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ABSTRACT 


This study focuses on the development and implementation of an Android-based 

learning mobile application to introduce Cognitive Sciences. This mobile application was buill 

by using Unity 5 and the evaluation of the development of this application was determined 

using a Questionnaire for User Interaction Satisfaction (QUIS) involving 30 participants. 

Results from the evaluation session reveal that need to be improved and recommendations for 

improvement are included. The internal strengths, internal weakness, external opportunities 

and external tlueats of this mobile application are oullined in SWOT analysis framework. 

Keywords: Cognitive Sciences, Unity, mobile application. 
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ABSTRAK 


Fokus kajian ini adalah untuk membentuk, mengimpJimentasikan apJikasi mudab alih 

untuk mengenalkan bidang sains kognitif bagi system Android. ApJikasi mudab alih ini 

dibentuk dengan system perisian Unity 5. Penilaian aplikasi ini dilakukan kepada 30 pese11a 

dengan soalan Questionnaire for User Interaction Satisfaction (QUIS). Keseluruban basil 

kajian daripada sesi penilaian menunjukkan bahawa sebabagian aspek dalam soalan penilaian 

masih perlu ditingkatkan dan cadangan-cadangan untuk meningkatkan fungsi-fungsi aplikasi 

mudab aJih ini telah termasuk. Kekuatan, kelemaban, peluang and ancaman aplikasi mudah 

alib ini telab disenaraikan di dalam rangka kerja Analisis SWOT. 

Kala KUl1ci: Sains kognitif, Unity, aplikasi mudah alih. 
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CHAPTER ONE 

INTRODUCTION 

Education is one o f the global issues that has been eoncem ed by the who le world. The 

main intenti on of the ed ucat ion is to improve leamers' skill of higher order thinking and 

cognitive abilities such as critical thinking or problem solving. There are two fonl1s of 

educat ion: conventional education and distance education (Mehdipour & Zerehkafi , 2013). 

Conventional ed uca tion provides sit in class learning environment which s tudents raise their 

hands asking question to teacher has not been changed from 1900s until now. Unfortunatel y, 

this kind of leaming environment on ly promote leamers engaged passively and lead to a low 

probability of implOving cognitive abilities (Mehdipour & Zerehkafi , 2013) . 

With recent robust development of technologies , techno logies have infmite potential 

to improve learning, and so distance education has been introduced to improve the 

conventional education. Tn the old days, mobile phone only capabl e to be a voice 

communication device but smartphone nowadays featured touchscreen technology brings a 

high p011abilil y, personali zed and an intuitive user interface (McQ uiggan, Kosturko , 

McQuiggan, & Sabourin , 20 15). 

This advantage of smal1phone' capab ilities made it become a s taple o f our socie ty and 

lead to a hi gh growing penetration rate amo ng society, everyone from different group of ages 

owning at least one. Especiall y students, they are the most passionate and dedicated users of 

smal1phone (Goenka, Makhni, & Narisetti , 2016). Hence, it is possible to take benefits of 

mobile devices to design a mobile learning (m-learning) system and implemented in 

educational process to improve and promote thinking skills. 

M-Iearning is one of the types of electronic learning (e-Iea rning) and it is a leaming 

that conducted via mobile devices (Sarrab , Elgamel, & Aldabbas, 2012). M-leaming is 
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considered special and differen t from other kinds of e-Ieaming beca use of the "mobile" 

aspect. It provides inexpensive leaming opportunities (Crescente & Lee, 20 11 ) and lea rning 

envirolIDlent at anytime, anywhere (Liu, Diao, & Tu, 2010). With m-Iea rning, leamers are 

break free of th e classroom and can adjust the learning time to foll ow own's sched ul e (Oller, 

20 12). 

The concept of m-Ieaming is started from 1990s when Palm Pilo t Personal Digital 

Assistants (PDAs) were designed as the first handheld devices with multi-function that could 

be utilized in the educational settings (Berge & Muilenburg, 20 13 ). Then during 1998 , The 

Handheld Leaming Resource (Ha ndLeR) project is proposed to study the design o f mobile 

dev ices in an atte mpt at creating an instrument to aid "Iifelong learning" (S harp les, Corlett, & 

Westmancott, 200 I) . Nowadays , m-Ieaming is famous and always been implemented in the 

ed uca tiona l fie ld of vari ous countries, including Malaysia. 

