoro University, Department of Information System, Semarang, 50131, Indonesia.
https://orcid.org/0000-0002-6801-2767

Pulung Nurtantio Andono ®, Dian Nuswantoro University, Department of Informatic Engineering, Semarang,
50131, Indonesia. https://orcid.org/0000-0001-7408-0558

Kalaiarasi Sonai Muthu¢, Multimedia University, Faculty of Information Science and Technology, Melaka, 75450,
Malaysia. https://orcid.org/0000-0002-0540-2872

Lew Sook Ling?, Multimedia University, Faculty of Information Science and Technology, Melaka, 75450,
Malaysia. https://orcid.org/0000-0003-4515-1163

Suggested Citation:

Winarno, S., Andono, P.N., Muthu, K.S. & Ling, L.S. (2021). The effectiveness of mDPBL as a multimedia-based
learning approach. Cypriot  Journal  of  Educational  Science. 16(5), 2946-2955
https://doi.org/10.18844/cjes.v16i6.6479

Received from August 11, 2021; revised from October 28, 2021; accepted from December 05, 2021.
©2021 Birlesik Dunya Yenilik Arastirma ve Yayincilik Merkezi. All rights reserved.

Abstract

This study is aimed to investigate students’ perceptions towards the mDPBL approach as a multimedia-based learning
approach. mDPBL approach is a combination of two different teaching approaches (i.e. DIA and PBL) with multimedia. Two
departments were selected in this study (i.e. Informatics Engineering and Information System). The survey was divided into
two phases, pre-survey and post-survey. 276 students participated in this study. The quasi-experiment method was used with
two different ways teaching strategies (i.e. traditional and mDPBL approach). The study revealed that the majority of
students have a positive impact on positive learning outcomes in the mDPBL approach. A significant increase in students'
perceptions of the effectiveness of the mDPBL approach is proven by an increase in the average score of students'
perceptions and perceived effectiveness of 2.67 points or 8.71%, respectively.
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1. Introduction

Universities today are in transition from a traditional approach to a more effective learning
approach. Most universities have found multimedia as a more effective learning of teaching (Basaran,
2015). Multimedia has become feasible in integration into the teaching process. According to Neo and
Neo (2001), multimedia has enhanced teachers’ and students' interaction in the teaching and learning
process. Teaching has been influenced with multimedia to help teachers and students learn effectively
using various media and the internet (Rias & Zaman, 2013). Multimedia learning is changing the way
teachers communicate with their students. With multimedia learning, they communicate and circulate
information more effectively. According to Prinou and Halkia that the way teachers communicate
information to students is an important change in the educational system. Multimedia can make the
courses more interesting, effective and interactive (Prinou & Halkia, 2003). In addition, multimedia has
improved students’ understanding and interest (Nugraini, 2013). Suleman at all added that teachers
need to utilize multimedia (e.g. texts, animation, graphics, sound, and video) to make courses more
interesting, effective and interactive (Suleman at all., 2011). Previously, teachers’ presented theories
and concepts using a single text-based media as learning material (Neo & Neo, 2001).

Instructional design (ID) is used in an educational lesson to achieve learning objectives. ID
includes instructional material and teaching approach. Multimedia as an instructional material makes
learning more interesting. Nugraini (2013) and Ossai-Ugbah (2012) state that students’ interest has
improved through the usage of multimedia.

Besides, the teaching approach is an essential activity to achieve education goals (Roger,
2003). According to Edge and Richards (1993), the components of the teaching process are teachers
and students. In other words, a teaching process is an approach that includes activities involving
teachers and students in achieving learning objectives. Several studies revealed that one of the
teaching approaches is the Direct Instruction Approach (DIA) (Flynn at all., 2012; Guses at all., 2015).
Most of the researchers stated that DIA is teacher-centered rather than student-centered, in which a
teacher delivers the instruction to students who are not required to respond (Rich at all., 2005). Most
university follows a DIA (Vinay & Rassak (2015). Unfortunately, DIA is a traditional and monotonous
approach. The study by Lu and Cowei and Jones (2008) showed that 66% of the respondents stated
that the monotonous teaching approach has caused boredom and passive students, and 53% wanted
to be more active in the teaching process. Then, the DIA approach causes low problem-solving skills
(Choi at all., 2014). Delivering a lecture using DIA causes high lecture dependence. Teacher-centered
activities cause limited students' engagement to develop ideas. Therefore, innovation is required to
improve students’ engagement in current teaching.

According to Leary (2012), DIA is teacher-centered approach. The instruction is based on the
teacher's activities that the teacher presents the theory to a passive audience of students. A teacher-
centered approach is different from a student-centered approach. The instruction in a student-
centered approach is based on student's activities.

