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Abstract 

This research project investigated the effects of integrating play into postsecondary coding 

classes. The activities included a series of Science Technology Engineering and Math (STEM) 

themed activities such as board games, LEGO® robotics, experimenting with Internet Of Things 

(IOT) devices, and short online competition. The changes in student engagement was measured 

using a post course survey adapted from the National Survey of Student Engagement (NSSE) 

and engagement data such as attendance, Learning Management System (LMS) activity, and 

assignment completion. The results of this research provided valuable insight on: a) 

understanding how incorporating play affects student engagement; b) what teaching 

methodologies align with learning through play; and c) what aspects of play activities make them 

more effective. 

 Keywords: student, engagement, play, code, adult, college, postsecondary, andragogy, 

research, proposal, pedagogy, learning  



Learning Through Play 5 

Table of Contents 

Title Page  1 

Committee Approval 2 

Creative Commons Statement 3 

Abstract  4 

Table of Contents 5 

CHAPTER 1: RESEARCH INTRODUCTION 8 

Personal Connection to the Study 9 

Research Questions 12 

Definitions of Terms 12 

CHAPTER 2: THEORETICAL FRAMEWORK AND LITERATURE REVIEW 15 

Engagement Theory as a Theoretical Framework 15 

Literature Review 18 

 Learning Code 19 

Student Engagement 23 

Learning Through Play 27 

Summary 31 

CHAPTER 3: METHODOLOGIES AND METHODS 32 

 Methodological Approach 32 

 Methods 33 

  Play Activities 33 

  Sampling 40 

  Data Collection 41 



Learning Through Play 6 

  Data Analysis 43 

  Summary 44 

 Limitations and Delimitations 45 

  Faculty Tools for Student Engagement 46 

 The Exclusion of Gamification 48 

  Ethics 48 

 Timeline 59 

CHAPTER 4: RESULTS 50 

 Quantitative Results 50 

  NSSE Survey Results 50 

  Engagement Data Results 52 

 Qualitative Results 68 

NSSE Survey Results 68 

Classroom Observations 75 

CHAPTER 5: ANALYSIS 77 

 Quantitative Findings 77 

  NSSE, LMS Activity and Exercise Completion 77 

  Attendance 77 

 Qualitative Findings 78 

 Engagement Theory 80 

CHAPTER 6: CONCLUSIONS 81 

 Recommendations 82 

  Addressing Limitations 83 



Learning Through Play 7 

  Measuring Engagement 84 

Developing the Play Activities 85 

Conclusion Summary 87 

References  88 

Appendix A: Student engagement survey adapted from the NSSE 104 

Appendix B: Humber College REB Letter of Approval 109 

Appendix C: NSSE Item Usage Agreement with Indiana University 110 

Appendix D: Monthly Research Schedule 111 

  



Learning Through Play 8 

Chapter 1: Research Introduction 

Within postsecondary education, student engagement is considered one of the best 

“predictors of learning and personal development” (Carini, Kuh, & Klein, 2006, p. 2). Axelson 

and Flic (2010) define engagement as “the extent to which [students] take part in educationally 

effective practices” (p. 40). Appleton, Christenson, Kim, and Reschly (2006) further delineate 

engagement as having three components: a) behavioural (participation); b) cognitive 

(investment); and c) emotional (attitude).  

Research shows that engagement in the postsecondary classroom is on the decline and 

postsecondary students have expressed discontent with stagnant teaching pedagogies 

(Arcidiacono, Aucejo, Maurel, & Ransom, 2016; DiLullo, McGee, & Kriebel, 2011; Hess, 

2018). With attrition rates on the rise (Fisher & Engemann, 2009) and with the increasing 

number of postsecondary education alternatives for prospective students, increasing student 

engagement must be a high priority for postsecondary institutions in order to compete for student 

recruitment and retention in the higher education sector (Coates, 2007).  

Learning through play, defined by Smith and Pellegrini (2008) as “activity done for its 

own sake, characterized by means rather than ends” (p. 1), has been shown to have a positive 

effect on student engagement (Gordon, 2009; Huizinga, 1955). However, most of the academic 

research related to learning through play excludes adults (Sutton-Smith, 2009) even though 

research has found that there is no significant difference between the way youth and adults learn 

(Delahaye, Limerick, & Hearn, 1994). Pedagogies, defined as “the art and science of teaching 

children” (Holmes & Abington-Cooper, 2000, p. 1) often include learning through play (Ozuah, 

2016). However, adragogies, defined as “the art and science of helping adults learn” (Holmes & 
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Abington-Cooper, 2000, p. 1) rarely utilize play (Ozuah, 2016; Huizinga, 1955). The term play 

in general is too often only associated with children (Sutton-Smith, 2009). 

Given that play has a positive effect on student engagement and that student engagement 

is pertinent to postsecondary student retention, it is worth considering what if any relationship 

might exist between play and postsecondary student engagement. This research examined how 

incorporating play into college level coding courses affected student engagement. The thesis is 

presented in six chapters. This chapter outlines the circumstances in which the need for this 

research arose as well as identifies foundational knowledge on the topic that helped to guide the 

study. The theoretical frameworks and a literature review which highlights the gap in academic 

literature on this topic are presented in chapter two. Chapter three provides the methodology 

followed by chapter four which presents the findings. Chapter five offers an interpretation of the 

findings. The final chapter offers the conclusions based on the findings and offers a series of 

recommendations.  

Personal Connection to the Study  

I have been teaching code at Humber College in Toronto, Ontario Canada for over fifteen 

years. Humber College has two urban campuses in Toronto and one rural campus in Orangeville, 

Ontario. Humber College is the second largest community college in Canada with over 31,000 

full-time students, 4700 international students, 220,000 alumni, and 10,000 graduates annually.  