On the other hand , Cognitive Science is a scientific multidi sciplinary study of the 

human mind . The Cognitive Science tenn existed since mid-1 950s when resea rches began to 

interested in discovering and developing theories of mind (Thagard , 1996). During tbe mid

1970s, the Cognitive Sc ience Organizational and Cognitive Science Society are fOlmed and 

there began the puhli shing of journal Cogl1itive Scien ce (Thagard , 1996). 

In globa l, there are eighty-one uni versities ha ve o tTered Cogniti ve Sciences programs, 

and many others co ll eges also have instituted Cognitive Sciences courses (Tbagard, 1996) . 

Meanwhile in Malaysia , Uni versiti Malaysia Sarawa k (lJN IMAS) is the onl y loca l university 

that offered Cogniti ve Sc iences programme [or undergradu ates since 1994 and broadening 

their concentration to psychology (The Star Online, 20 13). 
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Background of the Study 

The reason for the cognitive science could be related to the m-leaming is Cognitive Science 

is considered as a fresh and young field which is not popular among Southeast Asia countries 

yet, especially Malaysia. Although the term cognitive science has existed long time ago, thcre 

are only seven universitics ofTercd Cognitive Science programme in Asia (iCogSci, 2012). In 

addition, there is only one iOS mobile application named "Cognitive Science" in App Store 

to let user download the research papers but not introduce cognitive science. Many 

Malaysians did not know or understand cognitive science telm and having any kind of basic 

knowledge about cognitive sciencc. In fact, Cognitive Science is one of the major disciplines 

that promises to be increasingly imp0l1ant in the 2 I st century. Sad to say that Malaysians 

have very limited chances of being exposed to the field of Cognitive Science generally and 

therefore it is very much ill-infOlmed in telms of knowledge regarding this ficld. Therefore, it 

is a great challenge to educate Malaysia society about this field because most of the 

Malaysians are not exposed to Cognitive Science yet. The situation is that Malaysians didn't 

havc any interests in pursuing (he cognitive science field as their fUl1her studies or 

occupations. 

Objectives 

Given the limited m-Iearning of Cognitive Science on mobile devices and the limited chances 

of Malaysians being exposed to the Cognitive Science field, the primary objective of the 

present project is to develop, implement and evaluate an on-the-go Android mobile leaming 

application. This mobile application is used to increase interests in pursuing cognitive science 

field among upper secondary high school students. 
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Significance or the Study 

By utiliz ing the benefits o f m-learning, Mala ysians can have a better understanding of 

cognitive sc ience and pique their interest of pursuing the Cognitive Science field. Apali from 

that, thi s project can become the first mobile applicati on to introduce cognitive science and 

become one of the learning platfOlms to introduce Cognitive Science to the public with a 

much higher e ffi cicncy, thus creating awareness of the fi eld of Cogniti ve Science among 

Malaysians 

Definition or Terms 

I. Cognitive Science 

Cogniti ve science is the scientific multidisciplinalY stud y on the human mind (Sobel & Li , 

201 3). The eight ma in multidi sciplinary approaches include psychology, neuroscience, 

philosophy, lingui sti cs , learning sciences, human factor s, al1ificial intelligence and computer 

science (Sobel & Li. 20 13). Due to the reason of cognitive sc ience is not an independent field 

of study, the study o f cognitive sc ience is to intersect and converge work on specific 

problems in various fi eld (Fri edenberg & Silvennan, 2006). However, the main lopic which glue 

the various fields which related to cogniti ve science together is $(illihe topi c of human mind 

(Friedenberg & Sil vennan, 2006). 

II. Mobile application 

Mobile applicati on is an application soft"'are which is known as 'app' in general 

(TecJmopedia , 2006) . Thc concept of application software is similar to computer software. 

