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ABSTRACT 


The Artificial in telligence (AI) course has been challenging for the undergraduate due 

to its appro'ach in understandi ng the prob lem solving techniques and the a lgebraic eq uat ions 

that has been applied in the rea l world . This s tudy aims to evaluate the effectiveness of the 

content using web-based lea rning for Attificia llntelJigence course amon g undergrad uates. 

This study was conducted using quasi-experimenta l design with pre-test and post-tes t. 

Constructivist princ ipal and Jonassen 's model has been adapted and applied in the deli very of 

AI co ntent using Schoology learning management sys tem. Quantitative s tati stics was applied 

on the questi onnaire to ana lyse the data based on th e treatment group of students' 

sati sfaction s. T here are 100 s tudents participa ted in th e study. The va lid scores data co ll ected 

from the both group are 22 and the va lid survey data co ll ected is 24. The control group o f 

students learned th e AI content through traditi ona l lecture while th e treatment gro up of 

s tudents learned through an online platfonn ca ll ed Schoology. The data were analysed using 

descriptive anal ysis and inferenti a l ana lys is. In concl usion , the study found that learning 

through cons tructed online platfo rm as effective as learning in trad itional classroom . 

Co llaborati on between co urse ins tructor and peers is the key to successful learning in both 

online and traditiona l cl assroom . 

Keywords: e ffectiveness, Anific ia llntelligence, Online Leaming, constructi vist instru ctional 

design, collabo rative learnin g envirorunent, student perfonnance 
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ABSTRAK 

KurSlfS Kepintaran Buatan lelah mencabar mahasiswa kerana pendekatann.-..--a 

da/am m<?mahanl.i enlie,/es:man masalah teknik dan persamaan algebra yang telah digullakan 

dolam dunio scbenar Kajian inl berfl~iuan untuk menilai keberkesanan kalldungan 

menggunakan pembelajaran herasas/.,:an web bagi kurSlIS Kepinlaran Buatan da/arn 

kalangan mahasis"'h7. Kajian ini dija/ankan rnenggMnakan reko henluk kuasi-eksperimen 

dengan pra-[~jian dan pasca l-fiian Princ(oal konstruklivis dan model Jonassen ini 

dise.suaikan dan digunakan da/am pcn.yampa£an kandungan AI menggunakan Schoology 

sislem pengllrusan pembelajaran, SlalisliK Kllanlilallf Ielah digul10kan poda soa/ selid;k untuk 

menganalistS dara berdasarkal1 kumpultm rawaleill Llnlllk kepaasai1 pe/ajar. TerdCipClI 100 

pe/ajar le/ah mel/gambi/ bahagwn da/am kajian wi. Data skor sah dikumpu/kaJ! dar; 

kllmpu/an keduo-duan.va adalah 22 dan data kajial1 sail dikumpu/ ada/ah 24 Kumpulan 

kaHiahm pelajar he1ctjar kandunga}1 .41 rtle/u/tti kuliah tradlsionai manakala kumpulan 

rawafan pe/ajar be/ajar me/aLtAi p/a[form alas talian yang dinamakoll Scho%t:r)'. Dala 

dianalisis tnenggunakan analisis deskriptifdan analisis ir~ferensj. Kesimpuiannya, kajian ini 

mendapatl bahawa pembe/cuarar, melfllui p/al/orm alaS !altar; di})i"a sam a berkesan se/JOgai 

penlbe/ajaran dolam bilik dmjah [rrldisional KeJ]'asama ([nlara pengajar kurslis dan rnkan­

rakan ada/ah kunci kepada pembe/ajtmm vang be/]aya dl//am kedua-dua 

ICdian dan tradis/onal. 

xi 
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CHAPTER ONE 


INTRODL'CTION 


1.0 Introd II ctiOll 

In this advanced technology of 21" century, internet has become a basic need or a 

medium for teamers to search for resources and knowledge, This change the way peopic 

Icam and practice online learning based on tbeir preferences of time, This project fc)cus on 

the design and development of artificial intelligence wcb-based contcnt for online leaming 

among undergraduate students This chapter describes the background of study and pinpolllt 

the problem statement followed by the research objectives and specific objectives of srudy, 

Then, the rescarch questions are identified, Finally, significance of study ami scope of the 

research also will be explained before the summary is provided, 

Onlme leanJing is defined as the technology medium or context with which it is used 