In the courses I teach students use languages such as JavaScript, PHP, and Python to 

learn the fundamental concepts that almost all coding languages are built on: creating output 

(document.write or echo), storing data (variables), making decisions (if and switch statements), 

repeating code (for and while loops), and creating code routines (predefined and user defined 
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functions). Students learn code by analyzing complex problems and applying systematic step by 

step approaches to develop a solution. 

Based on my experience as a faculty member I have observed two factors that negatively 

influence a student’s level of engagement in the classroom: 1) being enrolled in the course as 

part of their program requirements rather than being interested in learning code, and 2) 

possessing little confidence in the ability to learn code. I teach students to code in three different 

programs: Multimedia Design and Development; Web Design and Interactive Media; and 

Graphic Design. These are not computer science programs, they focus more on design and 

multimedia. In my experience, students in these programs usually identify as either a graphic 

designer or web developer. Designers are least likely to look forward to learning code (McGill, 

2012) as they are: a) under the impression it is unrelated to design; or b) intimidated by the idea 

of coding as coding courses have a reputation for being difficult (Jenkins, 2002). However, 

McGill (2012) found that students who learned code using robotics, despite their initial interest 

in learning code, experienced an increased enjoyment, curiosity, and understanding.  

Learning to code is hard Crow, 2014; Hsu & Mimura, 2017; Jenkins, 2002; Silcoff, 

2012). It requires a variety of skills such as basic computer proficiency, advanced problem 

solving, and basic math skills that students in college often lack (Oblinger, 2003). Learning a 

new difficult topic, combined with missing these foundational skills, can quickly overwhelm 

students (Gomes & Mendes, 2007; Jenkins, 2002), which can contribute to students becoming 

disengaged. 

Given the proven positive correlation between student success and student engagement 

(Appleton, Christenson, Kim, & Reschly, 2006; Carini, Kuh, & Klein, 2006; Fisher & 

Engemann, 2009), I incorporated some basic play activities in a selection of my introductory 
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coding courses to explore whether or not students’ engagement in the classroom activities might 

be positively affected. During these activities I observed positive results in the students’ 

behaviour. For example, preceding one of the classes, I sent out an email informing students that 

I was incorporating a LEGO robotics activity into the next lab. When I arrived in class, the 

students, who are usually seated at their computers near the back of the room, had brought their 

chairs to the front of the class and formed a semicircle. Noting that there may have been other 

variables that influence this behaviour, I was intrigued about the degree to which the mention of 

the play activity may have had an effect on student interest, and potentially engagement. 

 Given the success of my initial and informal introduction of play activities into the 

classroom, I have since incorporated other play activities which have been met with what I have 

interpreted as increased student engagement given the observed increased attendance, 

participation, conversation, and enjoyment in class. These play activities were often the topic of 

positive student feedback during a mid semester feedback session and the college's Student 

Feedback Questionnaire (SFQ). Although the introduction of play activities was not carried out 

in a formal manner, nor was it in any way part of a formal research project, I have noted what 

appeared to be a successful student response to the play activities. Some of the more successful 

activities have included: 

1. Playing board games designed to introduce youth to programming fundamentals (Robot 

Turtles, CodingFarmers, Code master, etc…) 

2. Constructing robotics (LEGO and Raspberry Pi) to allow students to see tangible 

outcomes of their code, including their coding mistakes 

3. Use of Internet of Things (IOT) devices (OSRAM Lightify) to create authentic real-world 

coding problems 
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4. Use of online games (Kahoot, Hour of Code, CodeCombat, etc…) to encourage 

discussion through student collaboration and short-term competition 

The success I experienced with these activities was the primary driving factor for my research. I 

wanted to be able to more formally identify, understand, and measure the effects of incorporating 

play on postsecondary student engagement. 

Research Questions 

 The following question guided this research study: What is the relationship between 

incorporating play into a college level coding course and student engagement? 

Sub questions to further guide my research include: 

1. What teaching methodologies are more conducive to incorporating play into course 

curriculum? 

2. What aspects of play are more effective for student engagement: tangible or digital, 

competitive or casual, and collaborative or individual? 

Definitions of Terms 

For the purpose of clarity and understanding the following keywords and technology 

terms are defined below:  

API (Application Programming Interface): A set of protocols that allow 

communication between two applications. 

Arduino: An open source microcontroller that can uses sensors and actuators to connect 

the digital with the physical. They are often used to engage students into learning code.  

Codeanywhere: A cloud based IDE (see IDE below). 

Codecademy: A non-profit organization that offers free coding classes for over 12 

different web languages.  
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ev3dev: A Debian Linux based operating system that is designed to run on the LEGO 

Mindstorms EV3 brick (see LEGO Mindstorms EV3 below). 

Git: An open source version control system that monitors coding changes and allows for 

easy collaboration. 

Github: One of the most popular web-based provider of Git repositories. 

IOT (Internet of Things): Refers to everyday physical objects that are connected to the 

internet, usually to allow operation from a smartphone. Common examples include light bulbs, 

cameras, door locks, and thermostats. 

Kickstarter: One of the most popular online crowdfunding platform aimed at funding 

creative projects. 

IDE (Integrated Development Environment): An application used to write computer 

code, much like a word processor for code.  

LEGO Mindstorms EV3: A kit of LEGO that can be used to build and program LEGO 

robotics.  

Learning Management System (LMS): A web based application used to allow an 

instructor to deliver content, interact with students, and facilitate learning.  

OSRAM Lightify: Light bulbs manufactured by Sylvania that are Wi-Fi enabled and can 

be controlled using a smartphone or API.   

Play: Smith and Pellegrini (2008) define play as “activity done for its own sake, 

characterized by means rather than ends”. 

Raspberry Pi: A tiny cheap computer that can be programmed and used to build other 

electronic devices and robotics.   
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Scratch: A free visual programming language designed by MIT meant to introduce 

coding concepts to new coders. 

Student Engagement:  Axelson and Flic (2010) define engagement as “the extent to 

which [students] take part in educationally effective practices” (p. 40). 

