International Journal

of Computer Applications

Scholarly Peer-reviewed Research Publishing Jonrnal

e8] Google scholar ProQQuest i RﬂHTIES T

IJCA is now being indexed with EBSC O, Goaogle Scholar, Infarmatics, ProGuest C5A Technology Research Datahase, MASA ADS, ClteEeer Ulrichieh,
SrientificCommaons (Univ. of 5t Gallens), Liniversity of Karlsruhe, Germany, PennState Lniversity

Most Read Research Aricles
@ H
orme m

@ Archives = Movel Application of Multi-Laver Perceptrons (MLFY Meural Metwarks to CROSSREF.ORG

: ; : THE CITATION LINKING BACKBONE
mModel HIV in South Africa using Seroprevalence Data from Antenatal
& BSpeciallssues Clinics [JZA s amember of the prestigious

« An Effective Evolutionary Clustering Algorithm: Hepatitis © Case Study CrossRef. Each ofthe |JCA articles

@ Froceedings

« Adaptivity and Adaptability of Leaming Object's Interface has its unigue DO reference.

@ The Model = Enhanced TCPWestwood Congestion Avoidance Mechanizm (TGP Learn mare *

Westwooodbew
® Topics « Migration of Legacy Infarmation Systern based on Business Process

Thg Bagy 2 ' ISEM for lCA Digital Library
& Editorial Board i iz 0975 - 8887
@ FReview Board LERRROLE :
@ Jourmal Hardcopy Call for Paper - February 2018 Edition = ‘J fint
e IICA solicits original research papers for the Februan: 2008 Edition. Last i ':';"_Lf itz s

date of manuscript submission is Januany 22, 2018, Fead More -1

Wihat 1= peer-review?
Jdain as Reviewear

Fa

Indexing




1/9/2018

IJCA - Editorial Board

Email: Subscribe to Updates

Home

Archives

Special Issues
Proceedings

The Model

Topics

Editorial Board
Review Board
Journal Hardcopy

Peer Review

Whatis peer-review?
Join as Reviewer

Indexing

CrossRef
ISSN

Calls

Special Issue Proposals
Conference Proceedings

RDPD Program
Register as Volunteer
Webmaster Central
IJCA Statistical Data
FAQ

Contact Us

Article Correction Policy
Learn about the [JCA article
correction policy and process

Copyright Infringement
Dealing with any form of
infingement.

Peer Review Quote
‘Peer Review — A Critical
Inquiry’ by David Shatz

Print/ hard copy request
Directly place requests for
print/ hard copies of IJCAVvia
Google Docs

http://mww.ijcaonline.org/editorialboard

Most Read Research Articles

search...

¢ Novel Application of Multi-Layer Perceptrons (MLP) Neural Networks to Model HIV in South Africa using Seroprevalence

Data from Antenatal Clinics

e An Effective Evolutionary Clustering Algorithm: Hepatitis C Case Study

e Adaptivity and Adaptability of Learning Object's Interface

e Enhanced TCP Westwood Congestion Avoidance Mechanism (TCP WestwoodNew)
e Migration of Legacy Information System based on Business Process Theory

Home Editorial Board

Call for Paper - February 2018 Edition

IJCA solicits original research papers for the February 2018 Edition. Last date of manuscript submission is January

22,2018.

Editorial Board

NAME

Dr Amr Ahmed

BEng, MSc, PhD, MBCS, MIEEE-CS, MACM
Senior Lecturer - Leader of the

DCAPI research group,

School of Computer Science
University of Lincoln

Brayford Pool.

Dr. Keith Leonard Mannock

Birkbeck, University of London
Department of Computer Science and
Information Systems

Malet Street, London.

Dr. Alexandra |. Cristea

Associate Professor,

Founder and Coordinator

of the IAS group at the

Department of Computer Science,
University of Warwick

Amol D. Potgantwar

Computer Engg. Department,

Sandip Institute of Technology & Reserch Centre, Nashik

University of Pune

Dr. Rajesh Kumar

SMIEEE, FIETE, MIE (I),SMIACSIT, LMISTE, MIAENG
Research Fellow (A)

Department of Electrical and Computer Engineering
National University of Singapore

Singapore.

