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ABSTRACT 

Coding with Minecraft:  

The Development of Middle School Students’ Computational Thinking  

 

The purpose of this study is to examine the role of Minecraft-based coding activities 

on computational thinking (CT) of middle school students. In the study, CT is 

conceptualized so that it encapsulates not only the knowledge of CT concepts but 

also the use of CT practices. In this regard, the study employed one group pre-test 

post-test design, supported with qualitative data. Data were collected using a 

combination of CT concept knowledge tests, the Minecraft-based computational 

artifacts, and artifact-based interviews. The participants were 5th-grade middle school 

students (n = 11 female and n = 9 male) at a public school in Istanbul who had no 

formal coding experiences prior to the study. The Minecraft-based coding activities 

were designed and implemented as an instructional program to last six weeks. 

Students were pre-tested before attending in the program. After participating in 

weekly lessons consisting of Minecraft-based coding activities, students were post-

tested and interviewed. The results showed a statistically significant increase in 

students’ knowledge of CT concepts after participating in the Minecraft-based 

coding activities. The analysis also showed that there were no statistically significant 

differences between students’ scores in terms of gender. Based on the analysis of 

Minecraft projects, the concepts of variables, operators, and conditionals appeared to 

be the least used concepts, while students mostly made use of loops and events in 

their computational artifacts. In terms of the qualitative analysis of artifact-based 

interviews, students displayed CT practices of experimenting and iterating, testing 

and debugging, reusing and remixing, and abstracting and modularizing.    
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ÖZET 

Minecraft ile Kodlama:  

Ortaokul Öğrencilerinin Bilgisayarca Düşünmelerinin Gelişimi 

 

Bu çalışmanın amacı, Minecraft tabanlı kodlama etkinliklerinin ortaokul 

öğrencilerinin bilgisayarca düşünmeleri üzerindeki rolünü incelemektir. Çalışmada, 

bilgisayarca düşünme hem bilgisayar kavramları bilgisi hem de bilgisayar bilimi 

pratiklerini içerecek şekilde kavramsallaştırmaktadır. Bu bağlamda çalışma, nitel 

verilerle desteklenen, tek grup ön-test son-test deneysel öncesi araştırma deseninde 

tasarlanmıştır. Veri toplama araçlarını, bilgisayar kavramları bilgisi testleri, 

öğrencilerin çalışma sonunda ürettikleri Minecraft kodlama projeleri ve öğrencilerle 

gerçekleştirilen bire bir görüşmeler oluşturmaktadır. Katılımcılar, İstanbul’da bir 

devlet ortaokulunda eğitim gören ve daha önce herhangi bir bilgisayar programlama 

deneyimi olmayan beşinci sınıf (n = 20) öğrencilerinden oluşmaktadır (11 kız ve 9 

erkek). Minecraft oyun ortamında hazırlanan kodlama etkinlikleri altı hafta süren bir 

öğretim programı olarak hazırlanmış ve uygulanmıştır. Öğretim programı 

başlamadan önce öğrencilerin bilgisayarca kavramlar bilgisini ölçen bir ön test 

uygulanmıştır. Öğrenciler haftalık Minecraft tabanlı kodlama etkinliklerinden oluşan 

derslere katıldıktan sonra öğrencilere bilgisayarca kavramlar son testi uygulanmış ve 

öğrencilerle görüşmeler yapılmıştır. Bilgisayarca kavram testi puanlarının analizi, 

Minecraft tabanlı kodlama etkinliklerinin bilgisayarca kavram bilgilerinin 

geliştirilmesi açısından etkili olduğunu göstermiştir.  Kız ve erkek öğrencilerin test 

skorları arasında anlamlı bir fark olmadığı görülmüş, Minecraft tabanlı etkinliklerin 

hem kız hem de erkek öğrenciler için eşit derecede etkili olduğu sonucuna 

varılmıştır. Öğrencilerin Minecraft projeleri incelendiğinde, değişken, matematiksel 

operatörler ve koşul yapılarının en az kullanılan kavramlar olduğu ortaya çıkarken; 



 vi 

projelerde en fazla döngü ve olay yapılarının kullanıldığı görülmüştür. Görüşme 

verilerinin analizi, öğrencilerin bir kodlama projesi geliştirirken çoğunlukla test ve 

hata ayıklama gibi bilgisayar bilimi pratiklerinden yararlandıklarını gösterirken; en 

az, yeniden kullanma pratiğini işe koştuklarını ortaya koymuştur.  
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CHAPTER 1 

INTRODUCTION 

 

In recent years, in all over the world, many attempts have been made to integrate 

computational thinking (CT) into K12 education (Grover & Pea, 2013). This form of 

thinking is considered the sine qua non of the 21st century because, with great 

technological advances, future professions need people who can think 

computationally (Wing, 2006). It is fundamental for all people because 

computational models that are formed by thinking computationally are used in many 

professional areas from science and engineering to art and history (Wing, 2006); 

thus, it should be a part of education, starting from early childhood (Wing, 2008). 

The basis of this way of thinking is based on computer science and programming 

(Bocconi et al, 2016). Hence, CT is developed as students engage in computer 

programming activities (Grover & Pea, 2013) and create computational artifacts 

(Brennan & Resnick, 2012).  

With the integration of computers in education in the 1900s, the seeds of CT 

began to be laid. In 1980, Seymour Papert stated that experiences with computer 

programming (or coding) in K-12 education teach children to think about their 

thinking. Although Papert emphasized the importance of computer programming for 

children, until the 2000s, developing thinking skills through coding was not 

accentuated in K-12 education (Lye & Koh, 2014). The concept of CT began to gain 

importance with Jeannette Wing in 2000s. According to Wing (2006), CT is an 

ability to think such as a computer scientist and is needed to be gained by everyone, 

not solely by computer scientists. After her initial description of CT, many attempts 
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have been made to understand what CT is and how to develop this form of thinking. 

With Wing's explanations, coding in K-12 education became educators’ agenda 

again (Grover & Pea, 2013) as CT contains several computer science and coding 

concepts such as testing, debugging, and abstraction (Brennan & Resnick, 2012; 

Wing, 2008; Wing, 2006). 

Over the past several years, many researchers offered various CT models to 

explain CT and its components (e.g. ISTE & CSTA, 2011; Kazimoglu, Kiernan, 

Bacon, & MacKinnon, 2012; Lee et al., 2011). Despite several CT definitions and 

models, there is little consensus about what computational thinking includes 

(Brennan & Resnick, 2012). In this study, CT is defined based on the framework 

proposed by Brennan and Resnick (2012). According to this framework, CT includes 

three dimensions: computational thinking concepts (the programming concepts used 

when coding such as conditionals and loops etc.), computational thinking practices 

(the practices that designers develop while creating a computational artifact), and 

computational thinking perspectives (the designers’ perspectives on how they 

understand the technological world and interact with others in that world). The 

component of CT perspectives was not included in this study because understanding 

CT perspectives is not possible by directly asking children according to Brennan and 

Resnick (2012).  Therefore, this study focused on the components of CT concepts 

and practices. 

Recently, many studies have been carried out in developing CT. As students 

are interacting with rich computational tools and construct computational artifacts 

through programming, their CT can be fostered (Kafai & Burke, 2013). Several ways 

to develop CT and teach basic programming involve visual block-based 

programming environments (Lye & Koh, 2014), the use of robotics (Kwon, Kim, 
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Shim, & Lee, 2012; Sullivan, Kazakoff, & Bers, 2013), and unplugged computing 

activities (Curzon, McOwan, Plant, & Meagher, 2014; Brackmann, Román-

González, Robles, Moreno-León, Casali, & Baroni, 2017). In addition, relatively less 

research focused on the use of simulations and video games to develop coding skills 

(Lee et al, 2011).  

In the age of technology, educators and researchers argue that video games 

can be a powerful medium for teaching and learning activities (Bourgonjon, Valcke, 

Soetaert, & Schellens, 2010; Gee, 2005; Squire, 2013). The attempts to use video 

games for educational purposes have increased in recent years (Cipollone, Shifter, & 

Moffat, 2014; Saez-Lopez, Miller, Vasquez-Cano, & Dominguez-Garrido, 2015) 

because many researchers emphasized the positive effects of video games on 

children’s motivation and engagement (Gee, 2005; Steinkuehler, Squire, & Barab, 

2012).  

Minecraft is one of the most successful video games played by children 

(Sarkar, 2017). According to Gee (2003), being productive and interactive, and 

having a sense of control and ownership are important characteristics of video games 

that foster learning. In this regard, Minecraft offers players an open-world that allows 

them to explore and create their unique worlds by setting their own goals in the game 

(Kuhn, 2018).  

In 2012, Minecraft: Education Edition (M: EE) was released for educational 

purposes. It has been used in many disciplines such as mathematics, chemistry, 

language and literacy, and art (Nebel, Schneider, & Rey, 2016; Voogt, Fisser, Good, 

Mishra, & Yadav, 2015). Since 2016, the MakeCode coding plugin was integrated 

into Minecraft and some computer science lesson resources and curriculums were 

shared with teachers. Although the importance of coding in K-12 education has been 
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emphasized in the last century (Voogt et al., 2015), students have not always had a 

positive attitude towards coding (Başer, 2013). However, a tool such as Minecraft 

can be very effective to teach CT skills. Nonetheless, there is little research -if none- 

in the literature on the use of Minecraft on the development of CT skills.  

In a few studies, gender issues in coding have been addressed, especially for 

children (Papavlasopolou, Sharma, Giannakos, & Jaccheri, 2017). Girls are 

considered an underrepresented population in computer science areas (Cheng, 2019; 

Luo, Antonenko, & Davis, 2020). Despite efforts, there is an indispensable gender 

gap starting from elementary school (Papavlasopolou, Sharma, & Giannakos, 2020).  

To understand that how boys and girls show performance in coding activities, for 

example how they use CT concepts and employ CT practices while coding, is 

important to design appropriate activities for both groups (Papavlasopolou et al., 

2017). The findings on gender differences in coding are sparse and not consistent. 

Therefore, more studies are needed to focus on the role of gender on the development 

of CT, so that coding activities that engage both groups can be identified.  

While the discussions about what the CT is and how it is developed still 

continue, how exactly this way of thinking should be measured is ambiguous, too. In 

the related literature, various assessment methods are suggested ranging from 

multiple choice tests (e.g. Grover, 2014; Roman-Gonzalez, Perez-Gonzalez, & 

Jimenez-Fernandez, 2016) to the evaluations of computational artifacts (e.g. Moreno-

Leon, Robles, & Roman-Gonzalez, 2016; Brennan & Resnick, 2012; Werner, 

Denner, & Campe, 2012). Since CT is a form of thinking which have many 

dimensions, researchers suggested that more than one assessment form such as 

observations, conducting tests assessing conceptual knowledge, examining students' 
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artifacts, and interviewing students about their products, should be used to assess the 

development of CT (e.g. Grover, 2014; Brennan & Resnick, 2012).  

Based on the CT framework used in the study, three approaches were used to 

assess the development of CT: tests to evaluate students’ knowledge of CT concepts, 

artifact-based interviews, and a design-based scenario approach. A CT concept test 

was used to measure the knowledge of CT concepts before and after the intervention. 

Based on this test, students’ learning gains were calculated and analyzed. The second 

approach for assessing the development of CT is artifact-based interviews. This 

approach is aimed to develop a better understanding of how students develop CT 

practices while developing a computational artifact. Thus, the main focus of artifact-

based interviews approach is understanding the process of developing a 

computational artifact in terms of CT concepts and practices. The last approach is 

design-based scenarios approach. The purpose of design-based scenarios approach is 

the same as artifact-based interviews approach, but in design-based scenarios 

approach, students are expected to understand a project designed by someone else, to 

fix bugs in that project and to add something new to this project. Thus, we can better 

understand how students develop CT practices of testing, debugging, and reusing and 

remixing. In the light of these approaches, using various data collection means 

increases the validity of findings by triangulating the data (Meerbaum-Salant, 

Armoni, & Ben-Ari, 2013). 

In summary, since CT is an important thinking skill for everyone, the 

importance given to coding has also increased. Even if there is no common definition 

of CT in the literature, its importance is evident. In addition, children develop their 

CT skills engaging in coding through several tools. Video games encourage the CT 

development of students to facilitate coding through motivational and engaging 
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factors of video games (Kazimoglu et al., 2012). However, there are few studies in 

the literature investigating the use of video games in learning coding (Guzdial, 

2008). Additionally, measurement and assessment methods play an important role to 

understand the programming process of students. But in the current literature, there is 

a need on how to measure the development of CT (Grover et al., 2017). Even if there 

are some assessment methods suggested by researchers, these methods are not 

generalizable to each programming environment. Therefore, there should be 

assessment methods which are independent of coding learning environment (Chen et 

al., 2016). 