(Moore, Deane, & Galyen, 2011 J. According to Benson and Conrad (2002), they identified 

online karning as a relatively new version of distance learning whidl mcrease access te) 

educational opportunities for students characterized as both non-traditional and passive (as 

cited in \1100re et ai, 2011), Based on other authors, they a!,'Teed that it is not only ahout the 

openness of online ieaming and not limit to its corwcctivity, flexibility and capability to 

enhance varied interactions (as cited in Moore et aL, 2011), 'Ibis will open Of'portunities for 

learners to expand knowledge through online learning wbich more advantages 

than the bad, 

In general, online learning several advantages over traditional settings, Wachllll 

Slates that web-based learning ease whose schedule or loeahon makes it troublesome to 

attend a traditional classroom {as cited in Broadbent Poon, 20 I Based on U,S, 

Department of Education in 2009, srudies have found that sludents who study online have 

more chances to study information in additional access to learning resources, and higher 
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opportunities for collaboration, compared to those in traditional classrooms, Digital Learning 

ComlDons' Meeting 21 Sl Century Leaming Challenges ill Washington State, the DLC has 

focnsed their evaluation research on the impact from online courses and have obtained 

consislenr results. They obtained two important results after has launched which arc the 

increased graduation rates and college and workforce readiness. These may lead hy several 

factors such as collaboratIOns with other leamers during the learning process, actualization 

learning, and individual comprehension in a manner (Aydemir, (}zkeskin, & Akkurt, 

2015) 

The hisLOry of Open and Distance Learning (ODL) has reviewed by Anderson 

and Dran in 2011 that it has undergo three pedagogical approaches which arc cognitive­

behaviourism. social-constructivism and connectivism (as cited Aydemi I' et aI" 2015) 

They claim that Cognitive-Behaviorist (CB) model as the primary generation of 

individualized distance education, which support many learners to get education at cheap 

eosts than normal education (Aydemir et a1., 20[5). These may be one of the reason many 

learners pn:fer to take online learning than go for traditional classroom. The theory is 

supported by Daniel where he states that ODL allowed tlexibility to learners (Aydemir et ai, 

20 I Thus, there are widely free online learning resources available in the Internet which 

provide new learning experience to tbose who never taken online courses" 

In a recent survey released on January 15th, 2014 by the Sloan (Allen & Seaman, 

2014) "Grade Change: Trackmg Online Education in the Gnited States" most academic 

officers considering online education as a crucial fundamental to their iong-tenn has 

~isen fi'om 50% in 2002 to about 70% in 2012 bnt dropped to 65% in 2013 due to institutions 

without onlilk olkring as stated in the report (Brahimi & Sarirele, 15). The result call be 

seen through the interest of academics and students at higher education .. also the interest of 

s[adems and teachers at high schools where top GOlversltics has turned to new fOlms of 
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educational delivery called "MOOC," (Massive Open Online Courses) (Brahimi, 2015). For 

instance, the most popular MOOCs provider like Coursera (US) has the largest and enomlOUS 

range of courses covering many subjects and areas where the highest number of courses 

available is relevant to Computer Science and JIumamtJcs (Brahimi, 20 i 5). 

The fact that online leauung offers many benefits to leamer in terms of flex ibilily of 

time. cost and Icaming spaces, however, one might overlook on the delivcrability oflhe 

online content. Befc)re tile content is deliver to learners, the learning application sllch as 

Blendspace, \1oodlc, and Schoo]ogy should deslg:n and snucture carefully to support learning 

process at universities. According to Sun, Williams, and L1U (2004), they found that 

dcpcuding on tecbno]ogJes might not have mucb advantages and arc not tbe source for 

Theretcxe, researchers noted that it is Important to look at the technique 

of content delivery as well as the application of appropriate learning theory and paradigms, 

organisation of contents online as ""np,'t< it: e-Iearning. 

ArtifIcial intelhgence subject has been adapted as the content of study for the online 

learning. topic is relatively new because the term "artificial intelligence" (AI) was only 

first introduced approximately H\'-vemcs ago lD International Joint Conference on 

Computer Science III 1969 (Komienko et aL, 2(15) The definition of artificial intelligence 

can be various. One of them is "the study of the computations that make it possible to 

pcrceive, ,eason, and act" adapted from a digital textbook "Artificial Intelligence" by 

Winston (1992) Nowadays, AJ has become an )mportant subJcct to leam its 

application can help human solve real,wodd problem, For instance, we can llse machine to 

control pests, prune and selectively harvest mixed crops in farming (\\linstoo, : 992). 