This research will also refer to student groups based on their generation nicknames. 

Definition of these generation nicknames can often have conflicting start and end dates. For the 

purpose of this research here are the year ranges meant for the following nicknames: 

Millennials: Also known as Generation Y, include individuals born between 1977 and 

1995 (Strauss, n.d.b).  

Centennials: Also known as Generation Z, include individuals born 1996 to 2005 

(Strauss, n.d.a). 
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Chapter 2: Theoretical Framework and Literature Review 

This chapter is presented in two sections. The first section explains the choice of 

engagement theory as the theoretical framework for the study; and the second section will 

present the findings of a literature review used to inform the study.  

Engagement Theory as a Theoretical Framework 

The purpose of a theoretical framework for a research project is to enable researchers to 

focus their attention on what the research is trying to achieve; by laying a foundation of peer 

reviewed knowledge the researcher is less likely to go off on a distracting tangent (Green, 2014).  

Given the focus on student engagement in this study, engagement theory provided a 

sound foundation upon which I could structure the play activities and course content in an 

objective and consistent manner. It is important to note that there are many variations of the 

engagement theory. Pike and Kuh (2005) offer a variation of engagement theory that is based off 

of the simple assumption that students learn from what they do both in and out of the classroom. 

This theory is centered on students at the postsecondary education level and incorporates the 

effects of technology on engagement at a rudimentary level. O'Brien and Toms (2008) offer 

another variation of engagement theory which focuses on how technology can be used to initiate 

and sustain engagement; however, the theory emphasizes individuals as users, not as students. 

Kearsley and Shneiderman (1998) proposed a variation of the engagement theoretical framework 

that provided the most applicable foundation and was used to guide this research: 

The fundamental idea underlying engagement theory is that students must be 

meaningfully engaged in learning activities through interaction with others and 

worthwhile tasks. While in principle, such engagement could occur without the 

use of technology, we believe that technology can facilitate engagement in ways 
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which are difficult to achieve otherwise. So engagement theory is intended to be a 

conceptual framework for technology-based learning and teaching (p. 1). 

Kearsley and Shneiderman present their theory in three basic principles coined as “Relate-

Create-Donate” (Kearsley & Shneiderman, 1998, p. 1):  

 Relate: This principle emphasizes collaborative learning that encourages communication 

and social skills. Research suggests that collaboration has a positive effect on motivation and the 

process of verbalizing and discussing problems in a group helps facilitate solutions;  

Create: This principle emphasizes problem-based learning. Students are given the 

opportunity to be creative, define their project, apply ideas, and control their learning; 

Donate: The last principle places a lot of emphasis on real-world meaningful projects; 

this is often achieved by partnering students with actual customers. The authentic nature of the 

learning has been shown to increase motivation.  

Engagement theory as described by Kearsley and Shneiderman (1998) was established in 

1992 and was initially designed from Shneiderman’s experience in electronic classrooms and 

distance education environments (Kearsley & Shneiderman, 1998; Shneiderman, 1992), which 

during that time was a classroom format still relatively new in the postsecondary environment. 

Since the late 1990s the line between in person and distance education has become increasingly 

blurred (Online Learning in Canada: At a Tipping Point, 2012). As of 2012, only a few small 

postsecondary institutions in Canada reported not using a Learning Management System (LMS) 

(Learning Management Systems in Ontario - Who’s Using What?, 2012). Blended learning, 

defined by Bates (2016) as learning where at least 30% is delivered online and at least 30% is 

delivered face-to-face, is becoming the new norm (Online Learning in Canada: At a Tipping 

Point, 2012). Given the original emphasis that Kearsley and Shneiderman’s engagement theory 
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placed on an electronic learning environment, the theory is arguably even more relevant to 

postsecondary classrooms given the prevalence of technology in today’s classrooms. Despite 

being a relatively narrow theory focused solely on learning in a technology based classroom it 

offered a sufficient framework for this study.  

Kearsley and Shneiderman’s engagement theory has been critiqued in terms of its 

application to evaluation, discipline, age groups, supporting software, and scale; however, with 

the exception of age groups, these factors were not relevant to this research. This theory was 

developed with adult learners in an electronic classroom (Kearsley & Shneiderman, 1998); 

similarly, in this study it will be applied to adult learners in a blended learning environment 

learning technology related topics. As well, the student body will primarily consist of millennial 

and the core principles of this theory, interaction with others and worthwhile projects (Kearsley 

and Shneiderman, 1998), align very well with aspects of learning preferred by millennials, 

problem solving, authenticity, and collaboration (Oblinger, 2003). The environment of the study 

and the student body align quite well with the environment the theory was developed in.  

Engagement theory, as presented by Kearsley and Shneiderman (1998) was selected as 

the theoretical framework for this study given its key principles: a) projects focused on creating, 

problem-solving, and evaluation; b) intrinsic motivation due to the authentic nature of the 

activities; and c) collaboration in groups, align closely with my own experiences of attempting to 

improve student engagement within the classroom. This engagement theory also emphasizes the 

use of technology to facilitate engagement which is key to my topic area. In addition to 

engagement theory consideration was also given to the following theoretical frameworks given 

the focus on adult learning:   
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1. Adult learning theory, which suggests that learning should be problem-centered, task-

oriented, and authentic (Knowles, 1978);  

2. Constructivist theory, which suggests that learning must include invention, testing, 

resolving errors, and community (Fosnot & Perry, 1996); and  

3. Play theory which includes insight on incorporating play into learning (Sutton-Smith, 

1995).  

While each of these three theoretical frameworks connect to the topic of learning through play, 

Kearsley and Shneiderman’s (1998) engagement theory was felt to offer a more holistic 

framework given it draws upon key concepts from all three of the theories. 