 

1.1 Purpose of the study 

The purpose of this study is to examine how middle school students develop CT 

concepts and practices when they are engaged in coding activities with Minecraft. In 

addition, the study focuses on the gender differences in CT concept development.  

 

1.2 Research questions 

To reach the purpose of this study, the following research questions and sub-

questions are asked: 

1. Is coding with Minecraft activities effective in developing CT concepts and 

practices? 

a) Is there a statistically significant difference between pre-test and post-test 

scores of students as measured by the CT concept knowledge test? 

b) What are the number and type of CT concepts displayed in the final 

Minecraft-based computational artifacts? 
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c) What are the number and type of CT practices displayed by students in the 

interviews? 

2 Do girls and boys differ in the development of CT concepts? 

a) Is there a statistically significant difference between learning gains of female 

and male students as measured by the CT concept knowledge test?  

b) Is there any difference between boys and girls in terms of number and type of 

CT concepts displayed in the final Minecraft-based computational artifacts? 

 

1.3 Research hypotheses 

H1: Post-test scores of students measured by the CT concept knowledge test 

will be higher than the pre-test scores of students. 

H2: There will not be any statistically significant difference between the 

learning gains of boys and girls, as measured by CT concept knowledge test. 

H3: Students will use all the CT concepts (sequences, parallelism, loops, 

events, conditionals, operators, & data) in their final Minecraft-based computational 

artifact. 

H4: There will not be any statistically significant difference between female 

and male students in terms of using CT concepts in their final Minecraft-based 

computational artifact. 

 

1.4 Organization of the sections 

Chapter 2 covers a literature review of various computational thinking explanations, 

approaches to develop CT and to assess it, the relationship between constructionism 

and programming, and also the relationship between constructionism and open-ended 

video games. The research methodology chapter, Chapter 3 consists of the research 
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design, the context and participants, data collection process and instruments, and 

lastly the data analysis procedure and Chapter 4 focuses on the results of data 

analysis. Lastly, the discussion of the findings, the limitations of the study and 

recommendations for future research are introduced in Chapter 5.  
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CHAPTER 2 

LITERATURE REVIEW 

 

In line with the research purpose of the study -examining how middle school students 

develop CT concepts and practices when they are engaged in coding activities with 

Minecraft- the relevant literature was reviewed. Accordingly, this section is 

organized under three main titles:  The definitions of CT, approaches to develop CT, 

and approaches to assess CT. Then, the purpose of the study and research questions 

were put forward. 

 

2.1 Computational thinking 

Computational thinking became a universally accepted thinking skill with Jeannette 

Wing publishing a short article in 2006. Since then, CT has started being considered 

an important thinking skill in K-12 education (Lye & Koh, 2014). According to 

Wing (2006), CT is a thinking process involving problem-solving needed to be 

acquired by all students (Wing, 2006). After Wing’s definition, various definitions of 

CT have been put forward (Hu, 2011; Weese, 2017). 

Some researchers and communities argue that the foundations of CT are 

related to the practices of computer science (Bocconi et al., 2016) so, it has a 

reciprocal relationship with computing and computer programming (e.g. Guzdial, 

2008; ISTE & CSTA, 2011), whereas some advocate that it should be thought 

separately from computer science and computer programming and integrated into 

other domains, such as mathematics, science, and engineering (Denning, 2009). 

However, looking at the essence of the term CT, it is mostly associated with 

computing and computer programming (e.g. Papert, 1980; Wing, 2006).  
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Although the importance of CT has been recognized in the 2000s, the idea of 

CT in the education context has emerged in various forms and under different names 

(Weintrop, Holbert, Horn, & Wilensky, 2016). Seymour Papert (1980) who was the 

first to come up with the idea of “computing” used the term “procedural thinking” 

through computer programming. He suggested that computer programming provide 

children to explore their thinking. Similarly, diSessa (2000) called the notion of CT 

as “computational literacy”. He proposed that computing is a powerful medium to 

explore and students use computing to create something in the age of computers.  

Wing (2008) revised and expanded her first definition as CT sharing with 

other kinds of thinking such as analytical and mathematical thinking, and scientific 

and engineering thinking. Wing (2011) later defined CT as “a thought process 

consisting of generating problems and solving them, so the solutions of the problems 

are represented in a form that can be effectively carried out by an information-

processing agent” (p.1). Royal Society (2011) states that CT is a process of 

understanding and interpreting events involving computing by using tools and 

applications of computer science. Weintrop et al. (2016) view CT as an ability to 

concretize ideas by using computational tools and benefiting from the knowledge and 

abilities obtained from the discipline of computer science. 

According to Gülbahar, Kert, and Kalelioğlu (2018), the most important 

common aspects of CT explanations are that CT is based on the problem-solving 

process even though the term of CT is defined in different ways in different studies. 

Some researchers combined other kinds of skills and thinking when defining CT, not 

only problem-solving. For example, Ater-Kranov, Bryant, Orr, Wallace, and Zhang 

(2010) argued that critical thinking and problem-solving are the most accepted two 

abilities in the literature about CT. Also, CT contains the main five skills: problem-
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solving, building algorithms, debugging, simulation, and socializing (Kazimoglu et 

al., 2012). Similarly, ISTE and CSTA (2011) explains CT as a process that includes 

defining problems and designing solutions to the problems with the help of 

computers and other tools. Additionally, Grover and Pea (2013) identified various 

accepted CT elements from the literature: abstractions and pattern generalization, 

systematic processing of information, symbol systems and representations, 

algorithmic notions of the flow of control, structured problem decomposition 

(modularizing), iterative, recursive, and parallel thinking, conditional logic, 

efficiency and performance constraints, and debugging and systematic error 

detection.  

Since in the literature, there are many CT definitions and explanations and 

differs from each other, studies classifying the dimensions of CT in a single 

framework have started to be needed (Demir & Seferoğlu, 2016). Regarding this 

issue, Brennan and Resnick (2012) designed a CT framework with three dimensions 

by evaluating students' artifacts created Scratch programming environment and 

interviewing with them. The three dimensions of their framework are computational 

concepts, computational practices, and computational perspectives. The components 

of each dimension are shown in Table 1. This framework is appropriate for regarding 

CT for in the context of coding in K-12 education (Lye & Koh, 2014). 
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Table 1.  CT Framework 

Dimensions Definitions Components 

Computational 

concepts 

concepts that are used when coding Sequences, loops, 

events, parallelism, 

conditionals, operators, 

data 

Computational 

practices 

practices that users develop while 

creating an artifact using CT 

concepts 

Experimenting & 

iterating, 

testing & debugging, 

reusing & remixing, 

abstracting & 

modularizing 

Computational 

perspectives 

perspectives that users’ 

understanding of the digital world 

around them and their relations 

with others in this world 

Expressing, connecting, 

questioning 

 

Source: [Brennan & Resnick, 2012] 

 

Brennan and Resnick (2012) proposed this framework by examining 

students’ projects, observing students, and interviewing with them about their 

computational artifacts over several years. Though the framework was developed in 

the context of the Scratch environment, it can be adaptable in other coding 

environments to observe programming experiences of K-12 students (Lye & Koh, 

2014). The framework is a multi-dimensional framework which contains common 

programming concepts and required practices when building an artifact through 

coding. It is suitable in order to examine CT development in programming 

environments (Lye & Koh, 2014). That’s why, this CT framework was selected for 

this study. 
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2.1.1 The CT framework 

 

2.1.1.1 Knowledge of CT concepts 

When learners engage in computer programming, they use a bunch of computational 

concepts. These concepts are used in other programming environments and 

languages. CT concepts consist of seven major programming elements: sequences, 

loops, parallelism, events, conditionals, operators, and data. 

Sequences: This concept refers to the fact that the commands executed by a computer 

are in the order they are written. It is a key concept of programming because 

computers need a set of the logical order of steps to carry out programs. Computers 

need commands in the correct order to perform the task. 

Loops: In programming, there are some tasks in which you want to do the same thing 

many times. For example, to create a program that draws a square with an edge of 10 

cm, the computer is given the following commands: Draw a 10 cm line, then turn 

right. Since the square has four edges, these two commands must be repeated 4 

times. Loops are used for such repetitive tasks. 

Parallelism: Parallelism allows the execution of multiple sequences of instruction at 

the same time. For example, when playing music in the background, the character in 

the program may say something. 

Events: These are actions that trigger other actions. For example, when the game 

plays, the player says hello.  

Conditionals: Conditionals are an important part of the decision-making process for 

computers. They are basic "if-then” logic statements. Passwords are given as an 

example to conditionals. If users enter their passwords correctly, then they can log in 

to the system.  
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Operators: Programmers write the computer code using mathematical (subtraction, 

division etc.), logical (true or false), and string (length of a string) expressions 

through operators. 

Data: Data can be thought of a container that stores information in a computer 

program. There are different types of data related to the information it has: strings, 

integers, and arrays. Integers keep numeric values while strings keep a group of 

characters which can be a word or a sentence. Also, array variables hold a list of 

related variables, both strings and integers. 

 

2.1.1.2 Computational thinking practices 

Computational practices refer to thinking about how learners are thinking and 

learning while creating a computational artifact. CT practices represent the process 

of construction of an artifact and consist of four components: experimenting and 

iterating, testing and debugging, reusing and remixing, and abstracting and 

modularizing.  

Experimenting and iterating 

Designing a project is an ongoing process. A designer develops her project 

constantly adding new features and elements. That is, when experimenting and 

iterating, designers try out new ideas on their own or with the help of others to 

develop their projects. There are some strategies (indicators) suggested by Brennan 

and Resnick to understand how students exhibit experimenting and iterating. The 

strategies for experimenting and iterating practice are: 

• Building a project step by step 

• Trying things out as they go 

• Manage revisions based on what happens 
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• Trying different ways to do things or try new things 

Testing and debugging 

When designing a computer program everything in the first attempt does not work as 

desired. Designers develop some strategies to find out why the program is not 

working. They identify the problem, develop a solution and test the solution. This 

process continues until they debug. In this process, they can re-write scripts, find 

example scripts that work, or get help from someone about the error.  Designers use 

testing and debugging CT practice if they demonstrate the following strategies while 

building a computational artifact through coding: 

• Observing what happened when they run their project 

• Describing what is different from what they want 

• Reading through the scripts to investigate the cause of the problem 

• Making changes and test to see what happens 

• Considering other ways to solve the problem 

Reusing and remixing 

In programming, reusing and remixing is an important practice for programmers to 

read someone else’s code and use it in their own programs. It supports code-reading 

practices and how to give credit to others. For reusing and remixing practice, 

designers use in the following strategies:  

• Finding ideas and inspiration by trying other project and reading the scripts 

• Selecting a piece of another project and adapting it for their projects 

• Modifying an existing project to improve it 

• Giving credit to people whole work they build on or are inspirited by 
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Abstracting and modularizing 

This form of practice is about “building something large by putting together 

collections of smaller parts” (Brennan & Resnick, 2012, p.9). Designers make plans 

by deciding on project scripts (codes) and sprites based on things what they want to 

happen. They display the CT practice of abstracting and modularizing if they can 

mention about how they decided what sprites and codes are needed for their projects 

based on their decisions to add items or rules to their projects and how they 

organized these sprites and codes in ways. 

 

2.1.1.3 Computational thinking perspectives 

Computational thinking perspectives, that is, expressing, connecting, and questioning 

focus on how learners develop their point of views, providing an opportunity to see 

what they can do while engaging in interactive media (Brennan & Resnick, 2012). 

CT helps designers express themselves by designing something, rather than only 

consume technology. Designers who demonstrate the CT perspective of expressing 

can realize that technological tools are a means of creation. She can say “I can create 

with computational tools.” The CT perspective of connecting is about realizing the 

power of creating with and for others. When students recognize that having access to 

new people through online forums is important, then they can realize that they can do 

more than they can on their own. They can say “I can do different things when I have 

access to others.” The CT perspective of questioning involves students questioning 

the world and on how to make sense of the world by creating computational artifacts. 
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2.2 Approaches to develop computational thinking 

The first definitions of CT emphasized the importance of computational tools- in 

particular computers- and CT has been associated with programming (e.g. Papert, 

1980; Wing, 2006). Therefore, it can be said that computational thinking and coding 

are related (Bocconi et al., 2016). In this context, coding is seen as a powerful tool to 

enhance CT (Grover & Pea, 2013), and the development of children’s CT is 

promoted by engaging in design-based learning activities, particularly programming 

computational artifacts (Brennan & Resnick 2012). Considering the positive impact 

of coding on CT, many countries have aimed to develop CT by adding programming 

and Computer Science courses in the K-12 curriculum (Demir & Seferoğlu, 2016).  

