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Abstract 

Gamification is widely being used in every field including education to increase 

motivation as one of the reasons. Learning a programming language is generally 

difficult as understanding abstract notions and most teachers agree that students’ 

struggle with programming languages which then leads to lack of motivation to 

learn afterwards. To solve this issue a case study on the gamification of program- 

ming language class for lower secondary students studying computer science is 

provided and examined. During two-week experiment total of 32 8th grade stu- 

dents participated, and Codehs, a gamified online learning platform, employed an 

experimental group, whereas the control group received the traditional teaching 

approach. Students’ motivation level was measured using the Intrinsic Motiva- 

tion Inventory before and after the experiment. The findings indicated that there 

was significant difference in the level of intrinsic motivation observed in the ex- 

perimental group, thus rejecting the null hypothesis. These findings suggest that 

gamification may have a major impact on intrinsic motivation in the context of 

learning programming language in lower secondary school. 
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AHJatTia 

Ce6entepaix Oipi peTinge MOTMBaMAHBI apTTBIpy yun retimuduKauua 6ap- 

JIBIK Cayiayla, COHBIH iminge Oitim 6epyye KeHineH Komanbuiagbl. Bargapnama- 

jlay TH yiipeHy ageTtre aOcTpakTisi yrbIMZapaAb TYCIHy KMbIHTa COFaybI »KoHeE 

MYFAIMIepsiH KENT cTyteHTTepain, GarnmaplamManay TimgepiMeH KMBIHIIBI- 

JibIK TYQbIpaTblHa Kemiceml, Oy KeltinHeH OKYFa MOTHBAaLIMAHBIH, OOJIMayblHa oKe- 

neni. By MaceneHi menry yin uHcbopMaTuKaHbI OKHTBIH OpTa MeKTenTiH Te- 

MeHTi CbIHbII OKYIIbIapbI Yun 6argqapsaMasiay Timi cabarbiHbiy retimucduKkannsa 

APKbUIbI Kelic-cTaM YCbIHbIJIbIM, KapacTBIpbuigpl. Exi antamprk 9IkKcMepuMeHTre 

6apsbirbl 32 8-cbIHbIN OKYIbIIapbI KaTbIchin, Codehs, reimucduKkauna onnatin 

OKBITY 1aTPOpMACHI SKCIeEPMMEHTTIK TONKA, asl Oakblay TOObIHa JOCTYpPi OKBI- 

TY oMicl KOMTaHbii Tel. OxylIbiIapAbIH MOTUBALHA WeHTetti ykctlepuMeHTKe Hettin 

2KoHe OfaH Kein Intrinsic Motivation Inventory cayanHamacb! apKBUIbI eneHai. 

HormxKesep SKCIepuMeHTTIK TonTa Oalikasiran iIKi MOTHBaliMaA TeHretiingze ait- 

TApJBIKTAa afibIPMaLIbLIbIK OONFAHbIH KOpCeTIM, HEITIK TUMOTe3aHbI 2KOKKa UIbI- 

rapubi. By TyKbIPbIMZap opTa MekTenTe reliMudbukalua Oaryapramasgay Timin 

ylipeHy KOHTeKCTIHJe 1IKi MOTHBalMara YIKeH 9cep eTYl MYMKiH eKeHiH Kepce- 

TeJIl.



AHHOTaluA 

Tetimucukaliua WIMpoKo UCciob3yeTcs BO BCeX Ccbepax, BKIOUad OOpasoBaHue. 

OyHa 43 TIPU MOBbILeHMe MOTHBallMN yyacTHUKoB. Asyyenve a3bIKa Tporpam- 

MMPOBaHHA CUMTaeTCH C1OXKHbBIM KAK NOHHMaHne aOcTpakTHBIX NOHATHH, HW Oomb- 

IUMHCTBO yUNTesel COriacHbl C TeM, 4TO y4allleMca TpyHHO TaeTca B usy4eHun 

ABbIKOB IIPOrpaMMUPOBaHHA, UTO IPUBOAUT K OTCYTCTBUIO MOTHBALM B WacibHeit- 

wem. Jia peliieHua 3TouM mpobsembI Npesaraetca u uccHezyeTcA TemaTuyeckoe 

viecieqoBaHHe Mo retimMucdbuKallMu ypoka UHCopMaTUKH WIA yuallluxca BoCcbMoO- 

ro KJlacca cpejiHeli UIKOJIbI, U3y4aIOWIMX ASbIKOB NporpaMMuposanua. B yByx- 

HeJIeIbHOM 9KCIIepHMeHTe IIpHHAIM y4acTue 32 yyeHuKa 8-x KiaccoB u Codehs, 

miaTcbopMa, OHJlaitH-o6y venus MCHONb3yIollad TeiMuduKauio, Obila IpuMeneua 

K 9KCHepHMeHTaIbHolt Tpyiiie, a TpaNMUMOHHEIM Mero, o6y4eHus - K KONTpONB- 

Hof rpynte. YpopeHb MOTHBAMM CTYTCHTOB H3MepaJICA C NOMOMIbIO OMpOcHuKa 

Intrinsic Motivation Inventory no u mocae skcrepuMenta. Brrsogbl cBugzeresn- 

CTBOBaIH O TOM, UTO Oblla CyIlecTBeHHad pa3HiWa B YPOBHe BHYTpeHHelt MoTu- 

Balluu, HaOsoyqaemad B SKCMePHMeHTANIbHON pyle, YTO OTBepraeT Hy.leByto ru- 

moTe3y. ITU BhIBOJLI CBUETEMbCTBYIOT O TOM, YTO TefiMucbuKallMa MO*KeT uMeTE 

6osIbII0e BIIMAHHe Ha BHYTPCHHIOI MOTHBAIIMIO B KOHTEKCTe H3y4eHHe ASLIKa Ipo- 

rpaMMUpoBaHis B MIaJIUMxX Klaccax cpeaHeit IUIKOJEbI. 
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Chapter 1 

Background and motivations 

1.1 Introduction 

1.1.1 Motivation 

I work in International Secondary school as a Computer Science teacher. One 

of the subjects that I teach is programming. During my work experience, I have 

witnessed many students find programming difficult, and thus, their motivation 

to learn and engagement during the lesson are declined. So, I wondered how to 

find ways to make it simple and entertaining for students to learn programming 

languages. Therefore, I related my academic interest in Computer Science educa- 

tion. Gamification and applying gamification in the classroom, both in secondary



challenges sparks rivalry when applied to competitive students, to give a feeling 

of achievement points and badges are very useful. I am also aware of advantages 

of gamification, as its influence on students’ motivation and engagement, and 

various gamification strategies that can be employed to occurring challenges. 

Furthermore, I have a deep understanding of the specific considerations and 

best practices for implementing gamification in the context of secondary school 

and higher education. I can offer guidance on how to design effective gamified 

learning experiences, align gamification elements with curriculum goals, and ad- 

dress potential cultural or contextual factors that may influence the effectiveness 

of gamification in different educational settings. 

By combining my expertise in gamification and progranuming language educa- 

tion, I aim to contribute to the field by providing valuable insights, recommen- 

dations, and evidence-based practices for educators and researchers interested in 

incorporating gamification techniques to enhance the teaching and learning of 

programming languages in secondary school and higher education environments, 

1.1.2 Gamification, its origin and concept 

Gamification involves putting game elements into non-game situations [1]. The 

term "gamification" was first used in 2002 by Nick Pelling, and it was formalized 

in a paper in 2008. It has expanded its application since 2010 across different fields 

[2]. Instead of a finished product like a serious game, gamification in educational 

contexts refers to the process of integrating elements from games into non-gaming 

situations in order to inspire and motivate learners. This strategy aims to have 

an advantageous effect on learner behavior [3]. 