Dr. AGovardhan

Principal

Professor of Computer Science & Engineering,
Jawaharlal Nehru Technological University

Dr. Nitin S. Choubey

Associate Professor & Head

Read More

Sl =

AFFILIATION Asst. Editorial Board

University of Lincoln

Review Board

University of London

University of Warwick

University of Pune

National University of Singapore

Jawaharlal Nehru Technological
University

NMIMS

1/4


http://www.ijcaonline.org/archives/volume35/number5/4398-6106
http://www.ijcaonline.org/archives/volume34/number6/4092-5420
http://www.ijcaonline.org/archives/volume37/number1/4570-6535
http://www.ijcaonline.org/archives/volume45/number5/6776-9071
http://www.ijcaonline.org/archives/volume33/number2/3994-5656
http://www.ijcaonline.org/
http://www.ijcaonline.org/calls-
http://www.ijcaonline.org/component/mailto/?tmpl=component&link=593a34fc19101f1ac503125a8acba1e1c0e7bdfb
http://www.ijcaonline.org/editorialboard?tmpl=component&print=1&page=
http://www.ijcaonline.org/?option=com_content&view=article&id=2849
http://www.ijcaonline.org/review-board
http://www.ijcaonline.org/
http://www.ijcaonline.org/archives
http://www.ijcaonline.org/specialissues
http://www.ijcaonline.org/proceedings
http://www.ijcaonline.org/the-model-
http://www.ijcaonline.org/topics-
http://www.ijcaonline.org/editorialboard
http://www.ijcaonline.org/review-board
http://www.ijcaonline.org/journal-hardcopy
http://www.ijcaonline.org/peer-review-
http://www.ijcaonline.org/what-is-peer-review
http://www.ijcaonline.org/join-as-reviewer
http://www.ijcaonline.org/indexing-
http://www.ijcaonline.org/crossref
http://www.ijcaonline.org/issn
http://www.ijcaonline.org/calls-
http://www.ijcaonline.org/special-issue-proposals
http://www.ijcaonline.org/call-for-conference-proceedings
http://www.ijcaonline.org/rdpd-program
http://www.ijcaonline.org/register-as-volunteer-
http://www.ijcaonline.org/webmaster-central
http://www.ijcaonline.org/ijca-statistical-data
http://www.ijcaonline.org/ijca-faq
http://www.ijcaonline.org/contact-us
http://www.ijcaonline.org/?option=com_content&view=article&id=762
http://www.ijcaonline.org/indexing-/crossref/590
http://www.ijcaonline.org/?option=com_content&view=article&id=764
http://spreadsheets.google.com/viewform?formkey=dEsxMUgwa1dRNmNtZWlTaDVycG9OMGc6MQ

1/9/2018 IJCA - Editorial Board

Department of Computer Engineering,
MPSTME

Harbin Institute of Technology,

R Ji
ongrong i P.R.China

Department of Computer Science and Engineering,
Harbin Institute of Technology,
Harbin, P.R.China.

Atul Sajjanhar Deakin University

School of Information Technology,
Deakin University,
Burwood, Australia.

Ashraf Bany Mohammed Petra University

Assistant Professor

Management Information Systems Department,
Faculty of Administrative and Financial Sciences,
Petra University

Jordon.

Aung Kyaw Oo Defence Services Academy

Dept. of Computer Technology,

Defence Services Academy

Myanmar.

Dr. Pabitra Mohan Khilar NIT Rourkela

Asst.Professor
Department of Computer Science & Engg.,
National Institute of Technology, Rourkela

Cheng Luo Coppin State University

Department of Mathematics and Computer Science,
Coppin State University
Baltimore, MD

The Institute of Chartered Accountants of

Santosh K. Pandey India

Department of Information Technology,

Board of Studies,

The Institute of Chartered Accountants of India

Noida.

Dr. S. Abdul Khader Jilani University of Tabuk
College of Computers & Information Technology,

University of Tabuk,

Tabuk, KSA.

KamaljitI. Lakhtaria Saurashtra University
M.C.A. Department

Atmiya Institute of Technology & Science,

Saurashtra University

P. Vasant University Teknologi Petornas
Electrical & Electronics Engineering,

University Teknologi Petornas,

Tronoh, Perak, Malaysia.