The notion of engaging children with programming dates back to the time of 

LOGO programming designed by Seymour Papert and colleagues (Relkin, 2018). 

LOGO was accepted as the first programming language for children (Fessakis, Gouli, 

& Mavroudi, 2013; Kazakoff et al., 2012). Papert conducted his studies on teaching 

LOGO programming to children regarding Piaget’s cognitive development in 

children. According to him, computers are “objects to think with” (Papert, 1980). In 

other words, children construct their own knowledge when designing, creating 

(Papert, 1980), and tinkering with computers (Resnick & Rosenbaum, 2013).  

Teaching programming to children did not get the attention of schools in 

those years (Lye & Koh, 2014) because computer programming was considered 

difficult to teach and learn (Başer, 2013; Tan, Guo, Zheg, & Zhong, 2014); however, 

the importance of programming in K-12 education again began to be emphasized 

with the explanations of computational thinking by Jeannette Wing in 2006 (Grover 

& Pea, 2013) and integrating coding into K-12 education is highly considered more 

important than ever before (Heintz, Mannila, & Farnqvist, 2016). After LOGO 
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programming, various programming tools and environments have been developed 

taking it as a reference. LOGO and LOGO-like programming environments and tools 

were called “low floor, high ceiling” (Grover & Pea, 2013) which means that  

the CT tools should have a low threshold for a beginner programmer to easily create 

working programs (low floor), as well as be enough to meet the needs of proficient 

ones (high ceiling) (Repenning, Webb, & Ioannidou, 2010). Repenning et al. (2010) 

claim that CT tools should provide a learning environment supporting transfer, 

equity, and sustainability. Currently, several computationally rich environments that 

have these characteristics are designed with the aim of both teaching coding to K-12 

students and developing their CT skills (Grover & Pea, 2013).  

There are various ways to develop CT and teach basic programming such as 

of visual block-based programming environments (Lye & Koh, 2014), the use of 

robotics (Kwon et al., 2012; Sullivan et al., 2013), and unplugged activities (Curzon 

et al., 2014; Brackmann et al., 2017). 

Robotics kits are seen as effective tools for computer programming (Sullivan 

et al., 2013). They are generally used in preschool and elementary school level 

because children at these ages are not in the stage of concretization, and so such tools 

help both concretize computational concepts and motivate them to programming 

(Demir & Seferoglu, 2017). Students understand the logic of programming while 

interacting with robotics (Sullivan & Heffernan, 2016). Sullivan and Heffernan 

(2016) reviewed the literature on programming to children through robotics kits from 

1999 to 2004. According to their findings, when children learn programming 

concepts with robotics, their problem-solving and CT skills are supported. 

Oluk and Korkmaz (2016) conducted a study to examine the relationship 

between students’ computer programming skills in Scratch and their CT levels. They 
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studied with 31 5th grade students. Students have learned basic programming for six 

weeks. At the end of the treatment, their computer programming abilities were 

measured using the Dr. Scratch tool, which helps scoring Scratch projects in terms of 

CT and gives feedback to improve the computer programming skills, and also 

students’ CT was assessed through Computational Thinking Levels Scale. The 

researchers found that there is a positive correlation engaging in computer 

programming through Scratch and developing CT. That is, when students’ 

programming skills increase, their CT levels also develop, or vice versa.   

Lee et al. (2011) investigated approaches to teach coding to improve 

students’ CT. For this purpose, they examined three school programs to illustrate 

how children engage in and develop CT in these three domains: Modeling and 

simulation, robotics, and game design and development. They suggested that CT 

skills are developed when children are involved in these rich computational 

environments. They proposed a three-stage learning progress, Use-Modify-Create, 

regarding practices in these domains to support CT of children. According to this 

progression, children firstly use someone else’s program or game. Then, children 

need some modifications to make it more personal. After they acquire some skills 

and feel confident in themselves, they create their own projects. Based on this 

approach, children develop the CT practices of reusing and remixing, experimenting 

and iterating, and modularizing and abstracting. 

Werner, Denner, Campe, and Kawamoto (2012) carried out a study aiming at 

developing CT of 325 middle school students and to assess students’ CT 

performance. They used the Alice programming tool which provides students to 

create stories in a 3D environment. They used Use-Modify-Create process developed 

by Lee et al. (2011). Firstly, students were asked to work with some structured 
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instructional exercises, then they designed their own games. The intervention lasted 

20 hours during a semester. Werner and his colleagues (2011) assessed students’ CT 

performance by developing an assessment tool, Fairy Assessment, for Alice 

programming environments. After analysis of students’ works based on Fairy 

Assessment, it was found that students’ scores were high on the tasks that measure 

comprehension and design, and they have lower scores on the task that requires 

complex problem-solving abilities. The researchers advocate that students perform 

well on tasks when they understand the context of the story and instructions in the 

Alice program. In this regard, they suggested that each task should be designed to 

help students think algorithmically and to measure specific CT components. 

 

2.2.1 The use of games to develop CT 

Games are powerful tools to develop CT because of their motivational and engaging 

aspects (Kafai & Burke, 2016; Weintrop et al., 2016). There are two popular 

approaches aimed to develop CT skills and teach basic programming using games 

(Kazimoglu et al., 2012).  

 

2.2.1.1 Game development approach 

One approach for teaching computer programming to children is to create computer 

games. According to this approach, computational thinking is promoted in computer 

game design and development (Lee et al., 2011). Scratch (Resnick et al., 2009; 

Brennan & Resnick, 2012), Alice (Conway et al., 2000; Cooper, Dan, & Pausch, 

2000), Stencly (Liu et al., 2014), and Greenfoot (Henrikson & Kölling, 2004) are 

some environments and tools supporting this approach. The purpose of this approach 

is to support learning CT concepts such as sequences and loops through developing 
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games (Denner, Werner, & Ortiz, 2012), rather than teaching how to design and 

develop a game (Demir & Seferoğlu, 2017), to sharpen computational thinking skills 

(Kafai & Burke, 2013) and to develop computational practices and perspectives in 

terms of programming and technology (Brennan & Resnick, 2012) to prepare 

individuals to skills that will be necessary for future jobs (Bocconi et al., 2016). 

 

2.2.1.2  Game-play approach 

The second approach of developing computational thinking is to learn programming 

concepts by playing games (Demir & Seferoğlu, 2017). People are motivated while 

playing games (Demir & Seferoğlu, 2017). Utilizing this motivation factor, the 

games can be used as a constructive learning environment to teach introductory 

programming concepts (e.g. sequences and events) and develop CT practices of 

testing and debugging (Kazimoglu et al., 2012). The idea behind this approach is that 

as users play games, they need to use some programming concepts to complete the 

levels in the game or develop solutions using CT practices (Kazimoglu et al., 2012). 

Some of the environments and tools that support this approach are Code.org, 

Kodable, and LightBot (Demir & Seferoğlu, 2017). Also, Weintrop and Wilensky 

(2014) called this approach as program-to-play. They claimed that not only this 

method gives novice programmers to embody their ideas by engaging in 

computationally rich environments but also helps develop computational literacy 

skills of young learners, so contributes to raise individuals for the community which 

are computationally literate. 

Weintrop et al. (2016) aimed to explore students’ CT practices when they 

create a video game to play through coding. The researchers created a video game 

called RoboBuilder and students, aged from 13 to 14 years, played this game. Then, 

data were collected through interviews with each student, observation, and 
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examining students’ computational artifacts. They asked students to build a strategy 

and then, to apply it to see whether it works or not. After that, students were asked 

how they develop their strategy. Thus, researchers had a chance to observe students’ 

CT practices. They found that constructionist video games support to the 

development of CT practices. 

 

2.2.1.3 Open-ended video games: Sandbox games 

Today’s students who are growing up with computers, the Internet, and by playing 

video games (Frand, 2000), called the Net Generation, need digital manipulatives 

that motivate and encourage them to explore and learn (Annetta, 2008) rather than 

outdated teaching practices (Prensky, 2000). Video games, popular with the youth 

today, are one of the best objects to motivate and engage the Net Generation for 

learning (Shaffer et al., 2005; Tüzün, 2007; Holbert, Penney, & Wilensky, 2010; 

Kafai & Burke, 2016; Steinkuehler et al., 2012). In this age of technology, educators, 

policymakers, and researchers argue that video games can be powerful tools for 

teaching and learning practices (e.g. Gee, 2005; Bourgonjon et al., 2010; Squire, 

2013) by taking advantage of the motivational features of video games (Weintrop et 

al., 2016). The important point here is to ensure that students create computational 

artifacts within game environments, rather than merely playing the games.  

Originated by Seymour Papert, constructionism states that children construct 

their knowledge by “constructing a public entity” (Papert & Harel, 1991). From a 

constructionist perspective, learning occurs when students engage with the materials, 

build something using them, discuss what they create, and reflect on it (Egenfeldt-

Nielsen, 2006). Constructionism also highlights the social facets of learning (Kafai, 

2006), which means that although children construct artifacts with personal 
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knowledge, they also share it with others (Kafai & Burke, 2016; Weintrop et al., 

2016). Video games, with their personal, social, and cultural aspects, are viewed as 

natural contexts, which can potentially make the learning environments more 

constructionist (Kafai & Burke, 2015).  

Especially open-ended video games, which are also called sandbox games, 

promote the constructive process by providing a virtual world and opportunities to 

explore that world and to create something personal and shareable (Kafai & Burke, 

2016). They provide players with virtual worlds that do not have a defined goal and 

one single correct solution (Squire, 2008). The virtual worlds of video games provide 

players social practices, situated understanding and develop shared values and 

collaboration and cooperation skills (Shaffer et al., 2005). That is, video games can 

provide children with a constructionist learning environment which Papert refers 

(Kafai, 2005). In this regard, Minecraft, today’s one of the most favorable sandbox 

games among the children (Kafai & Burke, 2016), offers players an open-ended 

world that enables them to explore and create their unique personal worlds by setting 

their own goals in the game (Kuhn, 2018). 

 

2.2.1.3.1 Minecraft 

Minecraft which is the best-selling sandbox game of recent times (Kafai & Burke, 

2016) was sold 180 million copies and has 112 million active users in 2019. Based 

on this data, it is accepted as one of the most successful video games played by 

children all around the world (Peckham, 2016; Sarkar, 2017). In such an enormous 

Minecraft playing community, the players’ age range varies from 6-15 (Lane & Yi, 

2017). Minecraft is also appealing for both girls and boys (Overby & Jones, 2015; 

Petrov, 2014). 
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Although Minecraft was originally produced solely for commercial purposes, 

it then began to be used in education since 2012 because of its noteworthy impact on 

children (Lane & Yi, 2017). It is described as a sandbox game which offers players 

an open world to explore and create their unique worlds by setting their own goals in 

the game (Kuhn, 2018). In Minecraft, there is no defined goal for players, and they 

are free to determine their own goals (Ekaputra, Lim, & Eng, 2013). They can create 

their own virtual worlds by constructing structures or objects through blocks 

representing the real world.  

Minecraft has been related with constructivism approach (Lane & Yi, 2017) 

which suggests that learners construct their knowledge through creating to and 

interacting with artifacts (Papert & Harel, 1991). Therefore, Minecraft can be an 

appropriate learning environment to foster constructivist learning (Brand et al., 

2014). 

Research on using Minecraft in education is an emerging area hence, it needs 

more research (Lane & Yi, 2017). But there are some preliminary studies which 

found that Minecraft-based activities support students to work collaboratively 

(Karsenti, Bugmann, & Gros, 2017), creativity (Brand, de Byl, Knight, & Hooper, 

2014) and engagement (Lane & Yi, 2017). Minecraft used in several different 

disciplines such as biology, physics, mathematics, and history, with various age 

groups (Petrov, 2014).  

Short (2011) suggested some Minecraft activities to teach scientific concepts 

in biology, ecology, physics, chemistry, and geography. Similarly, Pusey and Pusey 

(2015) carried out a study to examine the use of video games in education. The 

researchers used Minecraft to teach Earth Science to 8th-grade students for five 

weeks. They observed students and found that their motivation and engagement were 
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increased after Minecraft-based science activities. Also, according to students’ 

survey results, it was reported that students enjoyed the use of Minecraft in the 

lessons and their interest in science was increased.  

Zorn, Wingrave, Charbonneau, and LaViola Jr. (2013) investigated how 

Minecraft would encourage students’ interest in computer programming. They 

developed a coding plugin- named CodeBlocks- which offers a programming 

environment to control a robot in the game (see Figure 1). The researchers studied 

with students who have little or no experience with coding and they attended in a 20 

minutes tutorial section which composed of programming concepts and then 

completed four tasks using CodeBlocks. It was found that students’ interest in coding 

and robot programming was increased and their perceptions to coding were 

positively changed. 