Bai et al. (2020) [2| in his meta-analysis work stated that in terms of learn- 

ing outcomes students who used gamification strategies in their course performed 

better than their peers who did not. Interestingly that the effect sizes of gam- 

ification did not have much difference depending in the student level, the topic 

area, regardless of tangible rewards included or not in gamification strategy, 

Even though many studies proved that gamification as the general trend of 

being successful strategy, there are still a lot of contradictory findings in the 
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literature. Koivisto and Hamari conducted 26 studies in total in 2019 and 10 

of them had positive results, 9 mixed results and 7 studies with no positive or 

negative results [4]. 

Gamification can be applied in different fields, applying elements from games to 

improve motivation and participation, and also to create experiences that are fun 

and exciting to motivate and stimulate people. Gamification has built-in qualities 

that captivate and engage people, such as challenges, feedback or rewards [1]. 

1.1.3 Gamification in Education 

Gamification is gaining more attention as one of the pedagogical approaches 

to develop student’s motivation and learning in the context of education. Teach- 

ers and educators by presenting gamification elements like badges, levels, quests, 

leaderboards can design learning environment that is interesting and fun for stu- 

dents. Students who experience gamification, starts to participate actively, re- 

ceives immediate feedback and promotes behavior to achieve and compete with 

others [5]. 

One of the main advantage of gamification in education is that students learn 

and feel engaged. If students enjoy learning and learns in an interactive way, they 

will be more motivated and spend more time learning. By arousing psychological 

needs that are autonomy, competence, and relatedness, gamification can increase 

the level of intrinsic motivation. It means that students become in control over 

their studies, they feel that they master when they experience challenges, and 

collaborative and competitive elements help to feel belonging somewhere. 

There are different students with different preferences in studying. Gamification 

provides with personalized approach in learning when students can choose their 

own ways of learning, set their own goals, and can see their own progress. In 

eame-based situations students encounter with challenges that promotes skills to 

solve problems, think critically and creatively. 

However, it is important to note that gamification should be implemented 

thoughtfully and with clear pedagogical goals in mind. Simply adding super- 

ficial game elements without meaningful integration or aligninent with learning 
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objectives may not yield the desired outcomes. The design and implementation of 

gamified elements should be carefully planned, considering factors such as learner 

preferences, task characteristics, feedback mechanisms, and the balance between 

extrinsic rewards and intrinsic motivation. 

Considering all this, gaimification offers a promising approach to enhance en- 

gagement, motivation, and learning outcomes in various domains, including edu- 

cation. By leveraging the motivational qualities of games, gamification can create 

interactive and enjoyable experiences that encourage active participation, foster 

intrinsic motivation, and promote personalized learning. When implemented ef- 

fectively, gamification has the potential to transform the learning experience and 

empower learners to achieve their educational goals. 

1.1.4 Gamification in Computer Science and Software En- 

gineering 

Gamification in the field of Computer Science and Software Engineering also 

can be used as an approach to improve motivation and learning. It helps to 

simplify complex concepts to make it easy to approach and start to make active 

contribution in learning to code. Here are some ways gamification is being applied 

in computer science and software engineering: 

1. To practice coding and increase your skills: For novice learners to practice 

their skills online platforms using gaimification elements and mechanics are 

provided so they can learn in interactive conditions. To compete with others 

and progress in skills these platforms usually have different elements, such 

as badges, leaderboards and levels, coding challenges. When learners finish 

the tasks and challenges, they earn rewards, this makes them stay moti- 

vated and focused. The significance of code readability for software quality 

is discussed in [6], as well as the difficulties computer science students en- 

counter in mastering this capacity. In this study, the researchers introduced 

an online platform that is called GamiCRS. It uses gamification techniques 

sq their students improve their interest in coding and may engage to learn 

code readability. Also, the platform provides with all kind of rewards that



facilitates both intrinsic and extrinsic motivators and game-based mechan- 

ics is included. According to the findings of the study GamiCRS showed 

positive impact on learning outcomes. They suggest that gamification is 

able to enhance the teaching of software engineering classes in a fun and 

efficient way of learning. 

Competitions on Coding: Another way of using gamification is in com- bo
 

petitions of coding. By collaborating with other participants, it triggers 

competitiveness in behavior. Hackathons and programming contests, they 

often offer scoring systems, challenges and time limits, where someone can 

demonstrate their abilities in coding and skill to solve problems. These can 

result that participants may feel being succeeded and even lead to innova- 

tions. 

3. Testing the softwares: Software testing have never been engaging when 

gamification is employed. Jesus et al. in their systematic mapping (2018) 

[7], have found three studies for mutation testing education with gamified 

system design. These studies’ main aii was to improve performance of the 

students and also enhance their level of motivation, interest and engage- 

ment. In order to cultivate learning experiences, in addition to PBL triad, 

they inserted duels and team elements. 

Another work by Yujian Fu and Clarke (2016) [8] presented a tool for stu- 

dents that is cyber-enabled and with PBL triad gamification elements for 

software testing to be fully motivated and engaged. In the system you can 

Gnd tutorials that are designed for testing different tools and techniques. Yu- 

jian Fu and Clarke summarized that there is correlation between students’ 

grades and points, they earned on the gamified tool. It can be accepted 

as efficient system in education of software testing to foster motivation and 

also engagement. 

The results in computer science and software engineering are very encouraging 

that it is very important to set clear learning objectives in designing gamification. 

If camification was integrated without specific meaning, it may result in confusion 
fa ha - 

or decrease in focus of learning outcomes that was intended. When selecting



feedback mechanisms and gamification elements consideration should be adjusted 

according to educational principles. 

Brielly gamification in computer science and software engineering being used 

widely to foster motivation, engagement and learning. Gamification stimulates 

to participate actively, practice coding, participate in contests for coding, team 

up with peers and experience various topics while learning. If gamification is 

implemented deliberately, it may foster love for computer science and software 

engineering and change the way we learn. 

1.1.5 Research Question, Hypothesis, Contribution to Gap 

in Literature 

Most students and teachers agree that learning programming language is very 

difficult as it is hard to understand its abstract ideas and requires ability to solve 

complex tasks. Students may stop learning because of lack motivation when 

they have struggles with understanding the programming languages. This lack of 

motivation poses a significant hurdle to students’ progress and can be obstacle in 

in their future success and advancing in the Computer Science field. To deal with 

this issue, gamification come up as one of the potential solutions to raise students’ 

‘motivation and engagement in programming language learning. 

Research Question: 

This study aims to find the answer to the following research question: Does 

the gamification have impact on the motivation of 8th-grade secondary students 

during their learning of programming in the classroom? 

Hypothesis: 

Our hypothesis state there is no increase in the level of motivation of the 

experimental group versus control group. 

Contribution and Gap in Literature: 

This study seeks to fill a crucial gap in the existing literature by investigating 

the impact of gamification on the motivation of 8th-grade lower secondary stu- 
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dents learning programming languages. The importance of motivation is generally 

accepted and the challenges, students still face when they study programming, 

there is a demand in research of focusing on the implementation of gamification to 

deal with this issue of having motivation in programming, especially considering 

8th-grade lower secondary students. 

By examining the effects of gamification on intrinsic motivation, this research 

will contribute to the existing body of knowledge by providing empirical evidence 

on the effectiveness of gamification in enhancing student motivation in program- 

ming language learning. 

The obtained findings of this study will clear up the potential benefits and 

implications of incorporating gainification strategies in the classroom, specifically 

for 8th-grade lower secondary students. At least some amount of research has been 

done in other countries till now. However, there is enormous gap in researches in 

the field of Gamification from Kazakhstan. 

The results of this study have the potential to make significant contributions 

to the field of computer science education, particularly in Kazakhstan. They will 

provide valuable insights for educators and policymakers, informing instructional 

practices and curriculum development. By demonstrating the positive impact of 

gamification on student motivation, this research can offer guidance for educators 

in designing engaging and effective programming language instruction. Further- 

more, the findings can help bridge the existing gap in gamification research in 

Kazakhstan, laying the groundwork for future studies and advancements in the 

field. 

This study addresses the problem of students’ struggle with learning program- 

ming languages and the subsequent lack of motivation. By investigating the effect 

of gamification on the motivation of 8th-grade lower secondary students, this re- 

search aims to fill the existing gap in the literature. The results of this study have 

the potential to contribute to the field of computer science education, provid- 

ing insights for educators and researchers that intend to apply the gamification 

methods to teach programming in secondary schools and opening the way for 

further advancements in programming language instruction and assessment in



Kazakhstan. 

