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Abstract

The use of the educational mobile app in teaching and learning is getting popular nowadays
due to improvement in technology, better accessibility, users’ acceptance and affordances of
mobile devices. This paper discusses the conceptual design of Economics mobile app for
learning economics terminologies. The app is designed for ubiquitous self-learning based on
cognitive theories, which are information processing theory and cognitive theory in
multimedia learning. The users are secondary school students in Malaysia. A qualitative study
is adopted for data collection where interviews will be conducted with Economics teachers to
identify the list of economic terminologies to be included in the app and also to explore the
effective methods of delivering the meaning of those terminologies. The app is aimed to aid
students to build understanding and knowledge of the economics terminologies, process the
information for long term retention and increase their interest in Economics subject to
improve economic literacy. The details of the app are explained in this paper.

Keywords: Economics Terminologies, Mobile App, Cognitive Theories, Self-Learning,
Economics Literacy

Introduction

Today, with the advancement of mobile technology, better access to the internet, together
with the affordability of having mobile devices and increased interest in online surfing among
students. It has given opportunities for educators to utilize this technology as a mobile
learning tool. One method that is increasing in popularity is an educational mobile app.

A mobile application or most commonly referred to as an app is a type of application software
designed to run on a mobile device, such as a smartphone or tablet computer. These devices
have a large amount of computing power, portable, internet accessible and enable efficient
communication make them great potential learning tools for both classroom learning and
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self-learning (Sung et al., 2016). These devices become necessary items for most people
nowadays including students. For that purpose, various mobile apps have been designed and
developed to be run on these devices. This approach makes learning faster, easier, and more
attractive by creating a student-centered learning environment and by offering newer
methods of teaching (Aggarwal, 2017).

The mobile app offers a lot of benefits such as interactive learning, 24/7 availability,
portability, individually focused learning and leisure hour utilization. Besides, many studies
show that mobile app brings a significant positive impact on learning performance as it
improves attitudes toward the usage of the mobile learning system (Hao et al., 2019; Jou et
al., 2016) and improve motivation to learn (Li et al., 2018).

Previous studies show that many researchers have utilized these ubiquitous technologies to
support classroom learning. Cheong et al. (2012) designed myVote, a mobile-app-based
collaborative learning system. This app is a versatile system which can be adapted for
education in general and also non-educational settings, such as business-like environments.
Herodotu et al. (2018) designed citizen science tools for inquiry learning that is named as
nQuire. This toolkit is a set of web-based and mobile tools scaffolding the creation of online
citizen science investigations.

Further, some researchers developed an app to be utilized on tablets and smartphones for
special needs students such as Sierra & Togores (2012), Daud & Abas (2013), Ahmad & Shahid
(2015) and Stathopoulou et.al (2019). Besides, a mobile app was also designed specifically
for learning vocabularies (Deng & Trainin, 2015; Moo Chan et al., 2017; Wang, 2017; Kuimova,
2018). This app is designed to teach students various words of specific languages. Many apps
are also available for Economics students internationally such as Khan Academy (Kelly, 2016).

Background of the Study

Economics education is one of the factors that contribute to economics literacy (Varum et al.,
2014). Students attain economic literacy if they can apply basic economic concepts years
later, in situations relevant to their lives and different from those encountered in the
classroom (Salemi, 2005). Economics literacy is essential to every individual in society because
everyone will become consumers, workers, producers, employers, investors, exporters,
importer and policymakers in society (Johnson, 2013). Some gain economics literacy through
formal learning and some through experience.

In Malaysia, Economics is taught formally through the teaching of Economics subject. This
subject is introduced to the students during secondary educations. According to Salemi
(2005), at the foundation course, students should attain a deeper understanding and working
knowledge of a shortlist of economics concepts. These economics concepts are terminologies
that have specific meanings.

Due to many unfamiliar, the economics terminologies and abstract nature of the content,
many students perceive Economics as a difficult subject (Backhouse, 2012), (Ro’ufah Inayati,
et al. 2019). Many teaching and learning approaches have been proposed to make teaching
and learning Economics interesting and improve students’ performance including the use of
apps (Cochran et al., 2014). Yet, Economics educational app which is specifically designed for
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school students in Malaysia is still not much available. To fill in this gap, this paper proposes
the conceptual design of Economics mobile app for secondary school students in Malaysia.

According to Camilleri & Camilleri (2019) and Kearney et al. (2012) a good and effective
educational app should focus on pedagogical aspects besides emphasizing on technological
elements. Thus, the focus of this paper is on pedagogical approaches of mobile apps to aid
students build understanding and knowledge of the economics terminologies, process the
information for long term retention and increase their interest in Economics subject to
improve economic literacy.