 

Figure 1.  An example program created with CodeBlocks 

Source: [Zorn et al., 2013] 

 

Although there are some studies focusing on using Minecraft to teach coding 

in the literature, these are very limited and not considering the development of CT 

skills.  
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2.3 The role of gender in CT and coding 

The American Association of University Women (AAUW) (2010) indicated that 

female students are minorities in the fields of computing, engineering, and science 

areas. However, recently, the gender issues in computer programming have been 

taken into account (Cheng, 2019). Educators, researchers, and policymakers suggest 

various coding experiences to bring more girls to computing area and to minimize 

the gender gap (Kelleher, Pausch, & Kiesler, 2007). Physical computing such as 

robotics (Cheng, 2019) and designing games can provide effective learning 

environments to increase their interest in computer programming (Çakır, Gass, 

Foster, & Lee, 2017). As Minecraft is a popular video game for both girls and boys 

(Petrov, 2014), it can provide a learning environment which is motivating for both 

groups to engage in coding. 

In recent years, the number of studies investigating gender differences in 

various aspects of programming has increased; however, the results of these studies 

are contradictory (Cheng, 2019). While some studies found that gender did not affect 

achievement in programming. For example, Atmatzidou and Demetriadis (2016) 

examined the development of CT skills of high school students through robotics. 

They define CT skills as consisting of abstraction, generalization, algorithm, 

modularity, and decomposition. They found that both male and female students 

reached the same level of CT skill at the end of the study. However, their results 

showed that more training time was required for female students to be in the same 

CT skill level. 

Zhong, Wang, Chen, and Li (2015) developed a framework consisting of 

several computational tasks to assess CT and compared the achievement scores of 

boys and girls to analyze whether the CT assessment they developed had equal 
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difficulty level in terms of gender. They reported that there was not any statistically 

significant difference between the scores of boys and girls. Similarly, in a study 

aimed to examine the effects of a visual programming curriculum on the 

development of middle school students’ CT skills by Witherspoon et al. (2017), any 

statistically significant difference was found in the scores of girls and boys. 

In a study by Allsop (2019), the gender-based comparison findings showed 

that there were no differences between the projects of girls and boys in terms of 

using the CT concepts in two different programming environments, Scratch and 

Alice. The concept of variables was challenging for girls in Scratch and for both girls 

and boys in Alice; however, girls had difficulty in loops and abstraction in the Alice 

programming environment. 

There are also studies focusing on the relationship between gender and 

attitudes toward programming and mostly conducted in higher education. Başer 

(2013) conducted a study aimed to examine the role of gender on attitudes toward 

programming and programming success. He studied with 179 university students 

enrolled in an introductory programming course and found that males feel more 

confident in programming and have positive attitude toward programming. 

Therefore, the studies examining the role of gender on programming and the 

development of CT is limited and the results are not consistent. 

 

2.4 Approaches to assess computational thinking 

Giving attention to assessment is important to understand how CT is developed 

(Grover & Pea, 2013). Various kinds of CT assessments are proposed varying from 

multiple choice tests to project-based assessments (e.g. Brennan & Resnick, 2012; 

Werner et al., 2012; Moreno-Leon & Robles, 2015; Roman-Gonzalez et al, 2016). 
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Existing CT assessments in the current literature mostly intended to analyze 

computational artifacts designed through programming experiences (Chen et al., 

2017), rather than CT practices that students develop. 

Werner, et al. (2012) have developed an assessment, called Fairy Assessment, 

to measure middle school students’ understanding of three CT concepts that are 

algorithmic thinking, abstraction, and modelling. The Fairy Assessment consists of 

three independent game design tasks with different difficulty levels. The reason why 

there are three tasks is that if students fail in any task, their scores on other tasks are 

considered and so, this does not affect their overall evaluation. It was designed to 

evaluate students’ game design projects created in the Alice programming 

environment. The Fairy assessment has some limitations in terms of construct 

validity and generalizability. Since it is context specific (Alice-based), it cannot be 

used in other learning environments.  

Similar to the Fairy Assessment for Alice programming tool, Dr. Scratch 

developed by Moreno-Leon and Robles (2015) is a web-tool that evaluates Scratch 

projects in terms of seven CT dimensions of abstraction, logical thinking, 

synchronization, parallelism, flow control, user interactivity, and data representation 

(Moreno-Leon, Robles, & Roman-Gonzalez, 2016). A Scratch project is uploaded, or 

the URL of the project is provided to Dr. Scratch. It analyzes the project and gives a 

score (see Figure 2). If the score is low, the tool determines the learner as a novice, 

and thus, it gives a feedback on how to improve the code in a basic level. But, as the 

users become more advanced, the score increases, and the feedback contains all CT 

dimensions, including some CT dimensions mentioned above (parallelism, flow 

control, and data representation, abstraction, logical thinking, user interactivity, and 

synchronization). It gives an expression about how proficient students use CT 
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concepts in their Scratch projects. Although it gives an extensive analysis of the 

projects in terms of all the CT dimensions, it is not enough to measure students' 

knowledge of coding concepts and to reveal their experiences in the process of 

developing an artifact (Roman-Gonzalez et al., 2016). Also, it is Scratch based, like 

Fairy Assessment, thus, it could not be used in learning activities using other tools 

aimed to develop CT.  

 

Figure 2.  Dr. Scratch analysis 

 

Assessing CT only through a project-based assessment approach is not 

objective, therefore, instruments need to be designed to provide a more objective 

assessment of CT which reflects students' conceptual knowledge of coding (Grover, 

2014). In developing their framework, Brennan and Resnick (2012) proposed project 

portfolio analysis as the first approach. In this approach, the Scrape User Analysis 

tool (see in Figure 3) is used to evaluate the artifacts of students in terms of CT 

concepts used. This tool is similar to Dr. Scratch mentioned above, but Scrape User 

Analysis tool analyzes only how frequently a CT concept was used in the Scratch 

projects. This approach focuses on the complexity of the project and the blocks used 

in the projects, that is, the development of the use of CT concepts (e.g. loops, 
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variables). A project is uploaded in the tool, then it analyzes the projects in terms of 

blocks used in the project with colored representations. 

 

Figure 3.  Scrape user analysis visualization of a student’s artifact 

Source: [Brennan & Resnick, 2012] 

 

Roman-Gonzalez et al. (2016) develop a multiple-choice CT test based on the 

CT framework by Brennan and Resnick, which focuses on the dimensions of CT 

concepts (sequences, loops, conditionals, variables, and functions) and CT practice 

of debugging but does not consider CT perspectives.  Grover (2014) also created a 

test- called the Computational Learning Test (CLT)- to assess knowledge of CT 

concepts of middle school students. The aim of this test is to measure students' 

achievement of computing concepts after a learning activity. It includes both 

multiple choice and open-ended questions about algorithms, loops, conditionals, 

sequencing, and variables. But Grover (2014) advocates that only using an 

assessment method remains limited to deeply understand the development of CT. 

Therefore, she suggested to use "System of Assessments" consisting of various 
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measurement instruments to assess students’ development and learning in a deeper 

way. This assessment system includes both test and quizzes to measure knowledge of 

students and interviews with the students about their artifacts to understand their 

experiences while developing the artifact. 

The second form of assessing CT development is artifact-based interview 

approach. Students are interviewed about their artifacts and these interviews lasted at 

least an hour. The aim of these interviews is to understand how students developed 

CT practices, such as testing and debugging strategies. The third one is to develop 

design scenarios approach, that is, design a set of projects, including two projects 

with different levels of difficulty. Students are asked to select a project from each set 

and each project has four tasks. They are expected to figure out what the project 

does, find the bug in the project and fix it, and extend it by adding new attributes.  

According to Brennan and Resnick (2012), there is no single assessment 

method to measure CT, thus, using these three approaches together can be 

efficacious for understanding the process of CT development. In this study, CT 

concepts and practices were examined, excluding CT perspectives. The reason why 

CT perspectives were not considered is that Brennan and Resnick (2012) reported 

that three assessment methods (project analysis, artifact-based interviews, & design 

scenarios) they suggested are not comprehensive to understand CT perspectives of 

students. In addition, Lye and Koh (2014) conducted a literature review by 

examining 27 studies to understand which dimensions of Brennan and Resnick's CT 

framework were examined in the literature and found that while of six studies 

investigated CT practices, only two of them were at K-12 level. According to these 

findings, they suggested that it should be conducted more studies to focus on CT 
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practices in K-12 classes. Therefore, this current study contributes to the research 

area of CT practices when engaging in coding. 

 

2.5 Summary of the literature review section 

As discussed in the literature review section, it is accepted that CT is a way of 

thinking that needs to be developed by everyone. Many researchers have worked to 

define CT and classify the characteristics of it. However, researchers generally ended 

up identifying CT sub-dimensions such as algorithmic thinking, abstraction, and 

problem-solving instead of describing what CT is. The CT framework developed by 

Brennan and Resnick (2012) provides a wider perspective to define CT skills as it 

involves not only the knowledge of CT concepts, but also CT practices, and 

perspectives.  

Since a common definition of CT has not yet been reached, how to develop 

and measure CT is also open to discussion. Several researchers have developed and 

examined various methods and approaches to develop CT. Coding has a considerable 

role in CT development. Many research has conducted to examine how students 

develop CT as they engage in coding activities. Researchers suggested that block-

based programming environments and physical computing tools offer powerful 

learning environments to teach coding and develop their CT (Brennan & Resnick; 

2012; Lye & Koh, 2014; Werner et al., 2012; Sullivan et al., 2013). In addition to 

these tools, it was found that using constructionist video games promote the 

development of CT, especially CT practices (Kazimoglu et al., 2012; Weintrop et al., 

2016).  

Minecraft is a highly preferred video game by many children aged 6-14 all 

over the world. Studies on Minecraft showed that it increases students’ motivation 
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toward school, creativity, social interaction and self-efficacy (Brand et al., 2014; 

Lane & Yi, 2017; Slavin, 2015; Walker, 2012). Besides personal development, it also 

improves students in academic areas. Students develop better understanding of 

mathematics, science, history, and literacy, and also Minecraft improved students’ 

knowledge of computer programming and develop their CT (e.g. Karsenti, Bugmann, 

& Gros, 2017).  

In addition, diverse assessment methods have been developed to assess the 

development of CT. These assessment approaches generally focus on measuring 

students’ knowledge through tests and only examining their computational artifacts 

in terms of coding concepts used without focusing on the practices that students 

experience.  

Coding activities should be designed as to attract both girls and boys 

(Bruckman, Jensen, & DeBonte, 2002; Linn, 1985). Minecraft is an engaging game 

for both gender group so that Minecraft-based coding activities can increase both 

girls’ and boys’ interest in coding. However, the research on using Minecraft in 

coding education and CT development is rather sparse.  

The purpose of this study was to examine how students develop CT concepts 

and practices through Minecraft-based coding activities. In accordance with this 

purpose, this study tried to answer the following research questions: 

1. Is coding with Minecraft activities effective in developing CT concepts and 

practices? 

a) Is there a statistically significant difference between pre-test and post-test 

scores of students as measured by the CT concept knowledge test? 

b) What are the number and type of CT concepts displayed in the final 

Minecraft-based computational artifacts? 
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c) What are the number and type of CT practices displayed by students in the 

interviews? 

2. Do girls and boys differ in the development of CT concepts? 

a) Is there a statistically significant difference between learning gains of female 

and male students as measured by the CT concept knowledge test?  

b) Is there any difference between boys and girls in terms of number and type of 

CT concepts displayed in the final Minecraft-based computational artifacts? 

Depending on the presented literature, it is expected that CT concept 

knowledge of students will significantly increase after attending in Minecraft-based 

coding activities. There will be no statistically significant difference between girls 

and boys on CT concept knowledge as measured by CT concept knowledge test. 

Also, it is expected that students will use all CT concepts in their final artifacts. 

There will be no statistically significant difference in the final artifacts of students 

considering gender.   
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CHAPTER 3 

METHOD 

 

The purpose of this study is to examine how 5th-grade middle school students 

develop CT concepts and practices when they engaged in coding with Minecraft. In 

this chapter, the following sections were covered: (1) research design, (2) the context 

and participants, (3) data collection instruments, and (4) data collection procedures. 

 

3.1 Research design 

The study was employed one group pre-test post-test design (Creswell, 2012), 

supported with qualitative data (e.g. Chang, Jang, & Chen, 2015). According to the 

pre-experimental design, the dependent variable, knowledge of CT concepts, was 

firstly measured before treatment, and after the treatment, the dependent variable was 

measured again. In addition, qualitative data in terms of student computational 

artifacts and interviews were collected and analyzed to examine the development of 

CT concepts and practices. 