1.2 Aims and Objectives 

Aim: 

The aim of this study is to explore the learners’ perception of gamification while 

learning a programming language and identify the effect of gamification on the 

motivation of 8th-grade learners. 

Objectives: 

To achieve the aim stated above, the following objectives will be pursued: 

1. To investigate the learners’ perception of gaimification in the context of 

learning a programming language. 

2. To assess the impact of gamification on the intrinsic motivation of 8th-grade 

learners during the process of learning a programming language. 

3. To compare the levels of intrinsic motivation between the experimental 

group that receives gamified instruction and the control group that follows 

traditional instructional methods. 

4. To provide insights for educators on integrating gamification techniques in 

programming language instruction to enhance student motivation. 

By addressing these objectives, this study will contribute to a deeper under- 

standing of the learners’ perception of gamification and its impact on motivation 

in the context of learning a programming language. The findings will provide 

valuable insights for educators, helping them make informed decisions about the 

use of gamification in programming language education for 8th-grade learners.



Chapter 2 

Literature Review 

2.1 Programming learning problems and challenges 

that novice students encounter 

When it comes to programming learning problems, Du Boulay (1989) identifies 

several potential difficulties [9]. These include [10]: 

General Orientation: This refers to the overall understanding and orienta 

tion in program development. It involves the ability to reason about program Fas) a 

development and learn from successful programs. 

Notional Machine: It refers tr The tiona e: It refers to the abstract model of the computing 

process used in program planning. This includes understanding programining 

languages and code. 

Notation: This pertains to the programming language used, including its syn- 

tax and semantics. 

Structures: This encompasses the organization and structure of programs, in 

cluding the planning and development process. 

Pragmatics: This relates to the practical skills involved in analysis, planning 

development, testing, debugging, and other programming-related activities 

Du Boulay (1989) further stresses points that while attempting to address mam 

9



problems at once, students frequently run into difficulties when studying com- 

puter science, particularly when learning to program. Overgeneralization and 

improper analogy use may result from this issue. When students make broad 

conclusions based on their limited programming experience, overgeneralization 

happens. When programming concepts are represented by incorrect analogies, it 

can be difficult for others to grasp what is being programmed. 

In learning programming, it is crucial for students to develop an early under- 

standing of concepts. This understanding serves as a foundation for acquiring 

more advanced programming skills. However, a lack of understanding can occur 

when students simply memorize basic questions or exercises without truly grasping 

the underlying concepts. Similarly, memorizing programming vocabulary without 

comprehending its real meaning can impede learning [10]. 

In work of Singh, T. (2012) [11] General Orientation and Pragmatics also found 

to be one of many difficulties in learning programming. Baist and Pamungkas 

(2017) [12] by conducting the survey among 132 students, identified three main 

difficulties for beginners when study programming: understanding the funda- 

mental concepts of programming structure, designing a program effectively and 

learning the syntax of a programming language. 

Additionally, students often encounter obstacles when learning programming, 

especially when attempting to complete multiple tasks simultaneously. This can 

lead to overgeneralization, where students make assumptions based on limited 

programming experiences. Similarly, misapplication of analogies occurs when 

students use inaccurate comparisons to understand programming concepts. 

It takes active participation in the learning process to overcome these obstacles. 

Instead than depending on mere memorization, students should work to compre- 

hend programming ideas on a deep level. Promoting critical thinking, problem- 

solving techniques, and giving students opportunity for practical application are 

ways that teachers might help with this. 

Students can improve their programming abilities and develop a solid founda- 

tion in the topic by solving these challenges.



To find solutions around these issues, it’s critical that students actively partic- 

ipate in the learning process, seeking a thorough comprehension of programming 

principles rather than relying just on rote understanding. Teachers should encour- 

age critical thinking, problem-solving, and hands-on practice to enhance students’ 

comprehension and practical skills in programming. 

2.2 Issues encountered in Implementing Gamifi- 

cation for Teaching and Learning Program- 

ming Courses 

Issues that students encounter during study of programming course [13, 14, 15] 

was determined that forced the integration of gamification in these courses, which 

are categorized as follows [16]: 

e Teaching methods: The traditional teaching approach often lacks person- 

alized instruction due to large class sizes, a fixed curriculum, and limited 

feedback from teachers. These factors hinder the effectiveness of delivering 
. o 

progranuning concepts to individual students. 

Study methods: Many students lack the necessary background knowledge 

and experience in programming, resulting in difficulties in problem-solving. 

Additionally, students may not possess effective study techniques that fa- 

cilitate their learning in programming courses. 

The nature of programming itself: Programming languages often have com- 

plex syntax, requiring students to develop an abstract way of thinking. 

These cognitive demands can pose challenges for students in grasping and 

applying programming concepts effectively. 

e Psychological and social effects: Students may experience a lack of moti- 

vation in learning programming, which can hinder their engagement and 

overall performance. Anonymity within the classroom environment and a 

lack of interaction among students may further contribute to decreased mo- 

tivation and collaboration. 

11



e Academic failure: S ademic failure: Some students may struggle to meet the requirements 
of 7 = * = ‘ 7 - . . . . : 

programming courses, leading to academic failure. This can result in 

students dropping, failing, or withdrawing from the course, limiting their 

progress in programming education. 

Addressing these issues is crucial in i g se issues is crucial : me ean 
| in implementing gamification strategies to 

enhance teaching and learning experiences in programming courses. By under 

standing and mitigating these challenges, educators can create a more engagi ” Me = = ge ging 

and supportive environment that promotes students’ motivation, learning, and ae , anc 

success in programming. 

2.3. The benefit of implementation of gamification 

in teaching 

Gamification, as a method of encouragement and motivation, has proven to 

be beneficial in various educational contexts, including teaching, learning, and ) : 5 l 

evaluation (De Sousa Borges et al., 2014) [17]. The integration of gamification in 

learning has been found to be both easy and effective (Al-azawi et al., 2016) [18] 

Here are some of the benefits of implementing gamification in teaching and 

learning, supported by research: 

Increased engagement and motivation: Gamification increases student engage eis Fi o 1 

ment and motivation, addressing the intrinsic needs for autonomy, competenc } i €, 

Students are more likely to be actively involved in classroom and relatedness. 

hibit a higher level of motivation (Lee and Hammer, 2011) [19] 
activities and ex 

= 
ig P F i ges . ? pgs 

. 

Enhanced teamwork and collaboration: Gamification can be implemented in 

eroup learning activities, promoting teamwork and collaboration among students 

It encourages them to work together, solve problems collectively, and foster a sense 

of camaraderie and shared achievement [20]. 

Improved learning outcomes: Gamification has been found to enhance learning 

and understanding of complex su 

evels, and interactive feedback, students are more likely 
3 c 

lore likely to erasp 

bjects. By integrating game-like elements, such 

as challenges, | 

[2



and retain knowledge effectively [20]. 

Emotional experi ei Ae 
riences and positive co Plnetfankt 

eruokiare Ye tard | P 3 e feelings: Gamification evokes a range of 

emotions in students, from curiosity to joy and a sense of accomplishment. It cre 

ates positi a arian 
: a. 

positive emotional experiences, such as optimism and pride, which contribute 

to a favorable learning environment (Surendeleg et al., 2014) [21] 

Social interaction and communication: Gamification encourages social int 

eqs : . . 
SsOClal lnter- 

action among students through discussions and exploration of concepts. W1 

; ; ; 
. When 

faced with difficulties, students have meaningful conversations to develop answe op answers, 

boosting teamwork aud communication (Lee and Hammer, 2011) [19] 

Supports individual expression: According to Lee and Hammer (2011), gami 
, gami- 

fication offers a platform for shy learners to express themselves as well as for e 
iy WV 

eryoue in the classroom to publicly recognize their accomplishments and growtl : 1 

[19]. 