Furthermore, we can usc a machine to replace human to do dangerous, inspection, and 

maintenance tasks in manufacrJring. In schools, artificial intelligence is applied where a 

computer is used to help students with schoolwork and make sense of why the students 
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commit mistakes, not just respond to tind the elTOfS. This could help the students to 

understand more about the subJed via online ieammg. However, this project only covers one 

learning unit ti"om the course syllable as the online cOlltent 

I I Problem Statement 

One of the major issue in onlme teaming is that there is a gap between the learning 

environment and the deliverability of the contem itself. Bates argued that the cun'ent MOOC 

platfolTllS only fOCllS on broadcasting content 3nd assessments and not accommodate in the 

relation-making process (as cited in Zawilsku, Jirotka, & Hartswood, 2014). Monis 

mentioned that the MOOe interface have been developed without a clear goal for 

paniclpation of learners who are interested to take online L'''''':' (as cited In ZawiJska et aI, 

20! 4) Therefore, there is a need to revisit the designing of the online learning environment 

and cOnstruct a meaningful online content for learners to enhance their learning experience. 

Based on the literature review, the effectiveness of e-Learning is documented using 

method meta-review by building up the data of several quantitative smdlcs (Noesgaard 

& 0n:green, 20lS). It describes the state of research, explain how the studies evaluate 

different outcomes and discusses different aSIDe'cts ofleaming effectiveness. This is quite 

similar to this study. Nonetheless, this paper is not invotved with re'investigating how 

effective online learning, but comparatively with understanding the measurements and factors 

improving web-based content effectiveness. Through the findings, researcher help to 

enhance learners' ability to learn better through online learning. Therefore, the ouline 

leammg content should be carefully designed to ensure the goal of effectiveness of c­

Learning IS met. 

The purpose of this work is to prese.nt a study on design and developing llutiticiai 

Intelligence web-based conlem for online learning among undergraduates, constructing an 

online leaming environmem uSlng constructiVIst principJe and adapted some components of 

4 
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the Jonassen's model that directly addressed understandings to learners brought for learning 

Artificial Intelligence. In addition, the focus of the online coment remains on providing 

factual content. In this study, tile quality of the web~based instruction was examined a 

questionnaire based on studem's perceptions on seven main aSiper~ts: appearance of web 

pages, hyperlinks and navigation, tedmical issues, online applicatIOns, content delivery, 

Instructor and peer interaction. Thus, students' activities on the designed course was 

examined by administering standard tests with multiple choices answers .. quizzes and for:Jm 

based on content provided. 

1.2 Researcb objectives 

The main objective of this study is to and develop arti ficial intelligence web-

based content for online learnl11g among undergraduate stodents. However, the study is focus 

011 the two specitle objectives: 

• 	 To develop an online learning content for learning artificial intelligence. 

• 	 To evaluate the effectiveness of the online learning content. 

1.3 Researcb questions 

l. 	 What were the students' perccptions regardmg the quality online learning content in 

following aspects: appear8nce of web pages, hyperlillks and navigatIOn, tedl.l1ical 

online applications, content delivc,y, instructor and peer interaction 'J 

2. 	 Were there any differences of students' performance in traditional cass and online 

learning based On the student's post-tost score) 

1 A Significance of study 

lA.1 Knowledge and theory. 

This will contribute to the knowledge for educators and students where 

they wil: discover the construction of the online content learning is equally important 

as learning strategy, The learning theo:), used dunng the learning process will be 
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improved the success of it will be shared among students. The development in 

designing online materials wiil also be improved bettcr learning 

1.4.2 Practice. 

In practice. online iearnmg can help learners to gain morc experience through 

onhnc learning management system and be familiar with current technology for better 

learning. This could benefits the student to look fClr available online course that they 

are mterested in and collaborate with instructors, lecturers, and students from different 

countries, 
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CHAPTER TWO 


UTER4.TURE REVIEW 


2.0 Online learning 

Based on recent research ill the development of education and academlc, European 

authors adopt a statement from Schmidt and Cohen of "rising conJlectivity that reshapes 

traditlonal routines and offers new paths for learning" education in the digital age which is 

relevant to the current context on online learning U\tabekova. Belousov & Sholistikova, 