Yuanfeng Jin YanBian University
Associate Professor,

School of science,

YanBian University,

Yan Ji, China.

Rajesh K Shukla RGPV

Vice Principal and Head (CSE),

Corporate Institute of Science & Technology,

RGPV

Dr.S.Radha Rammohan D.G. of Technological Education
Information Technology Department,

College of Technology,

D.G. of Technological Education,

Nizwa, Sultanate of Oman.

Dr.R.Uma Rani University of Madras
Associate Professor,

Department of Computer Science

Sri Sarada College for Women,

University of Madras,

http:/Aww.ijcaonline.org/editorialboard 2/4



1/9/2018

http://mww.ijcaonline.org/editorialboard

IJCA - Editorial Board
Tamil Nadu.
Dr. V.B. Singh
Assistant Professor,
Computer Engineering Department
Delhi College of Arts and Commerce,

University of Delhi,
Delhi.

Dr. Himanshu Aggarwal
Associate Professor
Department of Computer Engineering
Punjabi University.

Md. Rajibul Islam

Ibnu Sina Institute,

University Technology Malaysia
Dr Lefteris Gortzis

PhD, SMIEEE

Research Fellow
Telemedicine Unit

School of Medicine

University of Patras, Greece

Mahdi Jampour

Head of Computer & IT Department,
Kerman Institute of Higher Education,
Kerman, IRAN.

Prof. D S Suresh

Department of CSE,
Pimpri Chinchwad College of Engineering,
Pune University

Dr. lan Wells

Head of School

School of Applied Computing
Swansea Metropolitan University,
Swansea, UK.

Yongguo Liu

Associate Professor

School of Computer Science and Engineering
University of Electronic Science and Technology of China
Chengdu, P. R. China

Dr. Dilip Mali

Associate Professor

Department of Electrical and Computer Engineering
College of Engineering

Mekelle University,

Mekelle, Ethiopia.

Dr. Morteza Saberi Kamarposhti

Assistant Professor

Departmaent of Computer and Engineering

Islamic Azad University of Firoozkuh

Tehran, Iran

Dr.D. Gunaseelan

Professor and Head

Department of Information Technology
IBRI College of Technology
Ministry of Manpower

Directorate of Technological Education
Sultanate of Oman.

Dr. M. Azzouzi

Assistant professor,

Department of Electronics,

Faculty of Sciences and Technology,
Ziane Achour University of Djelfa, Algeria.

Dr. Binod Kumar

PhD(CS), M.Phil.(CS), MIAENG, MIEEE
Professor

University of Delhi

Punjabi University

University Technology Malaysia

University of Patras

Kerman Institute of Higher Education

Pune University

Swansea Metropolitan University

University of Electronic Science and
Technology of China

Mekelle University

Islamic Azad University of Firoozkuh

Directorate of Technological Education,
Oman

Ziane Achour University of Djelfa

JSPM's, Jayawant Technical Campus,
Pune

3/4



1/9/2018 IJCA - Editorial Board

MCA Dept.

JSPM's, Jayawant Technical Campus

Pune, India

Amit Kumar Nanjing Forestry University
Department of Computer Science,

College of Information Science and Technology,

Nanjing Forestry University,

Nanjing, CHINA.

Dr.Abdul Jalil M. Khalaf University of Kufa
Department of Mathematics

Faculty of Mathematics and Computer Science,

University of Kufa,

Najaf, IRAQ.

Dr. Rizwan Beg UPTU

Director,

Dr. Z H Institute of Technology & Management,

UPTU

Dr.D.l. George A. Jamal Mohamed College

Director (MCA) & Associate Professor of Computer Science

Jamal Mohamed College

Lei Wu University of Houston — Clear Lake
Assistant Professor, Software Engineering,

School of Science and Computer Engineering,

Houston, Texas.

Dr. Wichian Sittiprapaporn Mahasarakham University
College of Music

Mahasarakham, THAILAND.

R.C.Tripathi IT-Allahabad

Dean (R&D) & Division Head (IPR’s)

and Division Head (MTech IT-HCI)

Indian Instt. of IT-Allahabad, India.