Literature Review

Economics Terminologies

Economics terminologies are specific words, group of words or vocabularies that have specific
meanings which explain about the economics concepts. Economics concepts are abstract
ideas that form the foundation for the body of economics knowledge. Scarcity, demand,
supply, market equilibrium and economies of scale are some examples of economics
terminologies. Students are introduced to various economics terminologies at every level of
the Economics curriculum. To be economically literate, students should acquire a deeper
understanding of these terminologies (Salemi, 2005).

Mobile App for Teaching and Learning the Meaning of Terminologies

Economics terminologies are words which have a specific meaning. Many apps have been
designed for teaching and learning the meaning of words. For instance, Wang (2017) designed
a student-centered mobile app for learning English words for Taiwanese college students. The
app has three main features that are a list of English words, sample sentences using the word
in English and the translated sentence in Chinese. In language learning, the learning of the
meaning of words is known as vocabulary learning. Wang (2017) found that his students-
centered app gives freedom to students to choose where and when to learn, improved
students’ motivation to learn English vocabulary and develop students’ confidence in
language learning. Moo Chan et al. (2017) on the other hand, designed an interactive
educational app to assist the learning of the Mayan language. They incorporated text, image
and audio, with vocabulary, grammar and pronunciation activities.

Deng & Trainin (2015) proposed four vocabulary-learning strategies by using mobile app
which are dictionary use (i.e learning words by looking up definitions, pronunciations,
etymology and synonyms or antonyms of words), phonological analysis (i.e., learning words
by analyzing the sound parts), morphological analysis (i.e., learning word meanings by
analyzing the componential word parts), and contextual analysis (i.e., learning word meanings
by referring to learning context). According to them mobile app can be used to enhance
vocabulary acquisition.

These studies show that mobile apps are good for teaching and learning the meaning of
words. The app can be designed for various learning approaches such as self-learning and
interactive learning. The content of the app should contain text, image and audio. Besides, in
teaching and learning the meaning of the word, there are choices of strategies that can be
imposed in an app such as dictionary use, phonological analysis, morphological analysis and
contextual analysis.
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Underpinning Theories
The design of this Economics app is based on two cognitive theories, which are Information
processing theory and cognitive theory in multimedia learning.

Information Processing Theory

This is a cognitive theory of learning that explains the processing, storage and retrieval of
information in the memory (Slavin, 2019). The information processing model depicts that
human memory comprises three memory stores which are sensory memory, short term or
working memory and long term that comes to our mind and transferring information from
one store to memory. The processes of receiving and selecting information in another store
are known as cognitive processes (Eggen and Kauchak, 2013).

Information from the environment will be received and selected by sensory memory.
According to Kelley and Clausen-Grace (2010) text features such as titles, table of contents,
sub-titles, bold words, sidebars, pictures and captions, diagrams, charts and graphs can be
very helpful in assisting students to identify and select main information from the text.

Then, the selected information will be kept active for a few seconds in working memory by
rehearsing or repeating it in the mind. This process is known as maintenance rehearsal
(Woolfolk, 2013). It occurs when students repeat the information over and over, read over
the material a few times, rewrite the sentences or redraw the diagrams and graphs several
times (Blerkom, 2009).

The next process is transferring information from working memory to long term memory for
long term storage. Processes involve are elaboration and organization. Elaboration is the
process of connecting the information that we want to remember with existing information
(Woolfolk, 2013). It includes among others summarizing, paraphrasing, note making,
mnemonics, and asking and answering questions. The organization on the other hand, is the
process of arranging the information in an ordered and structured manner. Making charts,
mapping concepts, making flowcharts, creating tables, classifying information, finding
similarities, representing information in charts, tables and diagrams are among organization
strategies (Tay, 2013).

Cognitive Theory in Multimedia Learning

Mayer’s cognitive theory of multimedia learning (CTML) is a popular framework for the
instructional design of multimedia applications such as apps (Mayer, 2014). CTML is based on
an integration of Sweller’s cognitive load theory (Sweller, 1994) and Baddeley’s working
memory model (Baddeley, 1986). These theories explain how that information (text, graphics,
audio, video and animation) should be presented and interact with the limitation of users’
working memory. The CTML specifies five cognitive processes in multimedia learning: (i)
Selecting relevant words from the presented text or narration; (ii) Selecting relevant images
from the presented graphics; (iii) Organizing the selected words into a coherent verbal
representation; (iv) Organizing selected images into a coherent pictorial representation; and
(v) Integrating the pictorial and verbal representations and prior knowledge.
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CTML proposes that there are separate channels for processing auditory and visual
information. Each channel has a limited capacity and for learning to occur, it requires an active
process of filtering, selecting, organizing, and integrating information based upon prior
knowledge.