Literature Review 

A literature review relevant to the research topic was conducted using Google Scholar 

and the Royal Roads University (RRU) online library. Articles were searched using different 

combinations of the following terms: “learning through play”, “learning to code”, adult, 

postsecondary, and education. While the results numbered in the thousands, the most relevant 

articles regarding learning through play focused on youth and children (Gordon, 2009; Huizinga, 

1955; Kurebayashi, Kamada, & Kanemune, 2006; Smith & Pellegrini, 2008; Sutton-Smith, 

2009). There appears to be a gap in literature regarding learning through play and adult education 

(Van Leeuwen & Westwood, 2008). 

This literature review is presented in three sections. The first section highlights the 

research that establishes that, although learning code is difficult, it is both necessary for our 

economy to flourish and beneficial to individuals. The second section focuses on student 

engagement, its positive correlation to student success, and the changes that need to be made to 

existing pedagogies to address the lack of student engagement in current postsecondary students. 
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The final section will present the literature which reveals positive results of integrating play into 

elementary and secondary school education and supports the suggestion that similar findings 

may occur within postsecondary education. 

Learning Code. Steve Jobs once stated that “Everybody in this country should learn how 

to program a computer [...] because it teaches you how to think” (Hattersley, 2016). Learning to 

code is a very popular topic, especially within Science Technology Engineering and Math 

(STEM) education. 

Learning Code as a Necessity. Code.org (n.d.) is a non-profit organization that strives to 

give every student the opportunity to learn computer science. On the organization’s website, 

some of the reasons why getting students involved in computer science is so important include: 

a) a computer science major can earn 40% more than the college average; b) computer jobs are 

the #1 source of new wages in the United States; and c) 71% of all new jobs are in STEM 

education (Code.org, n.d.). 

In a short documentary produced by Code.org called Code Stars, the conclusion that 

“over the next ten years there will be 1.4 million jobs in the US in computer science and only 

400,000 grads will qualify for those jobs” is made (2014). Canada is also experiencing a similar 

shortage of computer science skills (Silcoff, 2012). Learning to code can also prepare individuals 

for many areas of employment outside of computer science including: robotics, transportation, 

meteorology, biology, politics, economy, and the arts (Williamson, 2016). For our future 

generation, not understanding the language of technology may be as limiting as being illiterate or 

innumerate (Crow, 2014). These impending employment shortages have been noticed by many, 

including the British Columbia and Nova Scotia governments (Silcoff, 2012). In 2012 the British 

Columbia government revealed plans to implement code into standard public school curriculum 
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beginning as early as kindergarten and have even considered making it mandatory (Silcoff, 

2016). Mark Zuckerberg, Stephen Hawking, and Bill Clinton have also all suggested that 

programming be considered an essential skill (Shein, 2014) and Canadian Prime Minister 

Trudeau has taken note stating that “we need to do a lot better job of getting young people to 

understand what coding is and how it’s important” (Silcoff, 2016). 

 Teaching our future generation to code is crucial and is considered an investment in our 

country's future (Crow, 2014). One might assume that with such value placed on learning code 

there would be a surge of research to advance effective teaching methods to do so; however, this 

does not however appear to be the case. 

Benefits of Learning to Code. Learning to code also has many benefits for individuals. 

Williamson (2012) categorizes these benefits into analyzing problems and solving problems; 

Code.org (n.d.) describes these benefits as helping students develop a willingness to push 

through a problem and encourage critical thinking; and, Crow (2014) sums it up as learning to 

code being about “promoting computational thinking” (p. 2). Learning to code is not just a skill 

set restricted to computer science (Crow, 2014), it can be applied to reading, mathematics, and 

other sciences (Knierzinger & Gradinarova, 2016). These benefits are illustrated perfectly in the 

Code Stars documentary by Code.org. The video tells the story of James, a teacher at Mount 

View Elementary school, who incorporates Scratch, a visual code tool designed by MIT to help 

introduce learners to coding principles, into his grade five class curriculum. James explains that 

after incorporating Scratch he observed his students’ overall science grades increase by an 

average of 30% (Code.org, 2013). 

Many new non-profit start-ups focus on the education of code. Ladies Learning Code, a 

Canadian non-profit organization, strives to help “women and youth to become passionate 
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builders - not just consumers - of technology” (Ladies learning Code, n.d.). They view the 

teaching of code as a service to their community and they are operated primarily by volunteers 

(Ladies Learning Code, n.d.). freeCodeCamp is a 100% free online camp which helps to develop 

open source projects for other non-profits (freeCodeCamp, n.d.). Codecademy (n.d.) is an online 

education company that aims to improve the online education experience with respect to code. 

Each of these organizations describe the learning of code similar to that of a social justice issue 

such as reading and writing (Codecademy, n.d.; freeCodeCamp, n.d.; Ladies learning Code, 

n.d.). 

HackerYou is a college which recently opened in Toronto and its primary focus is to 

offer courses to people who want to learn to code (HackerYou, n.d.). The college boasts a long 

list of industry partners, project-based learning, and a modern learning environment. 

Teaching code has also become the focus of many business start-ups. Kickstarter, which 

is often used as a source to discover emerging trends in technology and education, is full of 

coding related projects (Antonenko, Lee, & Kleinheksel, 2014). At the time of this research 

study there were 87 active Kickstarter campaigns related to learning code (Kickstarter, n.d.) and 

some of the most successful Kickstarter projects are related to learning code (see table 2.0 

below). 

Table 2.0. Successful Kickstarter Campaigns related to Learning Code 

Campaign Description Backers Pledged 

Robot Turtles A board game introducing children to coding 
concepts. At its closing date it was the most 
funded board game on Kickstarter. 

13,765 $631,230 

Jewelbots Friendship bracelets meant to encourage girls to 
take an interest in code. 

1,820 $166,945 

Cubetto A robot that helps kids learn coding concepts 
before they learn how to read. 