The independent variable of the study Minecraft-based coding activities. The 

dependent variable is students’ achievements in CT concept knowledge, using CT 

concepts in their final artifacts, and their CT practices displayed while creating an 

artifact through coding. The dependent and independent variables of the study are 

shown in Table 2. 
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Table 2.  The Variables of the Study 

Independent Variable Dependent Variables 

Minecraft-based coding activities 

Achievement in CT concept knowledge 

 

CT concept usage in final computational 

artifact 

 

CT practices employed while creating a 

computational artifact 

 

3.2 The context and participants 

The target population of the study was 5th-grade middle school students in Turkey. 

The participants were selected using purposeful sampling method (Creswell, 2012) 

based on the following criteria: (a) being a middle school student, (b) no prior coding 

experience with Minecraft, or (very limited) prior school-based experience with 

coding.  

The researcher received permission from the İstanbul Ministry of National 

Education to conduct this study at a public school (see Appendix A). After the 

permission, she contacted many schools in İstanbul, since the location of the 

researcher is Istanbul. That is, the accessible population for the researcher was 

middle schools that satisfy the above criteria in İstanbul. Therefore, after the 

necessary administrative approvals were obtained, a school close to the campus was 

selected. One class was chosen randomly among the 5th-grades in the selected school. 

Since the participating school does not have sufficient infrastructure in terms of the 

Internet and computer requirements, the study was carried out in a computer 

laboratory at the researcher’s university (Bogazici University) by obtaining necessary 

permissions.  

The participants were twenty 5th-grade students at a public school in Istanbul, 

Turkey. Of the 20 students, 11 were females and 9 were males. The age range of the 
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students were 10-11. They do not attend any programming course or after school 

activities to learn programming. Thus, they do not have any prior knowledge on 

programming. While the school is located in an affluent neighborhood, the students 

are children of low-income families.  

 

3.2.1 Minecraft-based instruction 

Within the scope of this study, Minecraft was used to teach students coding 

throughout six weeks and each week was one hour (60 minutes). Throughout the 

study, students learned coding concepts such as conditionals and loops and also 

engaged in coding practices such as testing and debugging. They created 

computational artifacts in Minecraft game environment based on coding concepts 

which they learned in that week. At the end of the courses, students developed a final 

project individually including a series of tasks. When they needed help, they got help 

from their friends or the instructor. 

 

3.3 Data collection instruments 

As mentioned before, CT cannot be measured merely by one measurement method, 

thus systems of assessments should be used to measure CT in depth (Brennan & 

Resnick, 2012; Grover, 2014). Table 3 provides the instruments used to assess 

students’ knowledge of CT concepts and the development of CT practices. In this 

context, four sets of data collection methods were used in the present study. 

Data collection instrument used to examine each research question is 

explained in detail below. 
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Table 3.  Data Collection Instruments 

Research Question Instruments Pre-

Intervention 

Post-

Intervention 

Resource 

Is there a statistically 

significant difference 

between pre-test and post-

test scores of students as 

measured by the CT 

concept knowledge test? 

Computational 

learning test 

with Scratch 

✔  Grover 

(2014) 

Is there a statistically 

significant difference 

between pre-test and post-

test scores of students as 

measured by the CT 

concept knowledge test? 

Computational 

learning test 

with Minecraft 

 ✔ Adapted 

from 

Grover 

(2014) 

What are the number and 

nature of CT concepts 

displayed in the final 

artifacts? 

 

Is there any difference 

between boys and girls in 

terms of number and type 

of CT concepts displayed 

in the final Minecraft-

based computational 

artifacts? 

Final 

computational 

artifact 

analysis 

 ✔ Brennan 

and 

Resnick 

(2012) 

What are the number and 

nature of CT practices 

displayed by students in 

interviews? 

Artifact-based 

interviews 

 ✔ Brennan 

and 

Resnick 

(2012) 

 

3.3.1 (Pre) Computational learning test with Scratch 

Since one of the aims of the study is to observe the development of computational 

concepts of students, Computational Learning Test with Scratch (CLT with Scratch) 

was used to measure concept knowledge of computing. Since there is no Turkish 

instrument available to measure the knowledge of CT concepts, the test was adapted 

from Grover (2014). Grover (2014) developed this test by taking the rest items from 

Ericson and McKlin (2012) and Meerbaum-Salant et al. (2013). It is designed for 

middle school students (from 5th to 8th grade). The test was translated into Turkish by 
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consulting two content experts from Bogazici University foreign languages 

department. In addition, to ensure the content validity of the test, which is the extent 

to which a test measures an aimed content, three content experts reviewed the test 

items.  

To assess the internal reliability of the translated test, it was administered to 

99 5th grade middle school students with similar characteristics with students having 

the participants of the study. The reliability coefficient for the instrument was found 

.71, which is considered acceptable internal consistency (Field, 2009). 

Before the intervention, students’ prior CT concepts knowledge was assessed 

with the CT with Scratch. The test has 13 items, including 5 questions required 

textual responses and 8 multiple-choice questions which have 4 answer options. 

Multiple-choice questions have only one correct answer, and each correct answer for 

multiple-choice questions is scored 1. Also, some short answer questions have a 

specific answer so each correct answer for them was scored 1. But students’ 

expressions for some short-answer questions change and these questions get a partial 

score based on a rubric (see Table 4). If participants answer all questions correctly, 

they have 36 points. The test can be found in Appendix B and C. 
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Table 4.  Rubric for the Questions Having Partial Score 

Question 1 2 3 

Concepts- a 

Concepts- b 

Concepts- c 

Concepts- d  

Gives an example 

of the concept. 

Explains the 

concept. 

- 

Sequences-1b Writes sequencing 

the numbers.  

Writes sequencing 

the numbers from 

the smallest to 

biggest one. 

- 

Question 9 Writes drawing a 

shape. 

Writes drawing a 

rectangle 

Writes drawing a 

rectangle with long edge 

15 and short edge 10 

Question 10a Writes drawing a 

rectangle. 

Writes drawing a 

rectangle according 

to the short and 

long edge received 

from the user. 

Writes drawing a 

rectangle according to the 

short and long edge 

received from the user 

and calculates its 

circumference and writes 

it on the screen. 

Question 10c 

Question 10d 

Writes only the 

name of the 

concept. 

Writes only the 

explanation of the 

concept. 

Writes both the name of 

the concept and its 

explanation. 

 

3.3.2 (Post) Computational learning test with Minecraft  

After the treatment, to assess students’ learning gains of computational concepts, the 

Computational Learning Test with Minecraft (CLT with Minecraft) was used. The 

test is parallel to the pre-test described above, but the Scratch questions were adapted 

to Minecraft. In the adaptation process, Minecraft questions were constructed so that 

they are structurally parallel to the Scratch questions in the pre-test and met the same 

learning objective. In this process, three content experts evaluated the questions in 

terms of the objectives, as in the pre-test (CLT with Scratch).  

As the same in pre-test, the post-test has 13 items: eight multiple-choice, and 

five short-answer (see Appendix D and E). Also, the answers to short answer 

questions were evaluated with the same rubric as used in pre-test, which means that 

the scoring is the same as the pre-test. The maximum score from the test is 36 points. 
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CLT with Minecraft was applied to 111 5th grade middle school students with 

similar characteristics with students having the participants of the study to assess the 

internal reliability of the test. The reliability coefficient for the instrument was found 

to be .75, which is considered an acceptable internal consistency (Field, 2009). 

 

3.3.3 (Post) Final Minecraft-based computational artifact analysis 

Students created a final Minecraft-based computational artifact at the end of the 

treatment. The artifacts were examined to further examine their knowledge of CT 

concepts development. Final artifact composed of six tasks which were similar to 

projects in the lessons for six weeks. Students were expected to use all the CT 

concepts (sequences, parallelism, events, loops, conditionals, operators, and 

variables), which were covered in the Minecraft-based coding activities. The tasks 

were briefly explained in Table 5. 

 

Table 5.  Final Artifact Tasks 

Task  Task Explanation 

Task 1 Write a code to control the agent to meet some conditions (e.g. if tp1 is 

written on chat command, agent teleports to player). The aim of this task is 

to use the CT concept of conditionals, operators, and variables together. 

Task 2 Code the agent so that it can make a 25x25 square-shaped wall. With this 

activity, it is expected that students use loop which is one of CT concepts. 

Task 3 Build a railway using loops. 

Task 4 Given code scripts which consist of bugs, find the bugs and fix them. This 

part was designed to understand which CT practices students demonstrate 

when they encounter with an error. 

Task 5 Use the CT concepts of loops, operators, and variables. Build a code which 

make any animal appear as much as the number written by the user. 

Task 6 Given the codes needed to make a house (with some errors), find the bugs 

and fix them, also to add codes to form the roof of the house using loops. 

 

In all tasks, students were expected to use events and sequences CT concepts. 

The tasks were designed by considering as to use all CT concepts which were 
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covered for 6 weeks and to display CT practices of students. That’s why, the tasks 

included codes that are misplaced and some errors, as Brennan and Resnick (2012) 

suggested. Students were also asked to find and correct the errors. The details of final 

artifact tasks can be seen in Appendix F. 

 

3.3.4 (Post) Artifact-based interviews 

The aim of artifact-based interviews was to understand students’ strategies and 

approaches while creating a computational artifact. In other words, the interviews 

were used to investigate the thinking process of students whilst working on an 

artifact using programming. These interviews were semi-structured and conducted 

one-on-one with 11 students (7 girls and 4 boys), who were selected randomly. The 

interview questions were prepared adapting the questions developed by Brennan and 

Resnick (2012). The interview protocol has six open-ended questions based on the 

CT practices of experimenting and iterating, testing and debugging, reusing and 

remixing, and abstracting and modularizing. The artifact-based interview protocol 

can be seen in Appendix G. The length of interview time varied from 5 to 18 

minutes. 

 

3.4 Data collection procedure 

Before collecting the data, ethical approval was obtained from the Ethics Committee 

in Social Sciences and Humanities (SOBETIK) of Bogazici Universtiy (Appendix 

H). After the participating school was selected, a permission letter (see Appendix I) 

consisting of the purpose of the study, the importance of participation, and procedure 

of the study were sent to the parents of students.  Students allowed to participate in 
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the study by their parents attended the study during six weeks in the second academic 

semester of 2018-2019. 

Before the intervention, CLT with Scratch was applied as a pre-test to 

measure participants’ prior knowledge of computational concepts. Because of two 

reasons, participants were pre-tested in a Scratch context. Students are generally 

familiar with Scratch and the code blocks in Scratch provides English-like language, 

as well, so it is understood easily and offers a more comprehensible language in 

terms of scripts. But the Minecraft coding environment is relatively new, and 

students need to have an experience to understand the meaning of code blocks, so it 

can lead to misunderstanding and be confusing for students having some experience 

with coding. Because of these reasons, the questions of pre-test were designed in the 

Scratch format.  

One week after pre-testing, the Minecraft-based coding program began. The 

researcher was the instructor of the treatment. The intervention lasted six weeks, and 

each week contained an hour-long session.  

Instructional objectives and Minecraft activities covering six weeks are 

shown in Table 6. A Minecraft-based coding curriculum for this study was designed 

by adapting the activities from the M: EE MakeCode curriculum designed by 

Microsoft. The order of topics was arranged based on the curriculum by Grover 

(2014). In addition, the learning objectives of the curriculum were prepared by taking 

into consideration those of the ICT curriculum prepared by the Republic of Turkey 

Ministry of National Education. The details of the curriculum can be found in 

Appendix J. 
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Table 6.  Minecraft-Based Coding Curriculum 

Time CT Concepts Instructional Objectives Minecraft Activity 

1st Week 

Sequences, 

Events, & 

Parallelism 

• Gives real-life algorithm examples 

• Develops algorithms to create a 

computer program 

• Uses events and event handlers 

Yellow Brick Road 

2nd Week Loops 

• Explains the loop structure and 

functions  

• Develops algorithms that include 

loop structure 

Chicken Storm 

3rd Week 
Loops & 

Parallelism 

• Explains the loop structure and 

functions  

• Develops algorithms that include 

loop structure 

• Uses variables where required 

Building a house 

and surrounding an 

area with walls 

4th week 
Data, Loops & 

Parallelism 

• Distinguishes the difference between 

constant and variable 

• Uses variables where required 

Chicken Storm with 

a number 

determined by the 

user 

5th week 

Data, 

Conditionals, 

Operators & 

Parallelism 

• Develops algorithms that include 

decision making 

Controlling the 

agent by the user 

6th week Final Project 

 

The data collection process of the study is shown in Table 7. At the end of the 

lessons, students were asked to create a final Minecraft-based computational artifact 

which included six tasks. The tasks were similar to projects in the lessons. Students 

were expected to use all the CT concepts that they learned during the coding with 

Minecraft activities. According to Brennan and Resnick (2012), artifact-based 

interviews and design scenarios are effective ways to assess computational practices. 