2015). Online learning started with mformalleaming where learner begin with searching for 

additional resources by browsing the internet. Initially. it comes from learners' initiative 

where it starts from the formal learning (FL) at educational institutions (Ata'~ekova, 2015). It 

IS ImnOl1ant to note that changing the way of learning does not necessary changing one's 

motlvation to leaming. Based on Coombs and Ahmed, infonnallearmng "is shaped as 

systematiz.ed, structmed and organized aetivilles that are addressed to a particular subgroup 

of social community" (as cited in Atabekova, 20 IS), By using a various set of techJ1ologies 

which including Y ouTube, messaging and chat, OCI,ea,;ts, blogs, oniinc grading and more, 

online tool like Web 2.0 allows manifold users make use of the content (Atabekova et ai., 

20! 5) In turn, this will enhance learners' experience in online learning and promote U,e 

advantages of learning online 

Online Icaming can be known as c-Learning due to similar learning cnvltonment 

which is in virtual Ov""";S (Moore, Dicksotl~Deane, & Galyen, 2011), Ii is COtlfimlCd by 

Triacea et 31. (2004) that e-Learning was a type of onhne !earning (cited in Moore et ai, 

2011). Both tcnns are commonly accepted that Icaming content can be offered in different 

formats such as text or vide,) images, and computer hardware like CD-ROM etc. (Omar, 

Hassan, & Atan, 2012) However, researcher claim thaI it is mostly delivered by electronic 

media such as the Internet, intranets, extranets, and hypcrtext/hypemlcdia documents (cited in 

7 
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Oma .. et aI., 2012). Further, e-Lea rning offers several ad vantages where it he lps to lower the 

cost of gaining alternate knowledge, its content is accessible a t any time and any place, it 

builds universal communities w here all learner come together to Icam the content and 

connec t to share their experiences and it brings valuable learner se rvice at one place (cited in 

Omar, 20 12). Thus, these increases the chance fo r learners to get a good academic 

achievement guided by some learning strategy. 

A study has shown that a major bene fit of web-based lea rning is that it a ll ows for selt~ 

paced learning and reflecti on, as two central es tabli shment o f constructi vist epis temology, 

where s tudents can interact at their own paced without physically wa lking into a classroom 

(Bellefeuille et a I. , 2005). By adopting existing wo rk from prev ious scholars, Table 1 

illustrates how variables were integrated across fi ve foundati onal areas of co urse and pro gram 

design. These design frameworks can be adapted in thi s study which is draw ing strength on 

web-based approach to leallling online so tha t constructivi st principles can be appl ied to 

curriculum development projects using a various of innovative strategic app roaches 

(Bell efeuill e et aI. , 2005). 

2.1 Instructional aspects in online delivery 

A suitable design of every elements in online courses is highl y essential to th e quality 

and effecti veness ot' the online learning. Course design can bring great influence on the 

achievement of an online learnin g experience w hi ch is report ed by online lea rners (Song, 

Single ton, Hill, & Koh , 2004). The diffi culty in designin g the online course often assoc ia te 

with th e management and course construction (UDr Online Project, 2010). So, the literature 

rcveals th e concern offlexibility and modul arization in the co urse constru cti on. Shea, Swan, 

fredericken, Pickett (2002) and Swan et al. (2000) found that the hi gher levels of fl exibilit y 

in online cou rse management and easiness of nav iga tion in th e course were linked to greater 

levels of student sa ti sfaction. As such, developer should note that student satisfaction on th e 
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course element is important as design the content whi ch could bring pos iti ve ou tcome for the 

online course. Toven-Lindsey et al. (2010) fo und that clea r objectives and requirements of 

the co urse also boost student satisfacti on. In contradic ti on, poorl y managed onl ine co urse 

cou ld bring di ssatisfac tion to learners (U DI Online Project , 20 10). 

Another importance of the content design is that the course con tents should be the 

la test with the CUITent academic ma te ri al, complex , and delivered in a way that drives the 

learner (as c ited in Soffer, Kahan, and Livne, 2016). Video, lectures , presenta tion slides, and 

multiple communi cation methods devo tes to the effectiveness of online learning as in a rich 

learning environment (as cited in Soffer, Kahan, and Livne, 201 6). Learners who took online 

courses reported that they can gained more access to different in[onnation and data sources in 

a richer learn ing environment (Daugherty & Furrke, 1998). The most significant tri gger in 

learners ' perception of the quality of the online leaming experiences is the course content 

(Pe ltier, Schibrowsky, & Drago, 2007). 