Xiaolong Jin Chinese Academy of Sciences, China
Ph.D., Associate Professor

Key Laboratory of Network Science and Technology

Institute of Computing Technology

Chinese Academy of Sciences

Beijing, 100190, China

Feng Li Cornell University, USA
Ph.D.

Department of Operation Research

and Information Engineering

Cornell University, Ithaca

NY, USA

Dr. Asoke Nath St. Xavier's College, India
Ph.D.

Department of Computer Science

St. Xavier's College(Autonomous), Kolkata

West Bengal, India

NEW IJCA MOBILE WEB DISCOVER |1'!

Track your research on the

© 2009-2017 International Journal of Computer Applications

FCs® (Foundation of Computer Science)
Vision & Mission | Privacy Policy | Terms of Service

http:/mww.ijcaonline.org/editorialboard 4/4


http://www.ijcaonline.org/index.php?option=com_content&view=article&id=7986
http://www.ijcaonline.org/index.php?option=com_content&view=article&id=585
http://www.ijcaonline.org/index.php?option=com_content&view=article&id=9

International Journal of Computer Applications (0975 — 8887)
Volume 176 — No.8, October 2017

Development of Multimedia Interactive Computer-based
and Mobile-based Learning: Case Studies in the
Learning of Logic

Muhammad Rusli
Information System Department
STMIK STIKOM Bali
Puputan 86, Denpasar-Bali

ABSTRACT

This research was the development research, i.e. developing a
multimedia interactive learning over a matter of principle, that
is, Logic. The learning strategy follows the Merrill's strategy
(in Component Display Theory or CDT, especially those
related to the rule relation between display), and the principle
of animation (pointer animation) in learning via multimedia
(multimedia, modality principle, spatial and temporal
contiguity). The software of its development using the
Authoring tool Adobe Captivate 9. The results of this research
were two effective interactive multimedia learning modules
(computer-based and mobile-based) that had the quality of
good—very good. With the modules, the learner will have the
option of learning and be more motivated (via a computer or
mobile device) to learn independently repeatable and
meaningful, such that the ability of the learner in applying
concepts, procedures and basic principles of Logic can be
achieved.

Keywords
Multimedia learning, pointer animation, computer-based
learning, mobile-based learning

1. INTRODUCTION

The development of multimedia technology in the digital era
is now strongly support the development of multimedia
learning, both computer-based and mobile-based. With its
development, both in terms of hardware and software, has
allowed the technique and practice of good teaching in
conventional classes (face-to-face instruction) can be realized
in multimedia learning or learning modules, either computer-
based or mobile-based. Therefore, the selection of the
authoring tool (software developer multimedia learning) was
important in the development of multimedia content learning
or e-learning in order to improve the interaction of learners
(Khademi et al., 2011). Some aspects to consider in these
elections: the ease in learning, using, controlling, designing,
and manufacturing (Dag et al., 2014). Multimedia learning
has played an important role in the improvement/enhancement
of the learning experience of the learners (Ganesan, 2009;
Passerini, 2007). In addition, learning with multimedia can
provide satisfaction of higher learning for learners than
conventional learning in class (Wang, 2010). A multimedia
learning, as part of e-learning, will be effective when in the
construction/development to successfully integrate its main
elements, namely: the presence of the desired learning
objective, content, strategies/methods of learning, and media
delivery (Clark, 2008). The effectiveness of multimedia
learning may be more increases, when in design and
manufacture, also pay attention to accommodating the other
aspects, for example: the learners learning style (Clark &

Anggun Nugroho
Computer System Department
STMIK STIKOM Bali
Puputan 86, Denpasar-Bali

Mayer, 2008); availability of control facility of learners or
multimedia interactivity, which is useful in controlling the
cognitive load of learners during a learning process (Tabbers
& de Koeijer, 2010); content type (static/dynamic) which will
be presented (Passerini, 2007); and content visualization type
(static/animated) (Lin & Dwyer, 2010).