Gamification encourages independent learning, empowering students to tal 
" Abs TO take 

control of their own learning processes. It encourages a sense of self-reliance and H-rehance alc 

responsibility since they are allowed to experiment, study, and explore at thei 
J =" > at their 

own speed (Pavlus, 2010) [22]. 

Gamification occurs aside from inside of the classroom to provide flexible lear ate 

ing regardless of it. In their spare time, students can participate in gamified as 2 Se 

signments and activities, which offer chances for further learning and engagement ‘ ‘ment 

with teachers and classmates [22]. 

Immediate feedback: Gamification allows teachers to provide students feed 

back right away, giving them immediate information on how they are doing and 

crowing. This supports ongoing learning and progress by enabling a deeper ern 

prehension of their advantages and potential improvement areas [23]. 

In conclusion, gamification may be used to teach and learn programming courses 

and has several advantages, such as increasing motivation and engagement, en- 

couraging teamwork, and improving learning outcomes. In addition to support- 

and individualized instruction, it generates a dynamic and engaging 
ing adapted 

that encourages good emotional experiences. Additional] 
, 

c V, learning environment 

13



gamification extends learning beyond the classroom, promotes social interaction 

and provides immediate feedback to students, contributing to a more effective and 

enjoyable learning experience. 

2.4 SDT, Self-Determination Theory 

Students find programming difficult and become demotivated and as a result 

struggle and under-perform in programing studies [15]. This occurrence could 

be explained by the Self-Determination Theory [24]. This psychology theory is 

interpreted as if someone believes their actions makes change, then they tend to 

be more motivated, and thus have favorable impact on the result they wish. 

Based on Deci and Ryan’s Self-Determination Theory (SDT) [24], effective 

gamification involves employing game elements to satisfy three fundamental re- 

quirements for intrinsic motivation. 

— Relatedness is the desire to communicate and relate to others. 

—~ Competence is the requirement to solve issues effectively in a certain set- 

ting. 

— Autonomy is the desire to be in charge of one’s own life. 

Self-Determination Theory (SDT) is the theoretical model that was applied in 

the most works [25, 26]. 

The researchers of of this experimental study [27] designed their gamification 

approach based SDT to determine how gamification affects programming learn- 

ing and evaluated cognitive, behavioral, and motivational learning outcomes in 

their analysis. Results indicated that gamification has a positive impact on pro- 

gramming learning through its influence on intrinsic motivation. The effect of 

gamification on intrin 

ally changing to negative when learners had less experience with program- 

sic motivation shifted over time, beginning as positive and 

eventu 

ming. 

In order to motivate computer science students to start and finish programming 

assignments sooner, this paper [28] develops and evaluates a gamification method 
chow oO 

14



that makes use of software engineering tools. The study suggests that team-based 
leaderboards with an automated unit testing system, which provides immediate 
feedback upon task completion, can effectively motivate students by satisfying 
their needs for autonomy, competence, and relatedness. 

15



Chapter 3 

Methodology 

The previous chapter contains a literature review concerning the study of gam- 

ification in different countries. For now it became clear for us the prior studies 

that already have been done in this area. This section introduces the methodol- 

ogy used to explore how gamification affects students’ motivation when they are 

learning programming languages in the classroom at Galaxy International School, 

Almaty, Kazakhstan. We carefully chose specific ways to gather and analyze data 

for this study. By doing this, we aimed to find meaningful insights that can help 

us understand the topic better. We also want to be honest about the limitations 

we faced during the study, like things we might have missed or areas that need 

further investigation. Further, we will provide recommendations for future re- 

search in order to make improvements and contribute to the growth of this field 

of study. 

3.1 Project of the study 

The project of this study adopts a quantitative research paradigm, which fo- 

cuses on gathering numerical data and operates under the assumption that reality 

ured, tested, and replicated. Quantitative methods emphasize objec. can be meas 

statistical analysis of data collected through Polls tive measurements and the 

questionnaires, interviews, or existing statistical data using computational] tech- 

niques. 

16



To address the research objectives and obtain comprehensive answers to the 

research questions, a case study project with a comparative analysis was chosen 

within the framework of a quantitative approach. For a more objective observance 

of the occurrence, quantitative methodology was applied to present understanding 

in the details of the impact of gamification on students’ motivation. The design 

of the experiment helps to explore the students’ involvements with the gamified 

classroom. 

For a more objective observance of the occurrence, quantitative methodology 

was applied to present understanding in the details of the impact of gamifica- 

tion on students’ motivation. The design of the experiment helps to explore the 

students’ involvements with the gamified classroom. 

The goal of the researcher is to make contribution to existing literature on 

gamification in computer science education, specially in the instruction of pro- 

gramming. The results obtained will display effectiveness and employing the 

gamification as one of the teaching techniques, and inform the potential benefit 

and challenges they may encounter to those educators who want to apply gamifi- 

cation as the useful tool. 

3.2 Partakers 

32 students of 8th grade from Galaxy International School participated in this 

study. The implementation of gamification and its elements in the classroom was 

seen as an innovative approach, particularly in the context of computer science and 

software engineering education. Teachers recognized the importance of adapting 

quickly to the changes happening in the educational landscape to nurture young 

wndividuals with a global outlook and the necessary skills for future careers in 

programming. 

In this quasi-experimental research, a pre- and post-test questionnaire was ad- 

inistered to assess the impact of gamification on students’ motivation in learning 
ministere SS The 

es. The study aimed to examine the potential of a gamified 
programming languag 

| 
prog dents’ performance and understanding of the subject 
classroom in enhancing stu ai eed ata 

‘70 | otal an eir ; 

matter. The sample size included 32 students in average age was 
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nearly 14 years old. 8 A class was the experimental group, where the gamifi- 

cation was applied to their lesson and 8B was the control group,who studied in 

traditional method. 

Before the experiment, the average score of the gamified group was 71.43, while 

the average score of the non-gamified group was 70.35. The gamified group com- 

prised 18 students, including 12 girls and 6 boys. On the other hand, the non- 

gamified group consisted of 14 students, with 8 girls and 6 boys. 

By comparing the outcomes between the experimental and control groups, the 

study aimed to evaluate the effectiveness of gamification in enhancing students’ 

motivation and engagement in learning programming languages. The gender dis- 

tribution within the groups was also taken into consideration to explore any po- 

tential differences in response to gamified instruction. 

The participation of these 8th grade students in the study allowed for an exami- 

nation of the impact of gamification on their motivation levels, providing valuable 

insights into the potential benefits of integrating gamification into programming 

language education. 

3.3. Course of the Action 

Before conducting the research, we got the permission and approval from school 

principal to ensure authorization of the participant selection and conduct of the 

experiment. When we first met with the participants, we explained the aim of 

the study and how it will be carried out, indicating how the procedure will be 

followed: 

both before and after the experiment the participants were 
For collecting data, 

event privacy disclosure and for students’ 

asked to fill out the questionnaire. To pr 

e sent to each student individually. In order not to 

convenience Google forms wer 

interrupt class environment, the questionnaires were delivered in the beginning of 

the lesson. 

e data efficiently, digital format was preferred for storage and thus 

To collect th 
uputers. Students were informed be- 

participants took the questionnaire via col 
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forehand al D0 ’ tie x 
a ut the date and time of administering the questionnaire and tl 

experiment. en ee 
° Ae 

Pp t. The main goal was to understand participants’ perception of eamifi 

eatio r a 
me PS gamifi- 

n during lesson of programming language in the classroom. To establish tl stablish the 
r | g | a ll ss 

In Google forms. 

3.4 Data collection 

saa this study in the process of the collecting the data, we used the questi 

naire named as Intrinsic Motivation Inventory (IMI) [29] that fierleped te — 

motivation levels of the participants. We conducted the IMI questionnaire ee 

grade students to obtain information on the participants’ motivation asia _ 

study the programming language with the special focus gamification effect 
as 

Sete 0 

their change of motivation. 
" 

This IMI inventory is a tool that is regulated to measure various characteristi 

. . . . . * . 
. 