Therefore, students created projects and were interviewed to observe the 

development of their computational practices. After the final project week, CLT with 

Minecraft as post-test was administered to assess students’ development of CT 

concept knowledge.  
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One week later, interviews were conducted with eleven students who selected 

randomly. They were asked to discuss the process of developing the project 

including questions about what strategies they use, what problems they encountered, 

and how they solved these problems.   

 

Table 7.  The Study Procedures 

 

3.4.1 The coding environment: Minecraft 

During the intervention, Minecraft: Education Edition (M: EE) was used to teach 

coding. It is a sandbox game aiming at building something by placing blocks. It is 

also a popular video game played both children and adults, featuring exploration, 

creativity, entertainment, communication, cooperation, and engineering (Petrov, 

2014).  

In Minecraft, there is no defined goal for players. They are free to determine 

their own goals (Ekaputra, Lim, & Eng, 2013). They can create their own world by 

constructing structures or objects through blocks because of the representing the real 

world. Therefore, Minecraft can be adopted in education and fits in the game-based 

learning considering the aspects of motivation, fun, self-determination, and learning 

by experimenting (Petrov, 2014). Although it was not developed for educational 

purposes at first, then it was integrated into classroom settings and became a learning 

tool called Minecraft: Education Edition. It provides students to collaborate on 

Pre-test Treatment Post-test Interview 

CLT with 

Scratch 

Minecraft-based 

coding activities 

CLT with 

Minecraft 

Artifact-based 

interviews 

(Before 

intervention) 

(1st week) 

(From 2st to 6th week) (After intervention) 

(8th week) 

(After intervention)  

(9th week) 



 46 

projects with their classmates, documents their projects and share, and communicate 

with their classmates and teachers in-game.  

 

 

Figure 4.  Minecraft environment 

 

3.4.2 Code builder plug-in in Minecraft 

Code builder plug-in was developed for coding in the Minecraft world and for 

developing CT of students as well. It can be connected to other block-based coding 

platforms such as Scratch or Tynker. It is a block-based environment but can be 

switched to JavaScript (see Figure 5). Only the block-based part was used in this 

study. 

Code builder includes all the CT concepts such as loops, logic, and variables. 

So, it is appropriate for the CT framework used in this study. Students open the code 

builder by pressing C on the keyboard. They can demonstrate their actions by coding 

the Agent in the game.  
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Figure 5.  Minecraft code builder screen 

 

3.5 Data analysis 

First of all, pre-test and post-test scores of students were calculated, and the 

quantitative data were analyzed using the IBM Statistics software. Interviews were 

transcribed and coded based on the CT practices (testing and debugging, reusing and 

remixing, experimenting and iterating, abstracting and modularizing) by Brennan and 

Resnick (2012), and the final projects were examined based on the CT concept 

usage.  

Before conducting the hypothesis testing, descriptive statistics and normal 

distribution of pre-test and post-test scores were examined. Based on this analysis, it 

was decided which statistical test, parametric or nonparametric, to be used for the 

research questions 1a and 2a. In the following part, data analysis process for each 

research question is explained in detail. 

The research question 1a (Is there a statistically significant difference 

between pre-test and post-test scores of students as measured by the CLT?) was 

answered as follows. Since the pre-test scores were not normally distributed, 
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Wilcoxon signed-rank test which is a non-parametric test was conducted to analyze 

students’ development of the knowledge of CT concepts. 

In order to answer the research question 2a (Is there a statistically significant 

difference between learning gains of female and male students as measured by the 

CLT?), learning gains of Minecraft-based coding activities were calculated by 

subtracting pre-test scores of students from their post-test scores. Checking the 

parametric test assumptions, the Mann-Whitney U test was conducted to compare the 

learning gains of boys and girls. 

For the research questions 1b (What are the number and nature of CT 

concepts displayed in the final projects?) and 2b (Is there any difference between 

boys and girls in terms of number and nature of CT concepts displayed in the final 

projects?), the final projects of students were examined regarding CT concepts 

(sequences, parallelism, loops, events, conditionals, operators, and data) used in the 

projects. The projects were evaluated based on a checklist examining whether a CT 

concept is existed or not, rather than analyzing how many times a CT concept was 

used. After that, to analyze which CT concept was used mostly, the frequency of 

each concept as percentage were calculated.  Also, to understand the difference 

between male and female students in CT concept use, chi-square test was conducted.  

The research question 1c (What are the number and nature of CT practices 

displayed by students in the interviews?) were answered by examining the interview 

data. The interview data was firstly coded by the researcher. Priori codes were used, 

and these codes were the CT practices (experimenting & iterating, testing & 

debugging, reusing & remixing, and abstracting & modularizing) suggested by 

Brennan and Resnick (2012).  
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CHAPTER 4 

RESULTS 

 

The results chapter includes the analysis carried out for answering the research 

questions. Data analysis of each research question was reported in a detailed way 

with both descriptive and inferential statistics. 

 

4.1 Role of coding with Minecraft activities on CT concept knowledge 

development 

 

4.1.1 Research Question 1a: Is there a statistically significant difference between 

pre-test and post-test scores of students as measured by the CLT? 

The descriptive statistics results showed that the mean CLT scores increased from 

3.55 to 12.9 by the end of the Minecraft-based coding activities (see Table 8).  

In order to analyze CT concept knowledge development, Shapiro Wilk’s test 

for normality was firstly conducted to check normal distribution of data. Based on 

the Shapiro Wilk’s test’ results, although the pre-test scores were not normally 

distributed (p < .05), post-test scores were normally distributed (p > .05), shown in 

Table 9. Pre-test scores of students with skewness of 1.967 (SE = .512) and kurtosis 

of 5.433 (SE = .992) and post-test scores were with skewness of .480 (SE = .512) and 

kurtosis of -.811 (SE = 992) were shown in Table 8. 

Therefore, the non-parametric Wilcoxon signed-rank test was carried to 

examine the effects of Minecraft-based coding activities on students’ CT concept 

knowledge. 
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Table 8.  Descriptive Statistics of Pre-test and Post-test Scores 

 N Skewness Kurtosis Min Max Mean Median SD 

Pre-test 20 1.967 5.433 0 13 3.55 3 2.87 

Post-test 20 .480 -.811 5 24 12.9 13 5.94 

 

Table 9.  Shapiro-Wilk Result of Pre-test and Post-test Scores 

 Shapiro Wilk 

 Statistic df Sig. 

Pre-test .825 20 .002 

Post-test .928 20 .142 

 

The Wilcoxon signed-rank test result showed that the post-test scores of 

students were significantly increased after the Minecraft-based coding activities, z = -

3.924, p= .000 (see Table 10 and 11), with a large effect size (r = .87) (Cohen, 1992). 

 

Table 10.  Wilcoxon Signed-Rank Test for Pre-test and Post-test 

  N Mean 

Rank 

Sum of 

Ranks 

Posttest Score -Pretest Score Negative Ranks 0a .00 .00 

Positive Ranks 20b 10.50 210 

Ties 0c   

Total 20   

a.Posttest Score < Pretest Score 

b.Posttest Score > Pretest Score 

c.Posttest Score = Pretest Score 

 

Table 11.  Wilcoxon Signed Rank Test Result 

 Posttest Score-Pretest Score 

Z -3.924a 

Asymp. Sig. (2-tailed) .000 

a. Based on negative ranks  
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4.1.2 Research Question 2a: Is there a statistically significant difference between 

achievement scores of boys and girls as measured by the CLT? 

Descriptive statistics results, showed in Table 12, indicate that boys’ mean score 

(9.44) was slightly higher than girls’ mean score (9.27). Scores of girls and boys 

were normally distributed (p > .05), as analyzed by a Shapiro Wilk’s test, displayed 

in Table 13. But since the sample size for each group is small (n for girls = 11; n for 

boys = 9), Mann Whitney-U test as a non-parametric test was carried out to 

determine if there were any significant differences in scores between boys and girls. 

 

Table 12.  Descriptive Statistics of Boys and Girls 

Gender Mean Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 

Girls 9.27 1.83 5.20 13.3 

Boys 9.44 2.25 4.24 14.64 

 

Table 13.  Shapiro-Wilk Result of Achievement Scores of Girls and Boys 

  Shapiro Wilk 

  Statistic df Sig. 

Learning Gain 
Girl .948 11 .613 

Boy .906 9 .289 

 

According to the results of the Mann-Whitney U test, it was not found a 

statistically significant difference in the gain scores between girls and boys, U = 48, 

p = .909, shown in Table 15. This result shows that both girls and students benefitted 

similarly from the Minecraft-based coding activities in terms of learning CT 

concepts. 
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Table 14.  Mann-Whitney U Ranks 

 Gender N Mean Rank 
Sum of 

Ranks 

Learning Gain 

Girl 11 10.64 117 

Boy 9 10.33 73 

Total 20   

 

Table 15.  Mann-Whitney U Result for Comparing Boys and Girls Achievement 

Scores 

 Learning Gain 

Mann-Whitney U 48.000 

Wilcoxon W 93.000 

Z -.115 

Asymp. Sig. (2-tailed) .909 

Exact Sig. [2*(1-tailed Sig.)] .941b 

a. Grouping Variable: Gender 

b. Not corrected for ties. 

 

4.2 CT concepts used in final Minecraft-based computational artifacts 

 

4.2.1 Research Question 1b: What are the number and nature of CT concepts 

displayed in final artifacts? 

The final artifacts of all students (n = 20) were examined and CT concepts used in 

these projects were identified (see Table 16). Table 16 illustrates the CT concept 

usage in percentages (if the concept is used at least once).  

Based on the results, all the artifacts included sequences and events. In almost 

all the projects, loops (15 out 20) and parallelism (14 out 20) were used. Variables 

were used by 35 % of the projects. The use of conditionals and operators was low, at 

only 30% and 25%. 
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Table 16.  CT Concept Usage Percentage in Artifacts 

CT Concepts Number of Usage Percentage % 

Sequences 20 100 

Events 20 100 

Loops 15 75 

Parallelism 14 70 

Variables 7 35 

Conditionals 6 30 

Operators 5 25 

 

For example, Student 1 used loops in the following manner in his project. He 

used loops to surround a garden with fences or to build a home in Minecraft (see the 

example code scripts in Figure 6). 

 

 

Figure 6.  Example code script of Student 1 using loops 

 

As another example, conditionals, variables, and operators were used in 

Student 2’s final artifact to control the robot according to commands written by the 

user. She used these three concepts together in her artifact, as seen in the Figure 7. 
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Figure 7.  Example code script of Student 2 using conditionals, variables, and 

operators 

 

4.2.2 Research Question 2b: Is there any difference between boys and girls in terms 

of number and nature of CT concepts displayed in final projects? 

As displayed on Table 17, all boys and girls were able to use sequences and events in 

their projects. CT concepts including variables, conditionals, and operators were 

displayed in almost equal number of artifacts of girls and boys.  

 

Table 17.  Comparing Girls and Boys CT Concept Usage in Their Final Projects 

CT Concept Girls (N = 11)  Boys (N = 9) 

Number of 

Usage 

Percentage 

(%) 

 Number of 

Usage 

Percentage 

(%) 

Sequences 11 100  9 100 

Events 11 100  9 100 

Loops 10 83.3  5 62.5 

Parallelism 8 72.7  5 55.6 

Variables 4 33.3  3 37.5 

Conditionals 3 25  3 37.5 

Operators 2 16.7  3 37.5 

 

To better understand whether gender is associated with CT concept usage, a 

Chi-Square test was applied for each CT concept separately. As shown in Table 18, 

the Chi-Square significance values are bigger than .05 for each CT concept usage; 
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thus, it was not detected any statistically significant association between for gender 

and CT concepts used in the final projects.   

 

Table 18.  Chi-Square Test Results for CT Concept Based on Gender 

CT Concept Value Asymp. Sig. (2-sided) 

Loops 3.300a 0.069 

Parallelism .642b 0.423 

Variables .020c 0.888 

Conditionals .087d 0.769 

Operators .606e 0.436 

a. 2 cells (50.0%) have expected count less than 5. The minimum 

expected count is 2.25. 

b. 2 cells (50.0%) have expected count less than 5. The minimum 

expected count is 3.15. 

c. 2 cells (50.0%) have expected count less than 5. The minimum 

expected count is 2.70. 

d. 2 cells (50.0%) have expected count less than 5. The minimum 

expected count is 2.25. 

e. 2 cells (50.0%) have expected count less than 5. The minimum 

expected count is 2.25. 