In designing multimedia instructional resources, Mayer (2001) has set out twelve principles
for multimedia learning as listed in Table 1.

TABLE 1:
Principles of multimedia learning
i Coherence Principle
i Signaling Principle
iii Redundancy Principle
iv Spatial Contiguity Principle
v Temporal Contiguity Principle
Vi Segmenting Principle
vii Pre-Training Principle
viii Modality Principle
ix Multimedia Principle
X Personalization Principle
Xi Voice Principle
Xii Image Principle

Coherence Principle states that it easier for the students to learn if the instructors exclude
extraneous materials. They should include only text, graphics and descriptions that support
learning goals. Signaling Principle states that it is easier for the students to learn if they are
able to identify cues that highlight the salient materials. Thus instructors are recommended
to add arrows and other highlighting methods in the resources. Redundancy principles state
that it is easier for the students to learn if the information is delivered in a combination of
graphics and spoken words than from graphics, narration and written text. Thus, when
presenting narration, it should be combined with either graphics or written text, but not
combining narration with both graphics and written text. Besides, the use of written text
should also be minimized.

Spatial Contiguity Principle refers to the way of organizing words and pictures on the page or
screen. It is easier for the students to learn better when corresponding words and pictures
are presented near rather than far from each other. Temporal Contiguity Principle refers to
the way words and pictures are presented. It is easier for the students to understand when
corresponding words and pictures are delivered concurrently rather than successively.
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Segmenting Principle states that students learn better when they could control the speed of
the lesson. Therefore when instructors design multimedia resources, they should design
functions which allow students to control the pace of the presentation. Besides, breaking long
materials into a few shorter segments is also very helpful to the students.

Pre-Training Principle states that it is easier for the students to learn from a multimedia lesson
when they know the names and characteristics of the main concepts. In other words, this
principle proposes that students should be equipped with necessary prior knowledge before
they start a multimedia lesson. Modality Principle states that students learn better from
pictures and spoken words than from pictures and written words. Multimedia Principle refers
to the act of combining words and pictures in the presentation because it is more effective
for the students to learn when there are both words and pictures than from words alone.

Personalization Principle states that students learn better from multimedia lessons when the
explanation is in conversational style rather than formal style. Voice Principle states that it is
easier for the students to learn when the explanation in multimedia lessons is delivered in a
friendly human voice rather than a machine voice. Image Principle mentioned that the
speaker’s image should not be shown to the students because it is not contributing to student
learning.

This theory and its principles provide direction on how to design effective multimedia
presentations such as an app for learning.

The Design of app for learning Economics Terminologies
The objective of this paper is to present the conceptual design of a mobile app for learning
Economics terminologies. This app is designed for the secondary school students in Malaysia.

Method

In developing a mobile app for learning Economics terminologies, the ADDIE model is
proposed. ADDIE is an instructional model that guides teachers, instructional designers or any
content developer to create an efficient and effective teaching design. ADDIE is the acronym
that refers to the stages in the process of creating the instructional design, which are Analysis,
Design, Development, Implementation, and Evaluation (Aldoobie, 2015).

Analysis Stage

In the analysis stage, the designer identifies the learning problem, the instructional goals and
objectives, the users’ needs, learner’s existing knowledge and any other relevant
characteristics. As for an app for learning Economics terminologies, the aim is to support
classroom learning where students can use the app for self-learning to learn and revise the
meaning of Economics terminologies. It functions like a walking dictionary. Due to its
ubiquitous nature, students can use it anywhere and anytime they prefer. The content of the
app will be prepared in Bahasa Melayu, the language that is used in classroom learning.

Design Stage

The design stage deals with learning objectives, content, subject matter analysis, lesson
planning, assessment instruments, exercises, detailed storyboards, look and feel, graphic
design, user-interface and media selection. For this proposed app, the learning objective is
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for students to understand and able to remember the meanings of Economics terminologies.
The design process of the app will begin with preparing the content of the app where the list
of economics terminologies and their meanings that will be included in the app will be
identified. At this stage, a qualitative study will be employed, where an interview will be
conducted with the Economics teachers who are the content experts of the subjects. They
are required to suggest the list of the economics terminologies which are fundamentals for
the secondary school students in Malaysia. In addition to that, the interview will also explore
the methods of effectively delivering the meaning of those terminologies. The definition of
each Economics terminology will be compiled from the textbook and other references.