‘ 18 1CS 

of intrinsic motivation like enjoyment, interest and perceived competence. Wi -LETICe. Ve 

derive deep understanding on how internally people motivated when th 
~ “ ey are 

engaged in a specific action or learn something. 

By using the IMI questionnaire, the researchers aimed to gather quantitati | tive 

data on students’ motivation levels before and after the implementation of a gam- 

‘fieation in the prograinming cou 

to evaluate the influence of gamification on students’ motivation, allowing t] he 

ffectiveness of using gamification as a motivational tool 

es 7 : 
rse. The questionnaire responses were analyzed 

researchers to assess the e 

in the learning environment. 

The questionnaire included a series of questions aime ‘ ‘ P q s aimed at capturing students’ 

nerceptions, attitudes, and experiences r 

as their level of intrinsic motivation, engagement | elated to the gamified classroom environ- 

ment. It focused on aspects such 

ment in learning programming languages. The questionnait ‘Sstonnaire 
interest, and enjoy 

structed to ensure its validity and reliability in measuring t] 
1¢e 

was carefully con 

intended variables. 

Students were asked to provide their responses based on their personal — 
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C as Pe room. a 1 ir i | p = co) oO ? fs D4 il 

im en a al ; | ; O O Tr 

The students were instructed to fill out the questionnaire honestly and to tl 
ae SUly 1e 

best of their ability. The data collected from the questionnaire responses would 

*. e : . . zi . * 
uM 

provide valuable insights into the effect of gamification on students’ motivati students ‘ivation 

levels rine naTnine 
: : 

1s during the learning of programming languages. 

325 Measurement tools 

ia ae sey the evaluation measures focused on assessing students’ intrinsic 

motivation using the "Intrinsic Motivation Indicator" (IMI) inventory devel | 

by Ryan and Deci [29]. This inventory has been widely used in ievataee — 

‘ments to measure intrinsic motivation in various contexts. The =mmciong thar, 

which capture different aspects of motivation, were transformed into a action 

naire format and presented to the students. 

The questionnaire consisted of 7 statements, and the students were asked t ts were id, fo 

rate their agreement or disa 

(strongly disagree) to 7 (strongly agree). The statements aimed 

njoyment, fun, interest, attention, and overall perception of 
O 

greement with each statement on a 7-point Likert scal le 

ranging from 1 

to assess students’ e 

the activity related to programming language. 

To create a trustworthy atmosphere for the questionnaires, the students were 

provided with the question 

ar classroom lesson. The questionnaires were conducted in 
SCL 11 

naires a few minutes before the start of the experi He e PY ]- 

ment during the regul 

English, following the school’s educational instruction. 

The questions during were designed to gain a deep understanding of the stu 

dents’ motivation specifically related to programming language. The student . students 

es their honest opinions and provide detailed respons 
‘a responses. 

were encouraged to expre 

The questionnaire [29] consists of 7 questions:



1. I enjoyed doing this activity very much 

2. This activity was fun to do. 

3. I thought this was a boring activity. 

4. This activity did not hold my attention at all. 

5. I would describe this activity as very interesting. 

6. I thought this activity was quite enjoyable. 

7. While I was doing this activity, I was thinking about how much I enjoyed 

it. 

All 32 students participating in the study answered the saine set of 7 questions 

using Google Forms, an online platform for survey administration. The students’ 

were collected, sorted, and analyzed to derive meaningful insights. Addi- 
answers 

the responses were transcribed to ensure accurate documentation of the 
tionally, 

students’ perspectives. 

To analyze and present the study’s findings and to fully comprehend the effect 

tion on students’ motivation to learn programming languages, the data 
of gaimifica 

urce of data. 
from the questionnaires served as an important so 

36 Experiment Conducted for 8th Grade Stu- 

dents to determine the impact and outcome 

of the gamification. 

Conducted experimental study was aimed to explore the impact of gamification 

grade students who learn programming language in the 

on the motivation of 8th 

focused on testing the hypothesis that claims 

classroom. The main goal was 

n implementation will not increase students’ level of motivation 

the gamificatio 

t be motivating force for par 

in Almaty the experiment was carried out on the 

r two classes of 8th grade, 8A and 8 B. 

and can no 
ticipants further learning. At Galaxy 

International school located 

lesson of computer science fo 
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| There were 18 students in 8A class and 14 students in 8B class, with 32 

os total. Diversity of the class has ranged by countries as there —_ l . ances 

Almaty and international students from other —— like Toles a 

aim ae me ——_ was equipped with computers for each siniler ah 

nnection were provided to access the online gaiification platform for 

experimental group for gamified experience. 

Evaluating the impact of gamification on students’ motivation was th 

goal of the study and for its realization we applied quantitative sesearch at 

The main data collection tool was IMI questionnaire developed by an 

Deci [29] for measuring intrinsic motivation of the participant. We fiom i his 

questionnaire for our study because it has been used widely in other experi l rimenta 

works before. 

There are 7 statements in the questionnaire with options on 7-point Lik a : : , 5 a lkert 

scale, starting with 1 being as strongly disagree to 7 being as strongly st 7 agree. 

The statements formulated such as to grasp students’ level of motivation whil 
; . ; ‘ Ivation while 

acting in gamified learning platform. By this questionnaire - mh we they were inter 
elated to impact of gamification on students’ can obtain necessary information r 

motivation, also offering understanding of their condition within the activity as 

their enjoyment, boredom and interest. 
ny HS 

All necessary permissions and approvals were acquired from the school principal 

e the conducting the experiment. To establish transparent and trustful se 

he experiment was explained to students and how it is carried 

acquainted with it. Before and after the experiment th e 

befor 

ronment the goal of t 

out, so the students get 

requested t 

the lesson, lasting for 2-3 minutes, to provide convenient 
participants were 9 fill out the questionnaire. The questionnaires w 

*S Were 

taken at the beginning of 

circumstances to collect the data. 

For easy access and convenience, the questionnaires were sent out to every stu 

dent via Google forms. Fol 

questionnair 

way to explore the students’ motivation in relati tation 

lowing the school’s educational instruction languag 
age. 

the questions in the e were presented in English language. IMI ties 

designed in a 
tionnaire were 

Quantitative data was gathered from the results of students’ : ‘ ents 

with programming. 
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responses from questionnaire that would help to provide comprehensive aceilvais 
_ cl 

of students’ motivation in regards of gamification impact. 

Before the experiment the researcher checked carefully different online eam 
: gam- 

ification platforms. Most of the platforms were designed to adults and skills 

with medium and above and integrated tasks seemed difficult for 8th grade stu- 

dents. Therefore, for this experiment as the gamification platform CodeHS. a 

web-based platform was chosen (see Appendix A). CodeHS is very ealitiease: 

platform with many courses of different computer science subjects and topics for 

every age. There are many interactive lessons, tutorials, quizzes and tasks for 

problem-solving according to programuning language or other computer science 

related subjects. learning sections Along with the study materials various gamifi- 

cation elements such as points, badges, feedback and progress tracking system are 

integrated in the platform. The researcher particularly selected “Intro to Com- 

puter Science in Python 3” course for this experiment, as it contains the list of 

necessary topics similar with the academic syllabus that 8th grade students need 

to acquire for fundamental programming skills. 

The gamification elements that are integrated in the learning process serves 

to increase learners’ motivation and engagement. In the process of learning on 

the platform, for completing topic and solving the problem, points and badges 

are awarded to learners for sense of achievement that also can be shared for view 

with others. It is availabl 

The progress bar encourages to continue to learn and engage in the 

advancement throughout the course. The design and 

e to check how much topics were covered by checking 
. oS 

progress bar. 

activities by showing the 

are formed in accordance to students’ preferences and 
presentation of the course 

er to boost favorable behavior to learn programming and gain 
interest in a mann 

coufidence in coding skills. 