3,373 $781,823 
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Learning code offers a new way of developing crucial creative thinking skills 

(Knierzinger & Gradinarova, 2016; Jenkins, 2002) that are often found lacking in postsecondary 

students (Oblinger, 2003). Not every student who learns to code will become a career coder; 

however, the skills reinforced from learning code can be applied to many other academic 

subjects or areas of life (Crow, 2014).  

Contrary to the belief that learning code a is crucial, Shein (2014) provides a variety of 

reasons why not everyone should learn to code including: a) it would not be a positive gain for 

the economy as a whole; b) not everyone may possess the skills to become a coder; and c) many 

professions would not benefit from the skills associated to learning code. It is not code itself that 

everyone needs to learn, it is the key skills associated to learning code that need to be 

emphasized: thinking computationally, thinking recursively, problem solving, and expressing 

solutions (Felker, 2013; Shein, 2014). Learning to code is simply one way of developing these 

skills (Shein, 2014).  

Learning Code is Hard. The economic need to train more computer science majors 

(Crow, 2014; Hsu & Mimura, 2017; Jenkins, 2002; Silcoff, 2012) and the individual benefits of 

learning code (Crow, 2014; Knierzinger & Gradinarova, 2016; Williamson, 2012) have been 

well established. However, learning to code is hard (Crow, 2014; Hsu & Mimura, 2017; Jenkins, 

2002; Silcoff, 2012) and has a reputation of being difficult (Gomes & Mendes, 2007; Jenkins, 

2002). Successfully learning to code requires that a student possess a variety of skills such as 

basic computer skills, advanced problem solving, and simple math skills (Jenkins, 2002). 

Students currently in college are often found lacking these skills (Oblinger, 2003) and so 

learning code becomes even more challenging. Students often start a coding course with a 

preconceived notion that they will not be successful and as a result become disengaged (Jenkins, 
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2002), especially when they feel they don’t fit the stereotypical mould of a programmer which 

Jenkins describes as a 19-year-old male in a hoodie staying up until 3:00 am energized by 

caffeine. 

Traditional teaching methods with teaching code can be dull (Jenkins, 2002) and 

according to Gomes and Mendes (2007) such methods can be ineffective for many reasons: a) 

teaching is not personalized; b) teaching strategies don’t support all students’ learning styles; c) 

the teaching of dynamic concepts through static materials; and d) instructors are more 

concentrated on teaching a programming language [...] instead of promoting problem solving (p. 

1). Measures need to be taken to ensure the success of students learning code (Gomes & Mendes, 

2007) and pedagogies need to adapt to be make learning more enjoyable and inspirational 

(Jenkins, 2002; Kalelioğlu, 2015).  

Student Engagement. Student engagement has long been viewed as crucial to the 

success of student learning (Appleton, Christenson, Kim, & Reschly, 2006; Christenson, 

Reschly, & Wylie, 2012). Kuh, Kinzie, Buckley, Bridges, and Hayek (2006) place student 

engagement at the center of student success for two reasons: first, it directly affects the extent to 

which students participate in education activities; and second, it is a factor that postsecondary 

institutions can actively contribute to. 

Engagement vs. Motivation. The distinction between engagement and motivation can be 

confusing (Appleton, Christenson, Kim, & Reschly, 2006). Axelson and Flick (2010) define 

engagement as “the extent to which [students] take part in educationally effective practices” (p. 

40); however, participation, or “taking part”, in an activity does not necessarily constitute 

engagement (Appleton, Christenson, Kim, & Reschly). For example, most of us have had the 

experience of reading a few pages of a novel only to realize we have no recollection of what we 
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just read. Engagement requires a connection between a person and the activity; it is the 

measurement of a person’s active involvement while motivation is the “why” a student 

completing an activity (Appleton, Christenson, Kim, & Reschly). Motivation can also be 

categorized as intrinsic or extrinsic. Intrinsic motivation includes factors such as pure enjoyment, 

the opportunity for learning, and the sense of accomplishment; while extrinsic motivation 

includes rewards or punishments such as grades (Bergin & Reilly, 2005). Research has shown 

overwhelmingly that intrinsically motivated students perform much better and are more easily 

engaged (Appleton, Christenson, Kim, & Reschly; Bergin & Reilly).  

To illustrate the difference between motivation and engagement it is useful to consider a 

typical coding exercise. Between the weekly in person labs, students are regularly asked to 

complete a short 15 minute Codecademy exercise. Motivational factors with respect to this 

exercise might include: a) their perceived competency, does a student believe they will be able to 

complete the Codecademy exercise? b) the value of the exercise, does a student believe 

completing the Codecademy exercise will help them learn? and, c) the consequences of the 

exercise, is the Codecademy exercise worth marks? Engagement on the other hand is related to 

the energy or focus that is put into the Codecademy exercise (Appleton, Christenson, Kim, & 

Reschly, 2006): Was the student focused when completing the Codecademy activity? Did the 

student take the time to understand the provided sample code and their own code? Did the 

student complete the given task on their own accord? Providing students with tasks that are 

reasonably completable, helpful, enjoyable, and authentic will help keep students intrinsically 

motivated and engaged (Bergin & Reilly, 2005).  

Measuring Student Engagement. The study of engagement is split into three subtypes: 

a) behavioral (e.g., positive conduct, effort, participation); b) cognitive (e.g., self-regulation, 
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learning goals, investment in learning); and c) emotional or affective (e.g., interest, belonging, 

positive attitude about learning) (Appleton, Christenson, Kim, & Reschly, 2006, p. 2). All of 

these subtypes of engagement need to be considered to fully engage students and effectively 

impact learning (Betts, Appleton, Reschly, Christenson, & Huebner, 2010). For this research 

study, the three subtypes were considered when designing activities and measuring effectiveness.  