In online learning, easy access to the course could make a different in the lemll ing 

process. T hi s is supported by Palmer and Holt (2010) that learners benefi t in online course by 

recognizing the ease of access to varied, high qua lity, and ti mely learning materia ls. In 

addition, students have more autonomy and control over th ei r learning process in term of 

time and location (as cited in Soffer et ai., 20 16). The fact tha t onl ine learning can add more 

ti me on learn ing the material s in comparison to lea rnin g in tradi tional setting (Roberson, 

Grant, & Jackson, 2005). O ther than that, assessment in online course play an important ro le 

in sl1ldents ' involvement and engagement in the course. It has been reported tha t eva luation 

on ass igrunents is necessary be given in a well -timed manner so tha t learners participated and 

moti vated in the online course (as ci ted in Soffer et aI. , 2016). In contras t, learners can feel 

disappo inted if ins tru ctor of the online course did not list the specify expectations for 

assignments which can lead to student uncertainty towards their instlllctor' s expectations 
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(Hara & Kling , 1999). Another aspect in designing the course ass igrunents , instructo r need to 

organi ze the dead lines in proper so that s t.udent ab le to p lan their time wisely. Thus, thi s 

could help the students to avoid delaying their wo rk and supporting them in self-regu lation 

and administer th em a context for cOIUlec ti on with the instructor and peers (as ci ted in Soffe r 

et aI., 20 16). 

Communica ti on in online learning is al so one of the crucia l basic in the course. 

Accordin g to Soffer, Ka han, and Livne (20 16) , communicati on in online course should be 

cautiousl y designed to facilitate s tudent -instructor and peers ' interactions. This is tru e 

because without. communica tion the transfer of in fo nnation cannot be achieved. Wa ll ace 

(2004) indica tes that communica tion can take place at di scuss ion fo rums, cha t rooms, e­

mails, and synchronous meetings. Foste ring a sensibili ty of connectedness in on line learning 

comm unit y among students in commu ni cation is cruc ial according to Sebasti anel li et a I. , 

20 15 and Wallace (2004) . This indicating tha t peer communica tion is essentia l for 

collaborative leam ing to occur. The situation is very usefu l when the ins truc tor is not 

avail ab le t.o provide an immediate feedback, therefore peer can con tribute in the disc ussion 

forum. In fact, research have proven that instruc tor-s tudent and peer communica ti on are 

picked by students (N0I1hrup , 2002). This is because students feel more engage with the 

online course when everyone invo lved. Thi s could bri ng positi ve impact on s tudent study and 

students' contentment (as cited in Soffer et aI. , 20 16). 

2.3 Instructional design on collaborative learning environment (CLE) 

In 1999, a constructivist designer come out with a model for designing constructivist 

leaming envirorunent (CLE) for guiding knowledge construction and meaning making 

because he beli eved kn owledge CalUlot be transferred in constructivism (Leow & Neo, 20 15). 

T he model was c reated by Jonassen which comprises of six components: l-Problem / Proj ect; 

2-Rela ted Case; 3-Infonnati on Reso urces; 4-Cognitive Tools; S-Conversa ti on / 
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Collaborati ons Too ls ; 6-Social Contex tual Suppon (Leow, 201 5). According to Barrows and 

Tambl yn in 1980, problem-based leaming integrates courses at a curricular level, requiring 

. learners to self-direct their leaming whil e solving numerous cases across a curri culum 

whereas project-based learning focuses on relati vely long-term , integrated units of instruction 

where lea rners focus on complex projects consisting of mul tip le cases (as c ited in Jonassen, 

1999) . The model includes related cases as the componen t ofCLE due to novice learner is 

lacking experience in probl em solving. Based on Jonassen (1 999), related cases in CLEs 

suppon leaming in at least two ways: by scaffolding sJ1,dent memory and by enhancing 

cognitive flexibility . Bes ides, he stressed that to exami ne prohlems, learners need informati on 

to construct their mental models and formul ate hypotheses that lead to understanding of the 

problem space. In CLEs context, it is assumi ng that infomlation makes the most sense in the 

contex t of a problem or application (Jo nassen, 1999). Jonassen (1999) used cogn itive too ls as 