The experiment was conducted for 2 weeks during their computer science 

lessons. There are 2 hours and 40 minutes in total the experimental group was 

ainified learning activities. 

al groups with the difference in teaching approach. The 
The curriculum was the same for 

exposed to g 
me for both 

control and experiment 

onsistec 
d of 14 students followed the traditional method. In 

experimental group © 1 of 18 students experienced gamifying method and 

the control group consiste 
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the first : 
week topics such as conditi 

cetgel Gath p uch as conditionals, comparison and logical 

ered, in the second we fess 
xical operators wer 

loops are mir eek topics related to loops including while | RE 

s are explored.
 During thes 

vhile loops ai ; 

ing these two weeks students were given diff ir Te n ditterent task sks 

] 1g oO wh a . ’ | 4. i hs a } le: oO 

However, we observed signi ; 

control group that pelea 
nie between these two groups. T] 

— er - _ ed the traditional teaching approach, where the t - 

wanee d a ponvennenal manner. On the contrary the experi opics 

; involved in a gamified environment, using the CodeHS chile nn group 

atiorm to access 

to learning materi a a materials ‘] i 
g als and expel ienced different gamification eler t 5 elements whicl 

: ‘tl Was 

provided as additional motivation to solve the tasks 

After two Vv eeks at the e 1 . G and of the experiment b 2 , oth the experiment vO W ental and control 

groups have taken the questionnaire again. The obtained quantitati 

sorted, analyzed, and reported. For statistical analysis ho nalnne ne ridin 

mation, responses were recorded and evaluated. The secsandinie at 7 ae mor 

any significant differences in students’ motivation between site’ om ee 

comparing the data from the experimental and control sroups ae p S. 

‘sis and questionnaire details w ined ; ils we obtained v i ‘d valuable insi nsight 
Through data anal} 

affects students’ motivation. The results of the stud d y made it 
on how gamification 

possible to identify areas for 1 

The research also provided suggestions for teack 
eachers 

mprovement in studen ;> motivati lents’ motivation that might be 

addressed in future lessons. 

fication as a motivational technique in the context of me) 
on the usefulness of gam 

learning programming languages. 

experiment with 8th-grade students was to find out how 7 gam- 
In summary, the 

ification affected student motivation to learn programming languages. The " 

to Computer Science 10 Python 3" course and the CodeHS olesform 130 : intro 

amification elements 

30] presented 

ive examination of th 

data on students’ 

ys conclusions help in understanding the possibl 
, 2 POSsSsiDle 

students to g including points, badges, and progress tracki 
88 tracking 

A comprehens 
. 

to the quantitative 

plied. The stud 

ions of gainification i 

e impact of gamification was possible beca because 

motivation that the questionnaire-baged Ire-base 

evaluation sup 
n programming language learning oi] x y g. 

advantages and limitat



Chapter 4 

Results 

4.1 Students’ Questionnaire Results Dealing with 

Gamification in the Context of learning Pro- 

gramming Languages. 

In the Section 3.4, of the 3rd Chapter, we mentioned that a questionnaire was 

administered to 8th-grade students studying Python as part of their Computer 

Science subject at school. The purpose of the questionnaire was to assess the 

students’ level of motivation affected by the presence of gamification elements 

in their learning process. The researcher placed significant emphasis on undey- 

standing the impact of motivation on students’ learning during the data collection 

phase of the study, drawing from previous research experiences on gamification 

implementation. 

he belief that gamification has a positive effect on students’ The researcher held t 

was supported by existing studies. To investigate this further, an learning, which 
) was taught using gamification techniques, while a control experimental grou] 

on in a traditional manner. The data collection employed 
group received instruct! , , | | 

with the questionnaire serving as the primary instrument 
a quantitative approach, ee 

to gather insights and obtain quantitative data. 

consisted of seven questions designed to capture information 
The questionnaire 

e
o
 |



about the students’ experiences and perceptions regarding the impact of gam- 

ification on their learning. These questions likely aimed to assess factors such 
as motivation, engagement, enjoyment, and perceived effectiveness of gamified 

learning activities. 

4.1.1 Quantitative data analysis. 

The obtained quantitative data were carried out through Intrinsic Motivation 

Inventory (IMI). This inventory measured the students’ motivation over a period 

of two weeks, specifically during the fourth term. The results of the questionnaire 

were recorded in Tables 4.1-4.4, with each student’s responses for the pre-test 

and post-test for experimental and control groups captured. The columns in the 

table represent. the seven statements from the IMI questionnaire, and the values 

in each column indicate the scale of agreement or disagreement (ranging from 1 

to 7) expressed by the students for each statement. 

7 statements from IMI survey [29]: 

1. I enjoyed doing programming very much 

2. Programming was fun to do. 

3. I thought programming was @ boring activity. 

4, Programming did not hold my attention at all. 

5. I would describe programming as very interesting. 

amming was quite enjoyable. 
6. I thought progr 

g, I was thinking about how much I enjoyed 

While I was doing programmn 

“I
 

it. 
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Table 4.1: Data Collection of pre- test_of Control Group 

No | Students of 8B Q1 | Q2 | Q3 | Q4 | Q5 | Q 6 

1 Student 1 3) 4 4 5 5 5 

2 Student 2 7 7 6 7 7 7 

3 Student 3 3 3 3 5 3 4 

4 Student 4 4 2 1 6 4 5 

5 Student 5 

6 Student 6 

7 Student 7 

8 Student 8 

9 Student 9 

10 | Student 10 

11. | Student 1 1 

12 | Student 12 

13. | Student 13 

14 [sede EE 
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Table 4.2: Data Collection of pre- test of Experimental Group 

No | Students of 8A Q1 | Q2 | Q3 | Q4 | Q5 | QE | Q7 

1 Student 1 1 2 2 6 3 2 1 

2 Student 2 3 4 3 6 5) s) 4 

3 Student 3 5 7 5 ) 5 7 4 

4 Student 5 5 4 6 5 4 5 3 

5 Student 5 4 5 6 5 5 4 3 

6 Student 6 4 3 3 4 4 3 3 

7 Student 7 4 5 5 5 4 5 1 

8 Student 8 5 4 7 6 6 5 1 

9 Student 9 4 4 4 5 4 5 3 

10 | Student 10 +) 5 9) 4 5 5 5 

11 | Student 11 4 4 a) 5) 3) 5 4 

12 | Student 12 2 2 4 5 2 2 1 

43 | Student 13 3 |5 |4 |3 |4 |4 2 

14. | Student 14 4 5 6 4 4 5 4 

15 | Student 15 5 |4 |4 |7 |5 [6 5 

16 | Student 16 6 6 4 4 6 4 4 

17. | Student 17 2 |5 |2 |6 |4 J3 4 

is | Student 18 1 Jl [3 [2 |2 42 1 
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No | Students of 8A Q1 | Q2 | Q3 | Q4 | Q5 | QE | Q7 

1 Student 1 1 2 2 6 3 2 1 

2 Student 2 3 4 3 6 5 5 4 

3 Student 3 5 7 5 5 5 7 4 

4 Student 5 5 4 6 5 4 |5 3 

5 Student 5 4 5 6 5 5 4 3 

6 Student 6 4A 3 3 4 4A 3 3 

7 Student 7 4 5 5 5 4 5 1 

8 Student 8 5 4 7 6 6 5 1 

9 Student 9 4 4 A 3) 4 5 3 

10 | Student 10 5 5 5 4 5 5 5 

11 | Student 11 4 4 5 5 5 5 4 

12 | Student 12 2 2 4 3) 2 2 1 

13 | Student 13 3 3) 4 3 4 4 2 

14 | Student 14 4 5 6 4 4 o 4 

15 | Student 15 a) 4 4 7 +) 6 5 

16 | Student 16 6 6 4 4 6 4 4 

L7 | Student 17 2 5 2 6 4 3 4 

1 1 3 2 2 2 1 Ctident 18 



Table 4.3: Data Collection of post- test of Control Group 

No | Students of 8B QI | Q2 | Q3 | Q4 | Q5 | Q6 | Q7 

1 Student 1 3 3) 3 4 6 4 6 

2 Student 2 7 7 7 7 7 |7 7 

3 Student 3 4 5 4 5 5 o 5 

4 Student 4 3 5 4 2 2 4 5 

) Student 5 3 +) 6 4 i) 6 6 

6 Student 6 6 5 4 5 5 3 4 

7 Student 7 3 5 5 4A 4 5 3 

8 Student 8 4 4 2 3 4 3 3 

9 Student 9 6 7 4) 9 6 7 4 

10 | Student 10 7 9 3 7 3 7 3 

11 | Student 11 6 6 4 5 5 6 3 

12 | Student 12 6 5 4 4 4 3 4 

13 Student 13 6 5 2 4A 6 6 7 

14 | Student 14 6 5 5 5 6 6 4 
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Table 4.4: Data Collection of post- test of Experimental Group 