However, computer so ft ware can he installed in deskto p or laptop bu t application softw are 

only can function on mobile dev ice such as tablet computer, smanphone or some of the 

mobile gadgets (WebWise, 201 2) . The function o f mobi le application also similar (0 
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computer'S software but it is relatively small and more individualized with limited and 

isolated functionality such as calculator or game (Teclmopedia, 2006). 

IlL Mobile learning 

Mobile learning (m-Iearning) is a sUbtype of electronic learning (e-Iearning) (SalTab , 

Elgamel, & Aldabbas, 2012). M-Ieaming involves learners conduct their leaming via wireless 

and digital mobile devices and technologies especially in third level education (Traxler, 

2007). Generally, mobile learning emphasis on the mobility of learning to lcarners strongly as 

the most important is learners could really get cxperiences when learn something via mobile 

devices (El-Hussien & Cronje, 2010). 
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CHAPTER TWO 


LITERA TURE REVIEW 


Ubiquitous Use of Mobile Phon e 

Back in 2004, Ma laysian Communications and Multimedi a Commission did stati stics 

regarding the read iness of Ma laysia's c itizen on the imp lementation ofm -leaming apps in 

Malaysia Higher Education. The sta ti stics shown that the nu mber of mob il e phones used by 

the citizen exceeds the number of the citizen which is 30,3 79,000 and 28,25 0,000 

respecti vely (Malaysia n Communications and Multimedia Commision, 2014). This indi ca tes 

that Mala ys ian own a mobile phone and able to opera te it themselves. Another s tudy shows 

that the percentage of students who ow n and use smal1pho ne fo r leaming raises from 58% to 

77% from 2012 to 20 14 (Chen, Seilhamer, & Bauer, 2015). Wi th the reason o f commonly 

owned, smartphone which is a personal device is an idea l for persona lised infonnalleaming 

(Jones, 2011). 

Potential of Mobile Lea rnin g 

Many studies have d iscussed on po tentia l o f mob il e leaming in education fi e ld. 

According to Hu (2007), techno logy assisted leaming SUPPOl1S belle r In lea rners' informati on 

processing and knowledge applications if compared with conventional leaming which is also 

face-to-face leaming, Hence, lea rn ers ' intellectual stimulatio ns co ul d be enhanced to he lp 

them achieve learning objectives and enrich their leaming experience (H u, Hui, Clark, & 

Tam, 2007). This could be happened by technology assisted leaming es tab lishes effective and 

effi c iency leaming enviro nments whi ch leamers develop their own leaming s trategies fo r 

ga ining, retaini ng, and retri eving knowledge or infolmation (Cohen, 1984). 
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Apm1 from achieving Ieaming objectives, technology assisted learning allows 

teachers to see their students improve their efficiency in learning as the students can get more 

self-motivation, retention, performance improved and encourage responsibility (Barati & 

Zolhavarieh, 2012). In Adeyomo's research about the benefits of using mobile learning to 

learning in University oflbadan, Nigeria can be concluded that mobile phones are able to 

reduce student's stress and ease their learning activity by made the learning become more fun 

and attractive (Adeyemo, Adedoja, & Adelore, 2013). Clough (2008) also shows that mobile 

leamers have utilize their mobile devices in an infOlmallearning way and in ways that 

correspond to the constructive, collaborative and contextual in mobile learning activities. 

In conventional education, there comes a problem that lack of communication 

he tween one teacher and hundreds of students in a big classroom. To ovcrcome this problem, 

Cobb (2010) found in her research that smal1phone can actually increase the interaction of 

teaching and learning process. Thc resu It is seventy-one percent of students reporting that 

they like it and would like to learn with using mobile device again. Corbeil and Valdes

Corbeil (2007) also stated that m-Iearning can reduce the bmTiers of cultural communication 

between students and teachcrs by adding some components within the mobile application, 

such as video, audio or text-to-speech components. 