As of today, the teaching and learning process of Dian Nuswantoro University (DNU) adopts
the DIA. There are forty to forty-five students in one class with one lecturer. The lecturer teaches
theoretical syllabus through lectures using verbal communication and whiteboard as a media.
Moreover, the theory of the subject is taught in face-to-face instruction and sequenced deliberately.
Lecturers delivering instructions to passive students can cause a high dependence on them. Teacher-
centered activities cause the lack of students’ engagement (Choi at all., 2014; Lu at all., 2008; Vinay &
Rassak, 2015). mDPBL framework was selected to overcome the disadvantages of the current
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teaching. The mDPBL teaching approach is a combination of teaching approach (i.e. DIA and PBL
approach) with the utilization of multimedia learning (Winarno at all.,, 2018). Therefore, in this
research, the students' perceptions of the effectiveness of the mDPBL approach an multimedia based
learning approach is studied. The mDPBL teaching approach was designed and developed as an
alternative approach for effective teaching in a multimedia-based learning activity.

1. Methods
2.1. Participants

The participants in this study consist of all fifth-semester students (N=276) from the
Informatics Engineering and Information System departments of the Computer Science Faculty, DNU,
Indonesia. Both of these departments are relevant for this research because of the inherent Computer
Networks subject. This research applied a quasi-experimental approach. Two ways of teaching
strategies were conducted, the Direct Instructional Approach (DIA) and teaching and learning through
mDPBL approach. The DIA Method was participated by 140 students, while mDPBL approach was
participated by 136 students. In addition, 5 lecturers participated in this study.

2.2. Design of Class Activity

Two ways of teaching strategies were conducted, the DIA approach and mDPBL approach. The
teaching strategies covered the content of Computer Networks (i.e. routing) in both control and
experimental groups. The conducted study length was sixteen weeks. The multimedia learning
software was included in the Online Learning System (KULINO) provided by Dian Nuswantoro
University web so that it could be accessed or downloaded directly by lecturers and students. The
survey was divided into two phases, pre-survey and post-survey. The pre-survey was conducted to find
the baseline data. Then, at a later date, post-survey was conducted to gather final information after
certain treatments were applied.

2.3. mDPBL Framework and Activity Development

The teaching process of DNU was tested using mDPBL approach. It was designed as an
alternative approach in a multimedia-based learning activity. The mDPBL approach framework is
described in this following Fig 1

Based on Fig. 1, it describes the steps in the mDPBL approach. In Fig. 2, the activities in the
mDPBL approach are implemented in four main activity stages. The first is introduction and
identification. The lecturer divides students into small groups. Then, the lecturer presents concepts
and theories using multimedia equipment. The groups might meet the problem and identify it. In the
second stage, a real problem definition and solution are produced. The third stage is evaluation and
conclusion. In this stage, groups present work reports and lecturers explain the conclusions of
concepts and learning goals. In the fourth stage, learning outcomes are produced in the form of
attitudes, interests, knowledge, and problem-solving skills from students. In fact, the implementation
of the four stages of mDPBL is presented in Fig. 3 and Fig.4.
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Fig. 2. Four main phases of the mDPBL approach
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Fig.3 depicts mDPBL approach activity. Students are divided into small groups. The teacher
presents the learning content using multimedia learning. The groups then presents the work report.

Fig. 3. mDPBL approach activity

Fig.4 depicts the contents of multimedia for Computer Networks subject such as the main
menu, routing concept, types of routing, and algorithm of routing.

Fig. 4. Computer Networks learning contents

2.4. Data Analysis

This study used several approaches for analyzing the data collected, such as the Reliability and
Validity Test, Test of Normality, Frequency and Descriptive Analysis, and T-test Analysis. Standardized
questionnaires to determine the students' perceptions of the effectiveness of the mDPBL were
administered before and after learning activities. Frequency and Descriptive Analysis and T-test
Analysis were employed to compare the baseline measurements of the dependent variables between
the two groups using five criteria for evaluation according to the Likert scale.

3 Results

The evaluation survey was to determine the students' perceptions and perception of the
effectiveness of the mDPBL approach. The survey result of this study is summarized from experiment
groups.

Table 1 shows a summary of the statistical analysis from the perception in the pre-and post-
test. There are nine questions used and each question is a 1 to 5 points scale. The result of this
analysis is the perception of mean score, respectively: N=136, x(§.D.) = 34.22 (3.01) of the pre-test
and N=136, x(5D) =36.88(2.83) of the post-test. The mean score difference between each test was
2.67 while the significance value is p=.000. The result shows that there is a significant difference in the
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level of perception in the pre-and post-test of the experiment group as the p= .000 (p <.05). A
significant increase in students' perceptions of the mDPBL approach is evidenced by an increase in the
average score of students' perceptions of 2.67 points or 8.71%.

Table 1. The Independent Sample t-Test of Students’ Perception

t-test for Equality of Means

Variables Mean SD ¢ q Sig. (2- Mean
tailed) Difference
Pre-
Perception Test 3422 3.01
Post- 7.47 266 .000* 2.67
36.88 2.83
Test

* Significant at p <.05

Fig 5 depicts a graph of the interaction in the means of perception toward mDPBL approach in
each test of the experiment group. It shows that there is an interaction between the levels of
perception in the experimental group. It illustrates a lower mean score in the pre-test than post-test.
The results indicate the increase in students' perception toward mDPBL approach.