No | Students of 8A Q1 | Q2 | Q3 | Q4 | Q5 | QE | Q7 

1 Student 1 3 4 1 1 2 1 1 

2 Student 2 6 6 6 5 6 7 6 

3 Student 3 7 6 6 6 7 6 7 

4 Student 5 6 4) 6 6 4 5 6 

5 Student 5 5 4 6 6 7 6 6 

6 Student 6 5 4 7 6 5 6 7 

7 Student 7 4 5 6 6 4 3 5 

8 Student 8 6 5 7 7 6 6 7 

9 Student 9 4 4 5 5 4A 5 4 

10 | Student 10 7 +) 7 7 6 6 7 

11 | Student 11 4) 4 6 6 3 ) 6 

12 | Student 12 3 3 4) 5 4 5 6 

13 | Student 13 6 6 4 5 6 6 4 

14 | Student 14 9) 5 1 4 4 4 4 

15 | Student 15 4 5 5 7 4 5 3 

16 | Student 16 6 7 6 6 6 7 7 

17. | Student 17 3 3 3 4 3 3 3 

18 | Student 18 1 2 2 2 3 2 1 
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Table 4.5: Statistical Analysis of Questionnaire Results 

mean stddev p-value 

Exp. Control | Exp. Control | Exp. Control 

Group Group Group | group Group Group 

Pre-test | 4.08 4.68 1.01 1.24 
0.002 0.627 

Post-test | 4.89 4.80 1.44 0.91 

In Table 4.5, the mean scores, standard deviation, and paired t-test results 

for the IMI interest/enjoyment subscale of before and after the survey of both 

the experimental and control groups in the baseline study are presented. This 

table provides an overview of the students’ responses and the statistical analysis 

conducted to assess the impact of gamification on students’ intrinsic motivation 

in the context of learning programming languages. 

The results reveal that the mean scores for the self-report interest /enjoyment 

subscale were statistically significant for the experimental group (p > .05). This 

indicates that the gamification elements implemented in the experimental group 

had a notable effect on students’ motivation. 

The initial hypothesis proposed that there would be no significant difference in 

intrinsic motivation between the group that underwent gamification and the con- 

trol group. To test this hypothesis, a t-test was conducted on independent samples yol group. 

to compare the intrinsic motivation of the experimental and control groups. 

At the beginning of the experiment, there was no substantial contrast in the 

intrinsic motivation scores between the gainified group (mean = 4.08, SD = 1.01) 

and the non-gamified group (mean = 4.68, SD = 1.24). This suggests that initially, 

both groups had similar levels of intrinsic motivation. 

However, at the conclusion of the experiment, there was a significant difference 

tivation between the gamified group (mean = 4.89, SD = 1.44) 
in the intrinsic m0 

| 

(mean — 4.80, SD = 0.91). The p-value for the gam- 
and the non-gaiified group 

ified group was 0.002. indicating a statistically significant difference in intrinsic 
ine as U. ; { 

3 ar potisaan cf 

motivation. For the non-gamified group, the p-value was 0.627, suggesting no 
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significant difference in intrinsic motivation. 

Based on these outcomes, it can be concluded that there was a significant 

difference in intrinsic motivation between the two groups. The implementation 

of gamification elements in the experimental group positively influenced students’ 

intrinsic motivation. As a result, the null hypothesis, which stated no difference 

in intrinsic motivation, was rejected. 

These findings support the belief that gamification can be an effective ap- 

proach to enhance students’ motivation in the context of learning programming 

languages. The use of gamification elements in educational settings has the po- 

tential to engage and motivate students, ultimately leading to improved learning 

outcomes.



Chapter 5 

Basic Findings. Limitations. 

Recommendations. 

5.1 Basic Findings. 

This chapter sums up the research findings, considers the limitations, represents 

the study recommendations and summarizes the research work. The research 

findings based on the aim of the study are given below. 

Students’ motivation during implementation of gamification in the 

learning of programming language. The results of the questionnaire show 

that gamification has a positive effect on increasing students’ motivation and 

interest in learning which contributes to further learning, rather than traditional 

approach. 

Quantitative data in action research. In the action research, quantitative 

data was collected through classes and questionnaire operated among 8th grade 

students using both gamification and a traditional approach. The research took 

eg the 4th term of the 2022-2023 academic year, specifically in classes 
place durin 

al of 32 students participated in the experiment, with 18 students 
8A and 8B. A tot 

in Class 8A and 14 students in Class 8B. 

The researcher followed the same curriculum for both the control group (which 
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used the traditional approach) and the experimental group (which incorporated 

gamification) over a period of two weeks. The objective was to examine the impact 

and outcomes of gamification on students’ motivation in learning programming 

languages. 

The results obtained from the questionnaire, which was administered both with 

and without the use of gamification, indicated a significant positive effect of gam- 

ification in the classroom. When analyzing the p-value scores of the experimental 

and control groups, as shown in Tables 4.5, it was observed that the level of student 

motivation in the gamified group increased notably. Specifically, the mean scores 

for intrinsic motivation differed significantly from those of the control group, and 

the p-value was greater than 0.05. 

These findings suggest that the implementation of gamification had a positive 

influence on students’ motivation in learning programming languages. The results 

indicate that gamification can be an effective strategy for enhancing student en- 

gagement and motivation, as reflected in the increased intrinsic motivation scores. 

This chapter sums up the research findings, considers the limitations, represents 

the study recoumendations and summarizes the research work. The research 

findings based on the aim of the study are given below. 

Students’ motivation during implementation of gamification in the 

learning of programming language. The results of the questionnaire show 

that gamification has a positive effect on increasing students’ motivation and 

interest in learning which contributes to further learning, rather than traditional 

approach. 

Quantitative data in action research. In the action research, quantitative 

data was collected through classes and questionnaire operated among 8th grade 

students using both gamification and a traditional approach. During the 4th term 

of the 2022-2023 school year, we conducted an experiment for classes 8A and 8B. 

There are 32 students that took part in our experiment in total, from 8A class 18 

students and from 8B 14 students. 

The control group, where students studied in the traditional way and the ex. 

34



perimental eroup, where gamification ¥ i - g Dp, l gaminc tion was incorporated in the classroom. b t 

OLLOWEC 1e@ Sa Yl i : * wed the same curriculum during of two weeks. The objective vas | x ; ' : : ive was to exan. 

oOo 10 ] ll wy rMung 

programming languages. 

We adiinistered the questionnaire to both groups and fr 

ceitiencresnilien, Toned out Het panitionttan bed vite - rom obtained quanti- 

experimental students. If we look at the results shown a Title . — 

see the difference in p-value scores of experimental group and ome, can clearly 

amount of increase in the level of motivation of gamified group naan, where 

derstand the difference in mean scores for intrinsic eteehiem of en me 

lenta 

group from control group 1s p-value being less than cut-off value 0.05 = alue U.U0. 

Base al | d on the obtained findings we may suggest that integration of gamificati 

ay Qeer 
< ] ; 7 a st 

. on 

in the classroom for learning programmung have positive influence =a 1 

. i ; | ence on students’ 

ion. The results indicate that gamification can be an effective strat e Strategy 
motivat 

for enhancing student engag iv. 
for e ing st ement, and ' 

ig gag motivation, as reflected in the increased 

iutrinsic motivation scores. 