Fredricks, McColskey, Meli, Mordica, Montrosse, and Mooney (2011) analyzed twenty-

one of the most commonly used tools to measure student engagement using a variety of methods; 

the Student Engagement Instrument (SEI) and National Survey of Student Engagement (NSSE) 

consistently received positive results. Both have been adopted for use by the government: first, 

the SEI has been used as the foundation for dropout research and prevention in high-school 

(Betts, Appleton, Reschly, Christenson, & Huebner, 2010; Fredricks, McColskey, Meli, 

Mordica, Montrosse, & Mooney, 2011); and second, the NSSE has been incorporated into a 

country wide college rating system (NSSE - National Survey of Student Engagement, n.d.). 

Of the articles reviewed that included the measuring of student engagement, the Student 

Engagement Instrument (SEI) was used most often (Appleton, Christenson, Kim, & Reschly, 

2006; Christenson, Reschly, & Wylie, 2012; Fredricks, McColskey, Meli, Mordica, Montrosse, 

& Mooney, 2011), followed closely by the National Survey of Student Engagement (NSSE) 

(Fredricks, McColskey, Meli, Mordica, Montrosse, & Mooney, 2011; Kurebayashi, Kamada, & 

Kanemune, 2006). However, the SEI was constructed with the intention of measuring student 

engagement among high school students (Appleton, Christenson, Kim, & Reschly, 2006). Many 

of the questions revolve around the support of parents and guardians and education options after 

completing high-school. On the other hand, the NSSE was constructed around the experience of 

a postsecondary student (Fredricks, McColskey, Meli, Mordica, Montrosse, & Mooney, 2011; 
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Kurebayashi, Kamada, & Kanemune, 2006); it focuses on academic challenges, peer influence, 

faculty, and the campus. The NSSE was found to be so effective in measuring student 

engagement among postsecondary students that it was remodeled as the High School Survey of 

Student Engagement (HSSSE) for use with high school students (Fredricks, McColskey, Meli, 

Mordica, Montrosse, & Mooney, 2011). 

In this research project the NSSE will be the chosen survey for measuring engagement 

for three main reasons. First, in the literature reviewed, the NSSE is the most prevalent tool used 

to measure student engagement among postsecondary students. Second, the NSSE includes 

behavioral, cognitive and psychological aspects of engagement (Fredricks, McColskey, Meli, 

Mordica, Montrosse, & Mooney, 2011) which are all crucial based on the definition of 

engagement. Lastly, the NSSE was designed to focus on specific aspects of postsecondary school 

and can easily be modified to exclude an aspect that is not of interested or include a new aspect. 

Use of the NSSE survey is prohibited without permission from Indiana University. 

However, the university provides free licensing to students who wish to use the NSSE in 

academic research. A license with Indiana University for the NSSE was obtained through the 

legal department (see Appendix C) for its use in this research study. 

Engagement is Lacking. Academic disengagement with postsecondary students is on the 

rise (DiLullo, McGee, & Kriebel, 2011). Postsecondary institutions need to ask themselves how 

well they understand their students (Oblinger, 2003; McGlynn, 2008).  

Current students who grew up with the internet and the personal computer, are being 

educated by instructors born before 1977 who did not grow up with similar technology. Research 

has suggested that this significant difference in upbringing is causing a disconnect between 

learners and educators (Oblinger, 2003; McGlynn, 2008).  
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Millennials, born after 1977, have a reputation for being narcissistic, entitled, and lazy 

(Oblinger, 2003). However, educators need to focus on the positive qualities of learners. 

Millennials also have a reputation for being optimistic, ambitious, multitaskers, collaborative, 

and flexible; they have expressed a preference with learning through teamwork, authentic 

activities, structure and the use of technology (Oblinger, 2003). Likewise, centennials, born after 

1996, have a reputation for being impatient, self-centered, and expect quick results; however, 

they highly value personal goals, flexible learning, and they are experts with technological (Jha 

& Sareen, 2017).  

Current instructors have expressed frustration with reaching current students (McGlynn, 

2008). Subsequently, students have expressed a disconnect between how they learn and how they 

are taught (McGlynn, 2008).  

Today educators are likely teaching millennials, tomorrow they will be teaching 

centennials. Educators are in an ever changing environment and need to continually adapt to our 

learners. They need to be willing to integrate new pedagogies into the classroom, learn from their 

successes and mistakes, and continue to adapt; there is no one size fits all solution (DiLullo, 

McGee, & Kriebel, 2011).  

Learning Through Play. The ambiguity of play is widely accepted and has been 

documented within academic research (Gordon, 2009). Popular definitions usually include the 

lack of purpose: it’s done for enjoyment (Huizinga, 1955); play is done for its own sake (Smith 

& Pellegrini, 2008); and play never has consequences outside of play itself (Gordon, 2009). 

Related pedagogies. There are many related pedagogies including, but not limited to, 

experiential learning (Dewey, 2007), gamification (Kiryakova, Angelova, & Yordanova, 2014), 

game-based learning (Pho & Dinscor, 2015), problem-based learning (Hung, Jonassen, & Liu, 
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2008), and developmental learning (Vygotsky, 1978). Some of these pedagogies are contrasting 

pedagogies, some may be combined with learning through play. A few of these pedagogies 

appeared often during the literature review. 

Experiential learning. Keeton and Tate (1978, p. 18) define experiential learning as 

“learning in which the learner is directly in touch with the realities being studied. It is contrasted 

with the learner who only reads about, hears about, talks about, or writes about these realities but 

never comes into contact with them as part of the learning experience”. Experiential learning has 

its place with learning code and can be utilized to compliment learning through play. In fact, 

learning through play may be an ideal activity for a connected, enjoyable, and engaging 

experiential learning experience as described by Dewey (2007). With code, experiential learning 

can lend itself more appropriately to more advanced topics or students in their final year ready 

for activities such as capstone projects, industry projects, or internships (Kolb, 2014).  

Game based learning. Pho and Dinscore (2015) state that game based learning “refers to 

the borrowing of certain gaming principles and applying them to real-life settings to engage 

users” (p. 1). Game based learning can easily be combined with other pedagogies including play. 