The benefits of m-Iearning that can be carried out anytime and anywhere also 

managed to reduce the use of classrooms and overcome the problem of limited time of 

teaching and teaching content materials (Hamdan, Din, & Manaf, 2012). According to 

Kamaludin (2012), mobile learning is suitable for learning practice or revision in this era of 

high capabilities of technology since mobile learning can be real-time or self-paced. Thus m

learning provides life-long learning which students can also take their favourite subjects or 

courses which did not been offered in school. 
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In addition, US National Research Council concluded that m-learning encourage 

effective learning because m-Iearning involves leamers' and communities' needs, knowledge 

and assessment centred at the same time. M-Iearning builds on the students' skills and 

knowledge so that students can be do reasoning by their own experiences. Furthennore, the 

cuniculum is built from good foundation of validated knowledge and with inventive use of 

concepts and methods. The m-Iearning's assessment allO\'5 teachers understand the students' 

ability and offer suitable diagnosis and guidance. M-learning also promotes sharing 

knowledge and supporting less able learncrs (O'Malley, Vavoula, Glew, Taylor, & Sharples, 

2005). 

The proliferation of mobile devices is able to eru1ance m-learning with extra learning 

resources and management system. Soon mobile devices will replace the textbooks, aid 

library research and foster contextual learning because mobile devices provide easy access 

and find information from mobile devices (Educause, 2010). Students just need (0 (ake out 

their mobile devices from pocket and used on the spot to check inionnation or data, blogging 

or enter question or answer to online discussion forum. This kind of convenient that available 

anytime and anywhere when a question arises, could change our learning method and become 

a ncw way we solve problems (Educause, 20 I 0). 

1 111111' 11 .,1 ~r''''' ~ I I II n," ", 

E LAlmln, 

Figure 1. Visual amount of interaction and space offered by different leaming methods 
(Annan, Ofori-Dwumfuo, & Falch, 2012). 
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Educational Mobile Application 

In worldwide, various types of educational mobile application have been developed to 

assist in learning. For example, in Kiswahili of Kenya, a mobile assistant named Eneza 

consisted quizzing platfonns, perfonnance dashboards and tips for teachers helping their 

students. This platfolm improves student engagement and increase their academic sco res by 

letting students read ed ucational content, browse through Wikipedia and ask teachers 

questions online tlu-ough smal1phone messages (Briggs, 2014) . 

In the meanw hile, NO lway has One2Acf Mobile Feedback mobile appl icati on to a llow 

teachers get real time feedback from students and reply customised feedback to leamers in a 

shol1 time (Briggs, 2014). The teachers will be using a dashboard about the students' 

understanding of the topic covered to increase the interaction of classroom, group 

collaboration, and peer learning for reDection and discussion (Briggs, 2014) . 

Not only in foreign country, m-learning is widely implemen ted at tel1iary ed ucation 

level in Malays ia (S ingh , Devinder, & Zaitun Abu Bakar, 2006). One of the loca l m-learning 

application is Sfruclural Pmgramming which enhance the existing conventional and e 

learning method including academic information, assigrunent, lecture materia ls, quizzes and 

di scussion (Wenderson, Ahmad, & Haran, 2010). Another mobile app lication is Basic 

Computer Archileclure which assist teaching and learning method on basic computer 

architecture wi th notes, Dash card and qui z (Kamaludin, Kasim, Selama t, & Hui, 20 12). 

ADDIE Model 

A useful guideline is essential to develop an educational mobile application efficiently 

and effect ively. ADDIE model is an Instructional System Design (ISO) model that originaJly 

developed in 1975. It is a flexible and powerful guideline for designing and developing 

effective and efficient educational, training programs and perfolmance SUppOl1 tools which 
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commonly used by training developers and instructional designers (McGriff, 2000). The 

ADDIE model consists 5 phases. They are analysis , design, development, implementation 

and evalu ation. These five phases may overlap sometimes and can be interrela ted. 

Accord ing to Forest (2014), occupations that involved in design or develop 

educational and tra ining programs such as educators, training developers or inslJucti onal 

designers found that ADD IE model is useful instmmenl because this model has stated and 

define five stages clearly and each of the stages is facilitate the implementation of effective 

training too ls. 