5.2 Limitations and Future work. 

We need to accept that our study has several limitations. One of tl ‘ nem is 

small-scale of sample size 

It is hard to generalize our findings to a larger group be 
ecause 

of students. We recommend to reproduce the study witl > st ith 

participated in our study, consisting of only 32 8t] : 1 

grade students. 

of bounded number 

nd various saip 

ation of the experiment that only lasted for two week 

broader a le to improve accuracy of our results 

Another one is the dur 

ably short. This prevents from assuming how gamificati : ation 
is considered compat 

would have affected on student 

term. Extending the duration of the intervention could provide a more cc 
re COM - 

anding of the 

= motivation and interest in learning on the lo Ne long- 

prehensive wn devet sustained impact of gamification on students’ StTUCeNnLS 

motivation. 

Additionally, the study encountered technical problems, particularly related t 
y related to 
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the loading speed ‘ 
coef 4 g S} of necessary materials on the platform. These technical i 

‘ould have potentia 
; eCNIICAl ISSUES 

the canes l lly affected the students’ experience and engagement witl 

; ‘ation elements. It is i oe 

nents. It is important to address such technical challei ; iges in 

future im ) > implementations : I ns to ensure a smooth and uninterrupted learning experi iC xperience 

for the students. 

a these limitations, future research could aim to address these i 

xy employing larger sample sizes, conducting longer interventions NESE ais 

the smooth functioning of technological aspects. By “ ns, and ensuring 

enhance the robustness and generalizability of the wee eee a _— 
; ing a more 

and learning outcomes in programming language education 

5.3 Discussions and Recommendations 

) 
e 

field of gamification within computer science. However, a few review papers hav 

emerged since 9018, specifically focusing on the gamification of ania 

courses at the higher education level. One particularly notable siedecutthest 

ed by Marisa Venter (2020) and referred to as [31], eeiaiee 
paper, author 

providing an extensive literature review. This review 

address this research gap by 

specifically examines studies conducted between 2014 and 2019 that expl ‘i 

aa , . 

ore t 

utilization of gam 

‘ 

A total of 21 paper 

in a literature review paper [26] that investigates the gamific "Ae 

nming languages 1n higher education to enhance student 

fication techniques in programming instruction within high ; - 

education. s were included and analyzed within this study 

Furthermore, 

tion of teaching progral 

and motivation, 13 papers from various countries including Malaysi 

Spain, Brazil, Singapore: Indonesia, and Colombia were examined. 
— engagement 

Gamification 1s gaining attention internationally more often, but still new field 

that do not have 

en initiated with the goal to explore the employment 
* Employment 

much study in the field of Computer Science 

in Kazakhstan, 

Therefore, this work has be 

, Computer Science 

Conducting this research will help us to obtain more 

lucation in Kazakhst wakhstan a ‘ n and thus, to con- 

of gamification it 

tribute to existing literature. 
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deep understanding of gamification’s potential in the field of Computer Science 

education and to reduce the gap in existing literature. 

As mentioned above the main aim that we set is to find out how gamification 

may influence on 8th grade students’ motivation when they learn programming 

languages. Quantitative analysis was done by obtaining results from IMI ques- 

tionnaire to determine if gamification will change the level of students’ motivation 

and interest in programming. In findings achieved by Facey- Shaw et al. (2019) 

[32], states that gamification elements do not have impact on intrinsic motivation 

of students of introductory programming class, whereas we got opposed results 

proving that students’ motivation and interest in learning programming increased 

positively. The questionnaire data showed that the mean scores for intrinsic mo- 

tivation were significantly higher in the gamified group compared to the control 

group. This suggests that the incorporation of gamification elements in the class- 

room environment can enhance students’ engagement and motivation, leading to 

improved learning outcomes. Furthermore, the traditional methods of learning 

tend to be less interactive and practical, especially in the context of introductory 

programming courses. Tasadduk et al. (2020) [33] identified a major challenge: 

students with traditional rote learning backgrounds face difficulties when pur- 

suing higher education in computer programming. The explanation to this can 

be that to solve programming tasks requires critical thinking skills and ability 

to solve the given problem. However, to solve this issue the use of gamification 

techniques can provide with more interesting and fun to learn environment. By 

leveraging game elements, teachers can create a motivating and supportive envi- 

ronment that encourages students to persist through temporary difficulties and 

develop a sense of autonomy and confidence in their learning journey starting from 

secondary school. By incorporating gamification elements into the programming 

course, teachers aimed to address the difficulties faced by students and create a 

more engaging and motivating learning environment. Gamification offers interac- 

tive and practical approaches that can help students overcome the complexities 

aif programming. It provides opportunities for Ean to actively participate, 

explore, and practice their coding skills in a gamified context. 

The introduction of gamification as a strategy aims to boost students’ learning 
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outcomes and maintain their motivation throughout the course. It offers a fresh 

approach that encourages students to overcome temporary difficulties by creating 

a sense of interest, challenge, and achievement. Gamification gives opportunity 

for teachers to produce an environment to learn, where student can feel confident 

in themselves and motivated to find solutions to programiing tasks. 

In summary traditional teaching method for learning programming language 

need to be substituted partially with contemporary strategies and techniques like 

gamification that are effective to improve students’ learning and motivation. Gam- 

ification emerged as a promising solution that can provide a more interactive and 

practical learning experience, helping students overcome the difficulties associated 

with programming and fostering their sustained engagement and motivation. 

38



Chapter 6 

Conclusions 

| The objective of this research was to examine the impact of gamificati 

intrinsic motivation of 8th grade students studying programming la cation on the 

research employed both methodological and empirical approaches Reuaeee. The 

tative data collected through an experiment conducted with the ai “ Tent 

the teacher and 32 students from grades 8A and 8B. The neeotuni ints of 

two groups: an experimental group that used the CodeHS platform ae 

cation elements and a control group that followed a traditional teaching gamifi- 

The students’ performance in learning topics such as Conditionals and ‘ method. 

assessed over @ two-week period. The study analyzed the results of an Misuse s- 

tionnaire administered before and after her experiments ter ewnilnater the th 
ettects of 

gamification on motivation. 

Based on the questionnaire responses, it was concluded that gamification en 

anc 
=) iwati 7 ¢ 7 - a rs ’ 

hances students motivation in learning programming languages. The quantitati , tative 

data supported this conclusion, showing a significant positive effect of gamifi 

tion in the classroom. During the analysis, the p-value score of the ietioaetet 

as 0.002 and the p-value score of the control group was 0.627, meani 

udents’ motivation in the gamified group increased, but no iwenee 

value for experimental group being less than 0.05 

group W 

the level of st 

in non-gamified group. The p- 

proves it specifically. 



that implementing gamification strategy in learning programming language can 

improve students’ intrinsic motivation remarkably. These findings suggest that 

gamification can address the limitations of traditional teaching methods, which } 

tend to be less interactive and practical in the programming classroom 

However, the limitations that exist in this study, such as limited sample size 

short duration of the experiment, and also technical issues that students encoun: 

tered during the use of gamified platform, are all should be addressed. We may 

assume that these limitations can influence the findings’ generalizability and effi- 

cacy of gamification approach. We recommend for future works to conduct studies 

on larger population , for an extensive period and to make sure technical problems 

are resolved to address these limitations. 

The findings of this study have many potential consequences for teaching and 

Educators should consider integrating gamification elements into their 
learning. 

ses to enhance student motivation. By creating a 
programming language cour 

amified learning environment teachers can pr binte ott 

& & ; an promote active participation, explo- 

ration, and practice, thus helping students overcome the difficulties associated 

with learning programming languages. Also, it is very important to take into ac- 

count issues that can occur on online plat 

ation of gamification in the classroom. 

form or unstable WiFi connection that 

may prevent from smooth implement 

To have deep understanding, further research is recommended to explore dif- 

ferent gamification techniques and their potential impact on student motivation 

and learning outcomes in programming education. For example, considering qual- 

itative research methods and taking interviews and feedbacks from learners and 

teachers, implementin 

dents’ learning outcome or perceptions of gamification in programming language 

in other themes. 

g specific gamification elements to observe its affect on stu- 
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