Sigmund, Fletcher, and Wind (2014) found that successful of transfer of knowledge only 

occurred when a fine balance was achieved between the objective of the game and the task. 

Gamification. Kiryakova, Angelova, & Yordanova (2014) define gamification as “the use 

of game thinking, approaches and elements in a context different from the games” (p.1). Bajko, 

Hodson, Seaborn, Livingstone, and Fels (2016) define gamification in education as the inclusion 

of “game concepts such as challenges, rewards, and leaderboards to educational materials and 

courses” (p. 1). Gamification has been shown to increase student enjoyment and motivation; 

however, Martí-Parreño, Méndez-Ibáñez, and Alonso-Arroyo (2016) have found gamification to 
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cause other emotions such as frustration and irritation. Bajko, Hodson, Seaborn, Livingstone, and 

Fels (2016) found that some students who identified as non-gamers found the inclusion of 

gamification difficult to grasp. 

Learning through Play Works. There is something in our nature that causes us to yearn 

to play. Children who are subject to lengthy periods without play will play more vigorously 

when given the opportunity (Smith & Pellegrini, 2008). In elementary school, teachers have had 

more success when they inject learning into children’s open play instead of structuring it for 

them (Broadhead & Burt, 2012). Learning through play with children has been proven to be 

effective (Gordon, 2009; Huizinga, 1955; Kurebayashi, Kamada, & Kanemune, 2006). 

Play and Technology. There is so much opportunity with today’s technology to 

incorporate play into the classrooms of all levels, for example: robotics, video games, virtual and 

augmented reality, and simulated environments. Galarneau (2005) found that simulated 

environments afford superior opportunities for learning to happen. These opportunities have 

already been taken advantage of by large museums and colleges/universities by creating 

expensive elaborate interactive experiences. However, today, with a cell phone and a $20 Google 

Cardboard, children in grade school can visit the deserts on the other side of the world, navigate 

a space shuttle around the earth, or observe aquatic life in a coral reef. The Learning Physics 

through Play Project (LPP) uses augmented reality to teach physics to children aged six to eight 

and has experienced very positive results (Enyedy, Danish, Delacruz, & Kumar, 2012). The 

Singapore government, who already boasts some of the best math grades in the world, recently 

incorporated robotics into their advanced math classes; along with improving learning, students 

showed a higher genuine interest in the subject matter as the practical application was more 

evident (Rapeepisarn, Wong, Fung, & Depickere, 2006).  
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Integrating play into learning gives educators an opportunity to create authentic 

applicable learning and as technology improves these experiences will only become closer to 

reality and more affordable.  

Learning Code through Play. As previously established, learning code is hard (Crow, 

2014; Hsu & Mimura, 2017; Jenkins, 2002; Silcoff, 2012); however, learning code through play 

can help. 

In a middle school in Japan, students learned code using autonomous robots. Students 

reported two findings of interest: first, the learning of code went from hard to hard fun, learning 

code was still hard but learning through play made the activity authentic, fun, and engaging; 

second, students who reported having difficulty learning code showed signs of improvement 

(Kurebayashi, Kamada, & Kanemune, 2006).  

In a similar study, robotics was used to teach non-computer science students coding in a 

postsecondary program (McGill, 2012). This study concluded that students who were already 

interested in code had their interest grow significantly; however, students who were not 

interested in learning code showed very little signs of change with respect to interest (McGill, 

2012). The researchers concluded that because robots are not a part of students’ everyday life, a 

more relevant learning tool may improve motivation among students not interested in code 

(McGill, 2012). 

Learning code through play has shown positive results among students of all ages, 

especially with children and youth (Kurebayashi, Kamada, & Kanemune, 2006; McGill, 2012); 

however, the research involving adults is limited. 

Learning through Play and Adults. Learning through play is commonly integrated 

within the education of children (Huizinga, 1955) and research has established that learning 



Learning Through Play 31 

through play helps improve motivation and engagement (Kurebayashi, Kamada, & Kanemune, 

2006; McGill, 2012). However, research regarding play is often limited to children (Van 

Leeuwen, & Westwood, 2008) as play is often phased out of education as we grow older (Sutton-

Smith, 1995).  

Summary 

Given the emphasis on the importance of learning code and the significance of having 

students engaged in learning to be successful one might assume that there is research to promote 

the value of teaching methods, like play, that would support student engagement in teaching 

code, having reviewed the literature I have not found this to be the case.  

Learning code is crucial to the future of our country’s economy and comes with many 

individual benefits (Williamson, 2012; Code.org, n.d.; Crow, 2014); however, learning code is 

hard (Crow, 2014; Hsu & Mimura, 2017; Jenkins, 2002; Silcoff, 2012). Educators need to adapt 

their teaching methods to today’s learners (Jenkins, 2002; Ozuah, 2016). Attempting to teach 

code through play may help motivate and engage millennials and help progress the improvement 

of teaching methods. Van Leeuwen and Westwood (2008) suggest that any “understanding [of] 

why and how people engage in lifelong play would advance the understanding of human 

behaviour” (p. 3).  

Groos (1901) asks “If play is a preparation for maturity, then what are the mature doing 

when they play? Are they preparing for death? Perhaps they are not preparing for anything” (p. 

47). With the limited amount of literature on the value of learning through play for adult learners 

(Van Leeuwen & Westwood, 2008), there is a need for further research on the topic so we can 

better understand if and how the incorporation of play may affect postsecondary student 

engagement and consequently student retention.   
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Chapter 3: Methodologies and Methods 

This chapter consists of four sections: the description of the methodologies for the study 

are presented first; second, the specific methods are outlined including subsections for play 

activities, sampling, data collection, and data analysis. This is followed by the identification of 

the limitations and delimitations of the research. The fourth section will share the study’s ethical 

considerations.  

Methodological Approach  

A mixed methods research approach was selected as the methodology for this study.  