Related to such matters, in the development of multimedia
learning, certainly need to pay attention to the following
points: (1) the development of the modern multimedia
technologies that are able to support the development/learning
with multimedia development faster, interesting and effective,
(2) the conditions/criteria that must be met in order for the
effectiveness of multimedia learning built/developed is
reached, (3) associated with the delivery, the need for media
content presentation with animated visualization (pointer
animation) can be used in ways that are consistent with how
does the human learn (principle of animation in learning via
multimedia) (Clark & Mayer, 2008; Mayer & Moreno, 2003).
This research was the development research, i.e. developing a
multimedia interactive learning over a matter of principle, that
is, Logic. The learning strategy follows the Merrill's strategy
(in Component Display Theory or CDT, especially those
related to the rule relation between display), and the principle
of animation (pointer animation) in learning via multimedia
(multimedia, modality principle, spatial and temporal
contiguity) (Clark & Mayer, 2008).

This research was a further development of the multimedia
learning of Java programming built earlier with the same
authoring tool, namely Adobe Captivate 9 (Rusli, 2016; Rusli
et al., 2017). Development of modules which were now
imposed upon different content (material Logic). The results
of this development in the form of two learning modules logic
with a different type of delivery media, namely computer-
based and mobile-based learning modules.

The development of learning modules with 2 different type of
delivery were done after getting inspiration from the research
results of Nguyen (2015), which concluded that learning
online learning as effective compared with learning in the
classroom. What about the computer-based and mobile-based
learning? Whether it’s are also same as effective? At least, for
a while with the 2nd module, learners are expected to be more
motivated and have the option of learning independently (via
a computer or mobile), repetitive and meaningless such that
the ability of the learner in applying concepts, procedures, and
basic principles of Logic can be achieved.

Development of multimedia learning applications at 2
different delivery media type is very possible when using the
authoring tool adobe captivate 9, by publishing it in a
different application file types (extensions file exe and swf).
Application file with the extension file exe can be run as a
multimedia computer-based learning, and application file with



extension swf can be run as a multimedia mobile-based
learning (after the file be copied on a mobile device,
download the swf driver through the play store, and run it).

2. RESEARCH METHODS

This research was the development research, namely:
developing a multimedia interactive learning for content of
logic. The design of the development include the preparation
of content framework to be learned, designing the menu of
module or flowchart, user interface, and storyboards (Ivers &
Barron, 2010). Learning strategies include: determination of
learning objectives, content presentation, practices/exercises,
and test (Berkove & Moore, 2001; Clark, 2008). While the
animation (pointer animation) following the rules of
animation in learning with multimedia (Clark & Mayer,
2008), especially about the principle of multimedia (learners
learn better from animation and narration [audio] than with
just the narration only), the principle modalities (learners
learn better from animation and narration [audio] than with
animation and text on the screen [Visual]), the principle of
spatial contiguity (the learners learn better if the words [texts]
is displayed near the related portion of the animation
[picture]). The principle of temporal contiguity (the learners
learn better when the related portion of the narration and
animation are presented at the same time or concurrently
rather than consecutively). Based on the reference, methods of
research/development described below:

2.1 Defining the learning objectives

Learning objectives is represented in a matrix of performance,
i.e. so that students are able to understand and apply the
concepts, procedures, and principles of Logic.

2.2 Developing the content framework

Based on (2.1) was compiled the framework of
material/content to be learned. The framework of content
includes 3 subjects (proposition logic, deductive reasoning,
and predicate logic) with every subject matter accompanied
by examples/exercises.

2.3 Determining the content & learning
strategy

Based on (2.1) and (2.2) were described the essential and
relevant learning content (fig 1) and its learning strategies.

2.4 Developing the application menu
Based on (2.3) was developed the outline of the application
menu or module menu of multimedia learning (fig 2).
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Fig 2: The Outline of Application Menu

2.5 Designing the user interface
Based on (2.3) and (2.4) were designed the screen layout or
user interface of multimedia learning module.

2.6 Designing the storyboards

Based on (2.3) and (2.5) were designed the storyboards for
each screen described the multimedia elements (text,
pictures/images, animation, narration of voice/text) will be
loaded/included.

2.7 Developing the multimedia learning

module

Based on (2.6) was developed the multimedia learning
module of logic content through implementation of authoring
tool of Adobe Captivate 9.