ADDIE model has been used widely in education field 10 design hybrid learning, 

online courses and large lecture classes (Bates, 20 14). In United Kin gdom, the Open 

University always adopts ADDIE model to design for their unique multi-media dista nce 

education courses . Open University succeed in develop a hi gh quality complex distance 

learning materials and this malerial has inspi red m any other institutions whic h also providing 

di stance education to produce the ir own leaming materials using ADDIE model (Bates , 

2014) . In Malaysia, a mobile leaming application which designed for children called Be/ajar 

BersGma Dina also developed by usi ng ADDIE model (Yahaya & Salam, 2014). 

Figure 2. ADDIE mode l with overlapping evaluation phase (McGriff, 2000). 
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Analysis phase. The first stage of the ADDIE model which make instructional 

designers feel crysta l cl ear about their goals. Analysis phase includes leamer analysis 

(learner's needs and skills), ta sk ana lys is (list and procedure of tasks to be ins tructed) , goals 

analysis (identify final desired results) and learning objecti ves analysis (ways to measure 

achievement of goa ls) (A lddob ie, 20 \5 ). 

Design phase. The second stage of the ADDIE model which co llect the outputs that 

produced from anal ysis phase and convel1 th em into the inputs of thi s phase. In desi gn phase, 

the instructional designer focuses on planning and creating an instruc tional strategy and a 

design instrument wh ich can rea ll y he lp in lea rner's learning (Aldd ob ie, 2015) . 

Development phase. The third phase of the ADDIE model which depend on both 

analysis and design phases. The main purpose of development phase is to generate the samp le 

of course materi als and develop them by using teclmology, whi ch may include hardwa re and 

software (Alddobie, 20 15). 

Implementation phase. The fOUlth phase of the ADDI E model which deli ver the 

content to leamer effectively and efficien tl y. This phase inc ludes three steps: I ) trai n 

instructors, 2) prepare learner and 3) organize learning environnlent (w hether in classroom or 

lab) (Alddob ie, 2015). 

Evaluation phase. Evaluation phase. The final phase of the ADDIE model wh ich is 

also an important stage to make sure the final works meet learner's needs and archi ve the 

goa ls that set ea rli er (Alddobie, 2015). This phase includes two types of evaluation: fOlmati ve 

evaluation and summative evaluation . FOlmali ve eva luation is the eva luation which ca rried 

out a ft er evcry stage whil e sUlmnati ve evalua tion is the evaluation whi ch is conducted at the 

final stage to evaluate the overa ll e ffectiveness o f finaJ works (B lank, 1993). 
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Qnestionnaire for User Interface Satisfaction (QUIS) 

The QuestiOlUlaire for User Interface Satisfaction (QUIS) is origin ally publi shed by 

Ben Shneiderman (1 98 7). It is a type of questionnaire to tes t the overall sati sfaction o f users 

to computer interface but not to test the content of the system. Therefore, it is suitable to be 

ap plied in the eva luation phase o f this project. QUIS is a hi gh reliability with low va riability 

tool (Akilli , 2005) whi ch contains simple demographic questions, a qu es tionnaire of overall 

system satisfacti on with six scales and five interface fac tors (screen factors, termino logy and 

system feedback, learning facto rs, system capab ilities, usa bilit y and user interface). There are 

sub-qu esti ons within every five interface factors. Generally, each section mainly measures 

the overall sati sfaction of userS w ith interface' s parti cular features, on a ten-point scale where 

the hi gher the number, the better the rating and vice versa. 

Unity 

According to Unity (20 15), Unity is a game development platform which is fl ex ible 

and ultimate enough to crea te multipl atfonTI 2-Dimensional or 3-Dimensional games and 

interactive experiences. Although Unity is made as a ga me development platfOim origin all y, 

Unity is al so suitable to create mobile applica tion as it can implement augmented rea lity or 

virtual rea lity features into mobile application. O ther than that, Unity has a function for 

developer to set up Andro id development env ironment or using plug-ins to call Android 

functions written in C/C++ language directl y from C# scripts (Unity, 20 ) 5). Compared to 

other types of software to develop mobile applicati o n, the functi on for development and 

implementation phase in Unity is more than that of other types of software. 
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