STUDENTS' PERCEPTION
39

36.8824
37

35

PERCEPTION SCORES

33
PRE-TEST POST-TEST

Fig. 5. Students’ perception of mDPBL approach

Table 2 shows a summary of the statistical analysis from the effectiveness of the pre-and post-
test. There are ten questions used and each question is a 1 to 5 points scale. The result of this analysis
is the effectiveness mean score respectively: N=136, x{§D) = 37.36 (2.59) of the pre-test and N=136,
x(SD) = 40.02 (3.29) of the post-test. The mean score difference between each test was 2.67. The
significance value is (p=.000). The result shows that there are a significant difference in the level of
perception in the pre-and post-test of the experiment group as the p=.000 (p <.05). Positive learning
outcomes are significant in terms of students' perceptions of the effectiveness of the mDPBL
approach. The students’ average score perceived the effectiveness of 2,67 points (8,71%).
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Table 2. The Independent Sample t-Test of Students’ Perceived Effectiveness

t-test for Equality of Means

Variables Mean SD ; of Sig. (2- Mean
tailed) Difference
Perceived Pre-Test 37.36 2.59
eeffectiveness Post- 7.36 266 .000* 2.67
Test 40.02 3.29

* Significant at p <.05

In Fig 6, a graph of the interaction in the means of effectiveness with the mDPBL approach is
presented for each experimental group. It indicates that there is an interaction between the
effectiveness of the experimental group. It illustrates that the average score of the post-test is
superior to that of the pre-test. The results showed an increase in the perception of the effectiveness
of the mDPBL approach.

STUDENTS' PERCEIVED
EFFECTIVENESS

42
a1
40
39
38
37
36

40,0221

EFFECTIVENESS SCORES

PRE-TEST POST-TEST

Fig. 6. Students’ perceived effectiveness toward mDPBL approach

4 Discussions and Limitations

Learning to use multimedia as teaching materials can increase students' interest in learning
and make the learning process more interesting (Nugraini, 2013; Ossai-Ugbah, 2012). In this study, in
one of the subjects, namely Computer Networks, the researcher applied the mDPBL approach. The
mDPBL approach is a multimedia-based learning approach which is designed as an alternative
approach to effective teaching.

Before using the mDPBL learning approach, it appears that students' perceptions of Computer
Networks learning have a lower response. However, there is a significant increase after the mDPBL
approach is applied. It is proven by the results of the pre-test on the experimental group students
which showed similar perceptions and perceived effectiveness in Computer Networks learning. Then,
after using the mDPBL approach, there were numerous positive responses to the experimental group
of students during the post-test. Therefore, it was proven that the perception and perceived
effectiveness of the mDPBL teaching approach were better. This result is similar to Suleman at all
(2011) that multimedia enhanced students’ perception toward teaching and learning process.
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In this study, there were several limitations that can be identified. The mDPBL was defined as
a combination of teaching approaches (i.e. DIA and PBL) that includes multimedia learning. The mDPBL
approach was designed to increase students’ attitude, interest, knowledge as well as to increase the
lecturer’s role as a facilitator. In addition, it was designed to build problem-solving skills. This study
was limited in terms of the animated content on topics in the multimedia learning for Computer
Networks subject. The animation lessons only consist of routing topics. Those topics are learned by
students from the third-year or fifth-semester students who have taken Computer Networks for the
first time. Secondly, this study is also limited in terms of the student group as participants. It was
based on high Computer Networks achievement. Lastly, this study had limitations in terms of the
research samples, which were restricted to only two departments at the Dian Nuswantoro University,
Indonesia.

5 Conclusions

mDPBL is a learning approach developed on the basis of DIA and PBL. It is enhanced on a
multimedia basis. In this study, mDPBL was designed as a multimedia-based learning approach to
make effective teaching on Computer Networks subject. The findings obtained in this research are
that students' perceptions of Computer Networks learning have a low response before using the
mDPBL learning approach with the experimental group. Based on this, it can be said that the
experimental group students showed similar perceptions and perceptions of the effectiveness of the
Computer Networks mDPBL teaching approach on the pre-test. Furthermore, a positive response was
generated in students' perceptions and perceived effectiveness after the mDPBL approach was
applied. This indicates that the experimental group students showed better perceptions and
perceptions of the effectiveness of the mDPBL teaching approach than the experimental group in the
post-test.

Almost all students have a positive impact on learning outcomes for the mDPBL approach. A
significant increase in students' perceptions and perceptions of the effectiveness of the mDPBL
approach is evidenced by the increase in the average score of students' perceptions and perceived
effectiveness of 2.67 points or 8.71%, respectively. Students who initially felt that Computer Networks
learning, particularly in routing, was ineffective, received higher effectiveness ratings after using the
mDPBL learning approach for group learning. This increase was positive result from the use of the
mDPBL teaching approach, especially in multimedia lesson in Computer Networking subjects.
Therefore, the mDPBL approach was designed as a multimedia-based learning approach to make
effective teaching.
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