3. RESEARCH RESULT & DISCUSSION
3.1 Research Result

The results of the research are described below:

3.1.1 Structure of Content

The structure of content (fig 1) represents the order/collation
of learning units start learning unit lowest up to the highest.
Lower learning unit represents as a prerequisite to be able to
learn the units of higher learning. Therefore, to be able to
master the content of logic, the learners must master first
learning units lower/earlier.

3.1.2 Module Menu

The module menu represents the outline of flowchart or
branch view of application of learning module. Fig 2 showed
the outline of learning module application. The module menu
can contains the sequence screens/slides presentation show
the presentation content from beginning to end with
branching/ linking. Each slide in his performance is always
accompanied by pointer animation (pointing to a text/image
most content) aligned with the appearance of the narrative
voice (explanation of the text/image designated by the pointer
animation).

3.1.3 Screen-shot of Application

3.1.3.1 Example of module menu

Fig 3 and fig 4 represent the screen-shot options main menu
modules that include: learning objectives, logic of the
proposition, deductive reasoning, predicate of logic, and
exercise (desktop and mobile).

3.1.3.2 Example of screen-shot with pointer
animation and narration

Fig 5 and fig 6 represent an example screen-shot pointer
animation accompanied the narrative voice (explaining the
text/image pointer, designated in the desktop and mobile
device).

3.1.3.3 Example screen-shot of an exercise
Fig 7 and fig 8 represent screen-shot of an exercise (desktop
and mobile device).
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3.1.4 Evaluation of Usability

Usability aspects of a multimedia learning module (MLM)
need to be evaluated. Nasir et al. (2012) provided the
guidance over such matters through the quality assessment
instrument (its reliability has been tested). There are 10 items
critical quality indicators with 1-5 scales (1 = poor, 2 =
average, 3 = good, 4 = very good, 5 = excellent). The 10
critical indicators include: 1> Learning Objectives (LO) are
clearly stated, 2> Language is appropriate to the target
audience, 3> Content is accurate and factual, 4> Content
meets objectives, 5> Clear instructions are available and how
to use the content 6> Content is easy to understand, 7> MLM

is interactive, 8> The use of the media is appropriate, 9>
Interface is user-friendly, and 10> MLM is sensitves to the
gender and socio-cultural factors. Based on the data results of
quality indicator instrument of 3 respondents (clinical
category) who originated from lectures, overall the retrieved
value or score as follows: first respondent provided a score of
3; Second respondent provided a score of 4; and third
respondent provided a score of 4. So the evaluation result of
the usability of two MLM (desktop and mobile learning) has a
value of average = 3.7 or has the quality of good—very good.
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Fig 5: Screen-shot of pointer animation and narrative voice on desktop

Fig 6: Screen-shot likes fig 5 on mobile device.
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3.2 Discussion

There are some requirements that important and deserves to
be met in order to get an effective multimedia learning,
namely: the presence of learning objectives, content,
instructional strategies, delivery media, and also can
accommodate the learners learning style, provide the
multimedia interactivity (learner-controlled), and adhere to
the principle of the rule of the animation. So then, the
availability of authoring tools that fast in support of
development (easy in learning, using, controlling, designing
and implementing it) is very needed. The selection of Adobe
Captivate 9 in the implementation of the development of
multimedia learning of Logic was well-grounded in meets
these criteria, in particular those related to development of an

effective multimedia learning with various type of publish
(desktop, web, and mobile device).

Hence, a multimedia learning module of Logic as the
implementation results with Adobe Captivate 9, can be
published and run on a PC (computer-based) and mobile
device (mobile-based).

4. CONCLUSION & SUGGESTION

Interactive multimedia learning module of logic content
which met the minimum requirements/characteristics as an
effective multimedia computer-based and mobile-based
learning have been developed and had the quality of good—
very good. With the modules, the learner will have the option
of learning and be more motivated (via a computer or mobile
devices) to learn independently repeatable and meaningful,
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such that the ability of the learner in applying concepts,
procedures and basic principles of Logic can be achieved.
Nevertheless, empirically, the effectiveness of multimedia
learning modules towards the learning results still need to be
tested further in the next research.
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