 

4.3 CT practices displayed by students while creating computational artifacts 

 

4.3.1 Research Question 1c: What are the number and nature of CT practices 

displayed by participants in interviews? 

The interview data were coded based on CT practices offered by Brennan and 

Resnick (2012), which are experimenting and iterating, testing and debugging, 

reusing and remixing, and abstracting and modularizing. Table 19 provides these 

codes, the frequency of each code, and the percentage for each code. 
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Table 19.  Frequency of CT Practices used by Students 

Code Frequency Percentage 

(%) 

1 Testing & Debugging (TD) 30 51,7% 

2 Experimenting & Iterating (EI) 14 24,1% 

4 Abstracting & Modularizing (AM) 9 15,5% 

3 Reusing & Remixing (RR) 5 8,6% 

 

As shown in the Table 19, the most frequently mentioned CT practice was 

testing and debugging with 51,7%. Followed by, experimenting and iterating with 

24,1%, abstracting and modularizing with 15,5%, and reusing and remixing with 

8,6%. 

Code: Testing and debugging 

Almost all students showed testing and debugging strategies in different ways. Most 

students mentioned that when they encountered with an error in their scripts, they 

read the scripts to find out the cause of the error. Here are some representative 

quotes: 

Student 1: I look where the codes are. If there is something wrong, I try to fix 

it. 

Student 3: I look at the codes for what I did wrong. Then, I try to fix it. 

They also tried different solutions to solve this error by making changes in 

their code scripts. One student explained it as: 

Student 4: I examine all of the scripts to control if there is anything that I 

misplaced. If there is a script which I did wrong, I extracted it or added 

another one, then tried it whether it is correct or not. 

While these strategies were mentioned by Brennan & Resnick (2012), there 

were another strategy found in this study, that fell under this category. This strategy 

is seeking help from someone else (a colleague or teacher) when they encounter with 
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an error in their code. Most of the students mentioned that they first tried to solve the 

bug in their scripts by themselves but if they could not, they asked a friend, or a 

teacher. As one example of this strategy, one student said: 

Student 2: I tried a code myself first. If the code does not work the way I 

want it, I tried to find out why it did not run over and over again. If I still 

could not do it, I ask my teacher. 

Another student also expressed his debugging strategy as: 

Student 5: I try to solve the error myself first. Then I ask one of my friends. If 

I still could not do it, I finally ask the teacher. 

Code: Experimenting and iterating 

The second most used CT practice displayed in interviews was experimenting and 

iterating (24,1 %). Of eleven students, six of them mentioned about experimenting 

and iterating strategies while creating a computational artifact. The students 

expressed their EI strategies as an iterative process. They described this process as 

developing a part of the project and trying it out, and if it does not work, making 

revisions based on what happens. For instance, Student 6 said that “I did half of the 

scripts and controlled whether it was correct. Then I did the other half.” Student 1 

stated that “I did the scripts step by step and run it. For example, I first built the wall 

scripts and ran it to see if it works. Then I made the fence and tried it.” Similarly, 

Student 7 explained her strategy as she developed her projects’ sections one by one, 

instead of finishing all and then trying them. 

Code: Abstracting and modularizing 

When asked what they did before they started doing their projects, almost all of the 

students mentioned developing a plan and building an algorithm before starting their 

projects and said that they created the code scripts according to these algorithms. 
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Different from the strategies for this category by Brennan and Resnick (2012), 

building an algorithm was found another strategy displayed by students as 

abstracting and modularizing practice. Some examples of students’ answers are as 

follows: 

Student 3: I first created an algorithm before coding.  

The interviewer: Based on what did you create your algorithm? 

Student 3: According to the program that I want to make. First, I wrote my 

mind what I would do, then I started to build my project. 

Student 7: Before I start coding, I think in my mind and prepare an algorithm 

like a plan. Then I organize the codes based on this plan and run them. 

Code: Reusing and remixing 

The least displayed CT practice in interviews was reusing and remixing. Some 

students preferred to use reusing and remixing strategies when faced with errors, 

while others used it at the planning stage before starting the project. For example, 

Student 4 stated that “I first though of the codes in the projects I used before. Then I 

researched how I can use them.” The other student Student 8 mentioned that he 

looked at the codes he had used before when he had an error. 
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CHAPTER 5 

DISCUSSION AND CONCLUSION 

 

The current study examined the use of Minecraft-based coding activities on middle 

school students CT concept knowledge and CT practices strategies. The designed 

Minecraft-based activities were used with 5th-grade students from a public school for 

six weeks. The first main question of the study sought to answer was whether 

Minecraft-based activities was effective to develop CT concept knowledge and CT 

practices of fifth-grade students, who have insufficient opportunities to engage in 

such activities in their ICT classes. The results showed that students’ CT concept 

knowledge significantly improved after the Minecraft-based coding activities. Also, 

there were not any statistically significant differences in scores between boys and 

girls. The analysis of students’ final projects indicated that students struggled to use 

variables, operators, and conditionals. There was no statistically significant 

difference between girls and boys respecting CT concept use in projects, as similar to 

the achievement score finding in terms of gender. The interview findings supported 

to understand which CT practices students use while building a computational 

artifact. They showed that while students mostly displayed testing and debugging 

strategies, they used abstracting and modularizing practices the least. 

In the following section, it was discussed the findings of each research 

questions, limitations of the study and further research suggestions. 

 

5.1 Role of coding with Minecraft activities on CT concept knowledge and CT 

practices 

The first research question of the study focused on the effects of Minecraft-based 

coding activities on the development of CT concept and practices of fifth-grade 
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students. It addressed assessing CT three approaches for in terms of CT concepts and 

practices- (1) CT concept knowledge as measured by the pre and post-tests, (2) CT 

concept usage in the computational artifacts, and (3) CT practices displayed by 

students while creating an artifact as explored through interviews. The following 

sections discuss the major findings for the three research questions that guided this 

main research question. 

 

5.1.1 CT concepts knowledge of students 

The analysis of the first sub-question (1a) of the main question showed that students 

significantly improved their CT concept knowledge. The result is consistent with the 

claims that teaching coding is effective to develop in fostering CT (e.g. Allsop, 2019; 

Grover & Pea, 2013; Lee et al., 2011; Lye & Koh, 2014; Weintrop et al., 2016). 

Many researchers studied students’ CT concept knowledge after attending a coding 

course that teach coding through a block-based environment and they have agreed on 

the positive effects of these courses on students’ CT concept knowledge (e.g. Grover, 

2014; Meerbaum-Salant et al., 2010; Roman-Gonzalez et al., 2016). 

The findings of the studies conducted with utilizing various programming 

tools and environments teach programming to children showed that when children 

engage in these tools and create computational artifacts within these environments, 

they learn coding concepts and also develop CT practices (e.g. Sullivan & 

Hefferman, 2016; Brennan & Resnick, 2012; Grover, 2012; Allsop, 2019). Scratch 

programming environment is seen as a powerful tool for students to facilitate CT 

development (Weese, 2017; Shute & Clarke, 2017). Not only it is easy to use and but 

also provides a meaningful learning environment. It was used in many studies which 

aim to teach programming and to develop CT (Grover, Pea, & Cooper, 2015; Oluk & 
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Korkmaz, 2016). Alice is another tool mostly used in studies to develop CT and 

teach programming (e.g. Werner et al., 2012). However, there is not much research 

aimed to teach coding and develop CT of students using Minecraft-based activities. 

Therefore, this study contributes to the literature in that way. 

In this study, students tried to complete the tasks given to them in Minecraft 

through coding. So, this study is different from the previous ones in terms of the 

coding medium used and learning activities. Minecraft has been chosen as a coding 

environment for this study because it is a game that the age group chosen as 

participants enjoy playing. As it is known, it has not been used in any studies in the 

current literature to teach coding and develop CT of children. 

This study also showed that the CT framework and measuring methods 

developed by Brennan and Resnick (2012) for Scratch can also be integrated into 

other coding environments such as Minecraft. 

 

5.1.2 Using CT concepts in the computational artifacts 

While almost all of the students used sequences, events, and loops in their final 

artifacts, a few of them were able to use the CT concepts of conditionals, operators, 

and variables. In other words, most of them struggled with the latter ones. The prior 

research supports these results. Denner et al. (2012) claimed that novice 

programmers had difficulty and need more guidance and support to use such 

complex concepts. They found that conditional statements appeared in only 1% of 

students’ games and only 3% of the games included variables. Maloney et al. (2008) 

examined 425 Scratch projects designed by middle school students and found that 

certain CT concepts such as operators and variables were the least common concepts 

in the projects. Similarly, Allsop (2019) evaluated students’ games in terms of the 
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presence of each coding concept in the projects in both Alice and Scratch 

programming environments. While the least common CT concept which was 

displayed in the projects of students in Scratch group were operators, students in 

Alice group had difficulty to use variables in their games. However, students in both 

groups were able to use other CT concepts such as events and loops in their projects. 

All students in the study developed their projects in a correct sequence which 

is a key concept in programming. This finding is consistent with the finding in 

Grover (2014). She found that while students easily learned serial execution 

(sequences), they had difficulties mostly with loops. However, in this study, loops 

were the second most used concept. The possible reason for this is that students need 

to use loops in Minecraft most of the time. For example, when they build a house or 

make a field, they need to repeat a movement more than once. In Minecraft, students 

need such practices while creating their own worlds’ through programming. 

Therefore, since repeating the same thing more than once is the logic of loop 

structures, it can be said that Minecraft offers a better learning environment to teach 

loops. 

In addition, it was expected that each project includes the CT concept of 

events because students must use this concept to run the script prepared through 

coding with Minecraft. For this reason, it was also examined whether students use 

the concept of events in a correct way. And, all students used this concept 

appropriately in their artifacts. Variables, conditionals, and mathematical operators 

were the least used concepts in the final artifacts. Relevant with the literature, these 

CT concepts are complex ones for beginners (Grover, 2014).  A possible explanation 

of for this finding might be that tasks concerning conditionals required the 

manipulation of variables and mathematical operators. That is, students would need 
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to use these three concepts together so that they could have had difficulty using these 

concepts in their artifacts.  As these are complex concepts, more time can be spent on 

these concepts to provide students with more experience and practice. 

Another mostly used concept in the final projects was parallelism, which refers 

to the idea that one can code things to happen at the same time. Although parallelism 

is not typically considered as a major computational concept in the literature, it is listed 

as one of the seven concepts in Brennan and Resnick’s (2012) CT framework. When 

Minecraft is compared with Scratch which is the environment that Brennan and 

Resnick (2012) used to found the CT concepts, Scratch has several characters to pick 

and code to do things at the same time (which can be more intuitive to do), but in 

Minecraft there is only one main character. Even if the students were able to use this 

concept correctly in the present study, Minecraft may not be the most effective 

environment to teach it. In Minecraft, users can make use of the parallelism concept 

by coding the background and the character do things at the same time. Thus, students 

may view those programmable objects in Minecraft not ontologically equivalent, 

which can make the task of learning the parallelism concept more difficult - at least 

initially. Future research can further investigate the role of the Minecraft environments 

on the development of the parallelism concept.  

 

5.1.3 CT practices displayed by students while creating computational artifacts 

The third sub-question (1c) of the study focused on to understand the CT practices 

used by students when developing a computational artifact. The interview data were 

coded based on the CT practices included in CT framework developed by Brennan 

and Resnick (2012). These practices emerged from the interviews based on the 

artifacts developed in the Scratch environment, but in this study, it was found that 

students used the same CT practices when developing Minecraft-based coding 
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artifacts. In light of these findings, it may be stated that students display similar CT 

strategies and practices when they engage in coding, regardless of the coding 

environment.  

Additionally, different indicators that students used in the process of creating 

artifacts were identified which are not explicitly given in this framework. One of the 

strategies found in this study is to seek help from their friends or the teacher when 

they encounter an error in their codes. In interviews, almost all students mentioned 

about this strategy (seeking help from someone) to fix a bug in their code scripts. 

Similarly, Allsop (2019) found that students worked with peers when they need help 

and claimed that this motivates students. She observed this strategy as part of the 

three separate learning behaviors: communication, collaboration, and debugging.  

Another strategy that can be included in the CT framework is to develop an 

algorithm. Students mentioned that they planned what they would do by building an 

algorithm before starting to coding. The CT practice of abstraction and modularizing 

is about deciding the organization of scripts. Thus, developing an algorithm for 

planning may be a strategy for this practice. Reusing and remixing was shown to be 

the least common CT practice. Based on the CT framework used in the study, 

reusing and remixing means that students use a part of another project they 

developed, modify an existing project of others, or get inspired by reading the codes 

of other projects and trying them out. A few students stated that they used the scripts 

in their other artifacts, even though some of the tasks given to students for the final 

project required to use codes similar to those used in the products they created 

throughout the Minecraft-based coding activities. One of the possible explanations 

for this result might be that they are at a beginner level in coding. Another 

explanation for this finding can be that Minecraft does not provide a community 
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environment for accessing to other projects and for sharing the projects with others to 

reuse and remix. 