Then, graphic design will be created. The app will be divided into three main sections which
are ‘Tentang Kami’ (About us), ‘Istilah-istilah Ekonomi’ (Economics Terminologies), and ‘Uji
Minda’ (Test your Understanding). The suggested design of the homepage is presented in
Figure 1.

EA)

jﬁ Tentang Kami

Figure 1: Sample of the app homepage

‘Tentang Kami’ (About us) section gives a brief introduction of the app, ‘Istilah-istilah
Ekonomi’ (Economics Terminologies) section will show the list of economics terminologies.
This list will be organized according to alphabetical order. The selection of the Economics
terminology can also be done by using the search button where users can write the
terminology that they are looking for. Figure 2 shows the design of this page.

Cari Perkataan

- Terminologl 1
B - Terminologi 2
- Terminologi 3

- Terminologi 24
Terminologi 25

Terminologi 26

Figure 2: Sample page for List of Economics Terminologies
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Each terminology will be hyperlinked to three different features, namely, ‘Definisi’
(Definition), ‘Huraian’ (Elaboration of the meaning) and ‘Video’ (audio-visual presentation).
These features combine text, audio and visual as suggested by the cognitive theory of
multimedia learning. ‘Definisi’ (Definition) and ‘Huraian’ (Elaboration of the meaning) will
deliver the information in the form of written text and graphic, while audio-visual will present
the information in video with the verbal explanation. Thus students will have two alternatives,
read or listen to the explanation. These two features also function as a rehearsal tool where
students will repeat the information in their memories when they watch the video after they
read the text or vice versa.

The meaning of economics terminologies will be elaborated with examples and/or
represented with graphs and pictorial representation where necessary. All these cognitive
elements will help in transferring the information to long term memory (Solso et al., 2008).
Figure 3 shows the features of the page — ‘Definisi’ (Definition), ‘Huraian’ (Elaboration of the
meaning) and ‘Video’ (audio-visual presentation).

kA

Definisi

Huraian

Figure 3: Features of the page - Definition, Elaboration and Video.

‘Uji Minda’ (Test your Understanding) segment is a segment that contains questions to assess
students’ knowledge about economics terminologies, for example, multiple-choice questions
or matching questions. Assessment is a very powerful teaching and learning aid which does
not only assess students’ learning but also improves information retention and enhances
students’ learning (Cheng, 2014). This section also acts as rehearsal tools where information
will be repeated in the users’ minds when they answer the questions.

The presentation of information in the app will follow the principles stated in the cognitive
theory of multimedia learning and embed the cognitive elements as suggested by the theory
of information processing.

Development Stage

The mobile app development stage refers to the process of making application software.
Through the usage of mobile apps, the users are provided with various features that will
enable them to fulfill all their needs and much more. (Bakhta, 2017).The developers will
choose the suitable platform, the coding method, and development techniques to produce
the intended output. This proposed app will be developed for self-learning purposes by using
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Android Studio. It will produce a stand-alone version of the application, which is android
application package.

Implementation Stage

The implementation stage is the stage where the design is put into practice with the actual
learners (Muslimin et al., 2017). At this stage, the prototype app will be distributed to users,
who are the secondary students. They will be trained to explore and use the app.

Evaluation Stage

The evaluation stage is the stage where the effectiveness of the app will be evaluated. It can
be done through heuristics evaluation and usability evaluation methods. With heuristic
evaluation, evaluator looks at the user interface and identifies usability problems. On the
other hand, usability evaluation involves actual users (Lauesen and Musgrove, 2007). It can
be done by using survey questionnaire where at the end of the implementation stage, the
guestionnaires will be distributed to the students. For example, Muslimin et al. (2017) and
Wang (2017) adopted Likert scale questionnaire and open-ended questions to assess
students’ thoughts and attitudes toward the application.

Conclusion

This paper presents a conceptual design of Economics mobile app for learning economics
terminologies. The app is designed based on cognitive learning theories, namely information
processing theory and cognitive theory of multimedia learning. It focuses on ubiquitous self-
learning to support classroom learnings of secondary school students in Malaysia. Later, with
this app, students can use their smartphones or tablets to study Economics terminologies
anytime and anywhere they like. It is hoped that this app will improve knowledge and
understanding of economics terminologies which later increase economics literacy.
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