CLEs component to support lea rn ers' performance. The goal of cogn itive tools is to engage 

and faci litate learner in specific kinds of cognitive processing in CLEs. Jonassen (1999) also 

states that " Ieaming most naturally occurs not in iso lation hut by teams of people working 

together to solve problems" which serve th e use of conversation or co llaboration too ls. In 

designing and implement ing CLEs, Jonassen (1999) found that accommodating contex tual 

facto rs is crucial to successful impl ementation. He bel ieved it is to train the teachers and 

perso'Ulel who will be supporting the leaming and to train the students who will be learning 

from the environments. Jonassen 's model (Figu re I) as an integral desigllioo l can be used to 

enhance online learn ing experience, and several studi es had evidence that it can be appli ed in 

different situalions. In thi s work , the model is adapled to strengthen learners' learning 

experience and desires t.o achieve positive outcomes. 
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6- Socl aI/ContelCt l> <l 1Support 

3- lnformil tl on 
Resources 

Figure 1: Jonassen's mode l for designing co ll aborative learning envirorunent (CLE). 
Reprinted from "Design.ing Constructivisl Learnin.g Environment", by D. Jonassen, 1999, 
Place of Publ ication Pub lisher. Copyright Holder. Reprinted with permission. 

[n c-Learning environment, Su n, Willi ams, and Liu (2004) be li eve learners usuall y 

engage in learning as a personal and social construction of knowledge , and development of 

critica l-thinking and problem-so lving skills. Based on constructivist and semiotics theories, it 

encourages students to take charge fo r the learn ing process. This strongl y indicate that on line 

learning is an independent learning process with the help of technology such as Internet. Sun 

et a!. (2004) s tated th at to acquire capability of deep learning, critical anal ysis and self. 

reflection is important and ph ilosophical than acq uiring knowledge. They also men tioned that 

as opposed to knowledge tra nsfer , deep learn ing can only be fo und when tota ll y engagi ng the 

learners in knowledge construction (S un et aI, 2004). 

2.4 Factor that influence effectiveness of e-learning 

A literature study from Noesgaard and Orngreen (20 15) reviewed that contextual 

factors could be more cliti cal to e-learning effectiveness compared to pri oritise factors tha t 

rela ted to e- Iearning so lution and process. Active learning, collaboration , commun ica tion, 
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design, instructional scaffolding, and studcnt,instrllctor interaction and peer,lo'peer 

interaction arc the example of factors that influence t;le c,learning effectiveness (Nocsgaard 

ct aL, 2(15). They also believed that contextual factors arc understood as too complicated 

and unpredictable to llweSl1gate and control research, and it is beyond the duty ofcarniog 

professionals (Noesgaard ct aI, 2015). Other factor sllch as individual and context 

scaffolding also playa role in intluencing e,leaming effectiveness. Individual factors sucb as 

previous e,learning experience, language (second language), motivation, learner 

characteristics and expected workload (Noesgaar-d et al. 20J 5), which is varies across 

individual. Each student has different preferences and challenges. Research data found some 

of the factors that affect student sallsfacrion toward online learning is student control, 

Instructor rapport, enthusiasm, social interaction and more (as cited in Boghikian & Mortagy, 

20(8). In :'vlahle', work, he reveals that student academic performance <lnd 

motivation, and tbat the level of interactivity plays a major factor in student motivation which 

need to be concerned. Previolls relevant work expelience and onltn" experience factors does 

affect tbe effectiveness of e-Leaming of tbe experience of iearner in online learning 

('ioesgJ'aard et al. 2015). This statement is supported by Boghikian & Mortagy (1008). 

where researchers found those factors are beneficial to Icamers if it is corresponding with the 

e,Leaming. 

Self-regulated learning 

social cognitive perspective, the relationship between self'regulated ieaming 

(SRL) and academic achievement has been hypothesized that self,regulatud learning is 

gained through an interaction three important characteristics: a) self-observntion (monitoring 

one's action) scell as the most emcial of these pn)c(~sses; b) self-judgement (evaluation of 

one's performance), and c) self,reactlons (one's response to pcrfom1ancc outcomes) 

(Broadbent & Poon, 2015). This cao conclude that leaming is not a lixed character. 
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