 

5.2 Comparison of students based on gender in terms of CT concept 

Another purpose of the study was to compare boys and girls in terms of CT concept 

and practices. This research question was examined under two sub-issues: (1) 

Gender-based comparison of CT concept knowledge and (2) comparing boys and 

girls in terms of using CT concepts in their final artifacts. The following sections 

discuss the major findings for each of the two research questions that guided the 

second research question. 

 

5.2.1 Gender-based comparison of CT concept knowledge 

Although studies examining the role of gender in programming and CT increased, 

the issue of gender differences in computer programming needs to be addressed more 

because the findings related to this topic are not consistent (Shute & Clarke, 2017). 

In this regard, we examined the gender differences in developing CT. The results 

showed that there were no statistically significant differences between students’ 

scores regarding gender. These findings support the previous studies focused on 

gender differences in the development of CT (e.g. Atmatzidou and Demetriadis 

2016; Zhong et al., 2015). 

However, there are also studies with opposite results. Roman-Gonzalez and 

his colleges (2016) developed a computational thinking test to assess CT concept 

knowledge of middle school students, based on the CT framework of Brennan and 

Resnick (2012). Participants attended to an elective CS course twice a week and 

were applied the test developed by the researchers at the end of the course. When the 
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scores of male and female students were compared, the results showed that the males 

were more successful than the females.  

However, this study found out that there is no difference between female and 

male students regarding the development of CT concept knowledge. The reason 

could be that Minecraft is fascinating for both girls and boys so that using Minecraft-

based coding activities could have motivated both gender group. Bruckman et al. 

(2002) claimed that when coding activities are designed to encourage both girls and 

boys, it does not build a gender gap between them. Therefore, using Minecraft in CT 

development and to teach CT concept knowledge could be an effective learning 

environment for students by minimizing the gender gap. 

 

5.2.2 Gender-based comparison of final Minecraft-based computational artifact 

analysis in terms of CT concepts 

Although there are limited studies comparing boys and girls in terms of using 

programming concepts in their computational artifacts are scanty, these studies 

showed that girls and boys experience similar difficulties in learning programming 

concepts (Linn & Dalbey, 1985; Murphy et al., 2006; Oluk & Korkmaz, 2016). 

Similar to previous studies, evidence from this study indicated that there are no 

significant differences in CT concepts used in the projects of boys and girls.  

 

5.3 Recommendations and implications for future research 

The present study contributes to coding education research in the following ways. 

Firstly, it provides an easy to implement Minecraft-based curriculum to teach 

students programming. This allows to easily integrate Minecraft into the ICT 

classrooms in Turkey.  
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This study is parallel with the majority of the studies in the literature, 

covering the aims of developing and assessing students’ CT. Nevertheless, it differs 

from the previous ones in terms of the coding environment and the methodological 

approach to assess CT. The studies focused on various environments or tools to 

develop CT such as Scratch, Alice, serious games, and robotic kits (Denner et al., 

2014; Grover et al., 2015; Atmatzidou & Demetriadis, 2016; Kazimoglu et al., 2012). 

As far as is known, there is no study using Minecraft sandbox game to teach coding 

to students. This study providing data about Minecraft-based coding activities with 

middle school students contributes to the teaching coding and CT development 

literature. Based on the results, students were good at using events, sequences, and 

loops in their artifacts therefore, Minecraft can be effective to teach these CT 

concepts. 

The participants of the study were students who did not have any prior 

knowledge on coding. These students usually need more support for engaging in 

more complex concepts in their artifacts (Denner et al., 2012). Therefore, as further 

research, the Minecraft-based activities may be replicated with students with some 

coding knowledge to examine how they used CT concepts in their artifacts. 

Consistent with the results of past studies, it clearly seems that students have 

difficulty grasping the coding concepts such as variable, mathematical operators. On 

account of this, future research should focus on how to support learners’ 

understanding of such concepts. Also, the transfer of CT skills is another noteworthy 

issue (Bers et al., 2014; Shute & Clarke, 2017) since computational experiences 

support students for future computational work (Grover, 2014). Therefore, there 

should be more studies which examine how students transfer their CT knowledge 

and use CT practices into a new coding-based learning experience. 
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During the interviews, students were asked to solve an error in their scripts 

and think aloud while doing so. Such method provides to observe the cognitive 

processes of students (Lye & Koh, 2014) and gave information on the testing and 

debugging strategies. Nevertheless, this approach needs to be expanded. For future 

studies, the CT practices could be observed by making students to think aloud 

throughout the entire artifact creation process and also screen recording could be 

taken while students develop their artifacts so that development of CT could be better 

understood with the analysis of these data. Moreover, eye-tracking and screen record 

methods could be used so that students’ behaviors can be to be tracked while they 

create a computational artifact through coding. 

 

5.4 Limitations of the study 

Minecraft Education Edition is not accessible to everyone because it is not offered 

free of charge and only students with an email address with a school extension can 

use it. At the same time, computers running the Minecraft plugin must have certain 

hardware features in order to upload the Minecraft on computers. For these reasons, 

low-income students will have less opportunities to have access to Minecraft-based 

coding activities.  

Another limitation might be the research design of the study. There was only 

one group and the participants were not randomly assigned to the treatment. 

Therefore, some internal validity threats may affect the study. In addition, the small 

sample size can cause statistical power issues. To generalize the study findings to a 

larger population, the study should be replicated using a true experimental design 

with more participants. 
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APPENDIX A 

SURVEY AND RESEARCH PERMISSION FROM ISTANBUL MINISTRY OF 

EDUCATION 
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APPENDIX B 

CLT WITH SCRATCH 
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APPENDIX C 

CLT WITH SCRATCH (TURKISH) 
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APPENDIX D 

CLT WITH MINECRAFT 
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APPENDIX E 

CLT WITH MINECRAFT (TURKISH)  
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APPENDIX F 

FINAL MINECRAFT-BASED COMPUTATIONAL ARTIFACT TASKS 

 

Task # Task Explanation 

1 Commands will be given to the agent to go forward, backward, turn right and 

left, and teleport to the player. Code the agent to meet the given conditions: 

(a) If “tp 1” is written on the chat command, the agent teleports to the player. 

(b) If “tp 2” is written on the chat command, the agent moves forward by 1. 

(c) If “tp 3” is written on the chat command, the agent moves backward by 1. 

(d) If “tp 4” is written on the chat command, the agent turns left. 

(e) If “tp 5” is written on the chat command, the agent turns right. 

(f) If “tp 0” is written on the chat command, a warning message will appear 

on the screen as follows:  

1) Write “tp 1” to teleport the agent to the player;  

2) write “tp 2” to move the agent forward by 1 and “tp 3” to move the 

agent backward by 1; 

3) Write “tp 4” for turning the agent right and “tp 5” for turning the agent 

left. 

PS: The numbers 1,2,3,4, and 5 will be written by the user, not there will be in 

the codes. 

2 The agent will make a 25x25 square-shaped wall. When “wall” is written on 

the chat command, the agent will be placed materials from its inventory as it 

goes forward. 

3 Code your agent to build a railway so that you can go from one point to 

another within the wall you created. When "railway" is written into the chat 

command, the agent will place material from its inventory as it goes forward. 

4 Some codes were given to you for the agent to make an area surrounded with 

fences. However, there are some errors in the codes. For this reason, the robot 

cannot create a fenced area.  

By finding the errors, you will fix the code to make the agent create a square 

area being 10 blocks of one side surrounding with fences. 

5 You created an area that is surrounded by fences in your Minecraft world. 

Now, you will create a code that allows the number of animals determined by 
the user to be spawn in this fenced area. For example, when "animal 10" is 

written in the chat command, 10 animals will spawn. 

PS: You can choose the type of animal you want. 

6 Some codes were given to you for the agent to make a house. There are some 

errors in the codes needed to make the roof of the house. By finding the errors, 

you will fix the code to make the agent build the roof. 
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APPENDIX G 

ARTIFACT-BASED INTERVIEW PROTOCOL 

 

Interview Protocol Project: Coding with Minecraft: The development of middle 

school students’ computational thinking 

Time of interview:  

Date:  

Place:  

Interviewer: 

Interviewee: Emine Kutay 

Position of interviewee: One-on-one 

1. Bana projenden bahseder misin? (Projenin işlevi, kullanılan kod blokları). 

2. Projeni nasıl tasarladın? 

a. Projeni yapmaya başlamadan önce nasıl planlama yaptın? (Düşünme 

sürecinden, kod blokların organize edilmesi sürecine kadar) 

3. Projende kullandığın kod bloklarını ve nesneleri neye göre seçtin?  

a. Kod örnekleri üzerinden anlatabilir misin? 

4. Projeni yaparken nasıl problem veya hatalarla karşılaştın? (Denedikleri 

şeyler, çalışıp çalışmadıkları, bunları nasıl çözdü (problemi araştırması, 

yardım için başvurdukları)) 

a. İstediğin şekilde çalışmayan şeyler nelerdi? 

5. Bu problemleri çözmek için neler yaptın? 

6. Projene yeni neler eklemek isterdin? 

7. Eklemek istediğin bu özelliği nasıl yapabilirsin? (Öğrenciden kodu denemesi 

istenir.)  
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APPENDIX H 

ETHICS COMMITTEE APPROVAL 
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APPENDIX I 

PERMISSION LETTER 
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APPENDIX J 

MINECRAFT-BASED CODING CURRICULUM 

 

CT Concepts Section 

# 

Learning 

Objectives 

Student Activity Teacher Activity 

Sequences 

(Algorithms) 

 

Events 

S1 To develop 

algorithms 

 

To use events and 

event handlers 

Unplugged Activity 

(My Agent Teacher) 

 Students will try to 

reach the teacher at 

the end of the maze 

by developing an 

algorithm. 

 

Minecraft Activity 

(Yellow Brick Road) 

Students will create a 

code that leaves 

flowers everywhere 

the player walks by 

writing its algorithm. 

1) Explaining the term 

algorithm and giving 

algorithm examples 

from daily life. 

2) Shows the events in 

MakeCode.  

3) Explains the 

coordinate system in 

Minecraft 

Loops S2 To explain the loop 

structure and 

functions  

 

To develop 

algorithms that 

include loop 

structure 

Unplugged Activity 

Move around the 

house. 

 

Minecraft Activity  

(Chicken Storm) 

Students will create a 

code that makes 

chickens fall from the 

sky like a storm of 

chickens. 

1) Explaining the term 

of iteration and giving 

examples of actions 

that are done 

repeatedly in daily life. 

2) Explaining code 

blocks of loops   

Loops S3 To explain the loop 

structure and 

functions  

 

To develop 

algorithms that 

include loop 

structure 

Minecraft Activity 

(Code a Park Fence) 

Students will make a 

code that surrounds 

an area with fences 

using loops.  

 

Minecraft Activity 

(Code a Building) 

Students will make a 

code that builds their 

own buildings using 

loops.  

Guiding students in 

developing algorithm 

process for Minecraft 

activities. 

Data  

 

Loops 

S4 To define what 

variable is 

 

To use variables 

where required 

 

To develop 

algorithms that 

Unplugged Activity  

(The Rhythm 

Robot) 

Creating 3 number 

variables for 3 

movements to tell the 

robot how many 

1) Introducing the 

concept of a variable 

and constant and 

giving some examples 

from daily life. 

2) Showing how to 

create variables and 
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CT Concepts Section 

# 

Learning 

Objectives 

Student Activity Teacher Activity 

include loop 

structure 

times to do each of 

these movements.  

 

Minecraft Activity 

(Chicken Storm 

with the number 

determined by the 

user)  

Using a variable to 

determine the number 

of chickens to spawn 

in Minecraft. 

use them in 

MakeCode. 

Conditionals 

 

Operators 

 

Data 

S5 To use conditional 

statements 

 

To develop 

algorithms that 

include decision 

making 

 

Minecraft Activity 

(How old are you?) 

Students will code a 

program that uses a 

condition to compare 

their friends’ age with 

their own, and print 

different messages if 

they are younger, 

older or the same age. 

 

1)Explaining 

conditionals 

2) Drawing 

conditionals diagram 

of an example on the 

board. 

3) Giving a series of 

conditional statements 

as example. 

4) Introducing students 

with conditional and 

operators blocks in 

MakeCode. 
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