Mixed methods research is defined as research within which the researcher combines 

quantitative and qualitative methods in an attempt to utilize the strengths of both and minimize 

the weaknesses of research that uses either quantitative or qualitative methods (Johnson & 

Onwuegbuzie, 2004). 

Part of the reasoning for conducting this research study was based on my own experience 

with integrating small play activities into a postsecondary classroom and my own observations. 

My hypothesis was that integrating play would have a positive effect on classroom engagement. 

According to Newman and Benz (1998) a quantitative approach is best when the researcher 

begins with a theory and is testing for confirmation. The majority of the data retrieved used a 

quantitative approach; however, a sample of qualitative data was used to substantiate the 

research results. According to Lincoln and Denzin (2011) the findings from qualitative research 

often provide a more in depth look at not only what is happening but also why and how. Being 

able to triangulate the findings from the quantitative and qualitative offers a way for the 

researcher to gain more confidence in the findings overall (Denzin & Lincoln, 2011). 
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The method of choice for this study is a case study. Hartley (2004) defines a case study as 

“a detailed investigation, often with data collected over a period of time, of phenomena, within 

their context” (p. 1); Hartley also states that case studies are commonly used when researching 

education. Given the study’s intention to further understand how a specific pedagogy affects 

student engagement a case study offered the most suitable approach (Zucker, 2009; Yin, 2013).  

Methods 

 Case studies are often used to better understand everyday practices and the exploration of 

new behaviours (Hartley, 2004). The purpose of this research was to better understand student 

engagement in postsecondary coding courses with the inclusion play as a new andragogy. It 

aimed to establish the extent to which incorporating play affects student engagement. To 

measure this, a series of play activities were incorporated into a variety of college level coding 

courses and student engagement was monitored throughout the class to identify what if any 

effect the activities had on the level of student engagement.  

Play Activities: The play activities included a series of activities that incorporated 

tangible aids, problem-based learning, and short-term competition. 

Board Games Icebreaker: This activity took place on the first day of any introduction to 

coding course. Students were divided into groups and each group was assigned a board game or 

activity designed to introduce children to coding principles. Students learned and played their 

game, discussed the relationship to coding, and then presented their findings to the class. This 

activity acted as an icebreaker and introduced students to code in a very non-intimidating format. 

Code Master: Code Master is a board game played individually or collaboratively (see 

figure 3.0). Participants use basic coding principles such as instructions, decision, and loops to 
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navigate an avatar through a map collecting power crystals. The game reinforces “principles 

behind programming, [...] sequential reasoning and problem-solving skills” (Code Master, n.d.). 

 

Figure 3.0. Code Master (Code Master, n.d.) 

 Coding Farmers: Coding Farmers is also a board game where players are given a series 

of cards that include small snippets of code written in Java or pseudocode. On each turn players 

need to assess which card will most positively affect their piece based on their current position, 

relation to items on the board, and the code on their cards (see figure 3.1). These cards serve as a 

soft introduction for students who have never seen code before. 
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Figure 3.1. Coding Farmers (Coding Farmers, n.d.) 

A list of board games and other tangible aids used in this activity are listed below (see 

table 3.0). 

Table 3.0. Board Games and Books 

Activity Type Target 

Age 

Description 

Code 
Master 

Board 
Game 

8+ Players navigate an avatar through a map using basic coding concepts.   
http://www.thinkfun.com/products/code-master/  

Coding 
Farmers 

Board 
Game 

7+ In this game players are given cards that contain snippets of pseudocode. 
Players roll the dice and then combine the result with their code snippets to 
race to the finish. 
https://www.kickstarter.com/projects/1233191773/codingfarmers  

Hello Ruby Book 5+ This is a children’s book that teaches coding principles through storytelling.  
http://www.helloruby.com/  

Littlecodr Card 
Game 

4-8 In this game children use their cards, each which contain one instruction 
(like move forward, turn left, turn right, etc…), to navigate other players 
around a room.   
http://littlecodr.com/  

Prime 
Climb 

Board 
Game 

8+ This game teaches players mathematical structure using different operations 
and prime numbers. 
http://primeclimbgame.com/  

Robot 
Turtles 

Board 
Game 

4+ In this game players use basic command cards (like move forward, turn left, 
turn right, fire laser, etc…) to write a program that navigates a turtle to a 
jewel. 
http://www.robotturtles.com/  

Scratch 
Coding 
Cards 

Flash 
Cards 

8-16 These cards provide ideas for basic coding projects to be completed using 
MIT Scratch.  
https://scratch.mit.edu/info/cards/  

Potato 
Pirates 

Card 
Game 

6+ A strategic card game meant to make learning to program fun. 
http://potatopirates.game  

 

 LEGO EV3 Robotics: LEGO Mindstorms EV3 (see figure 3.2) is a LEGO Technics kit 

that can be programmed using a proprietary LEGO visual language or can be configured to work 

with almost any programming language. These kits have been used to create robots that solve 

Rubik's Cubes, compete in robot sumo wrestling matches, 3D print, and more. This activity was 
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used to reinforce complex coding concepts as it gave students a chance to write, debug, and fix 

code that could be experienced tangibly.  

For example, after learning control structures (decisions), students were placed in groups, 

constructed a parking gate using LEGO EV3, and then programmed the gate. The code used 

decisions and a proximity sensor to open when a LEGO car approached and close when the car 

left. 

 

Figure 3.2. LEGO EV3 Mindstorms (Mindstorms EV3, n.d.) 

 The challenge was to find a way to include the robots without increasing the complexity 

of the course content. To minimize additional complexity, the coding environment and process 

had to remain consistent with students’ existing experiences. The robots were setup using a 

Debian Linux-based operating system called ev3dev and configured as a typical LAMP server; 

this environment is almost identical to the student’s existing hosting environment. Second, 

students coded the robots using JavaScript, a local IDE, and a local browser; they were able to 
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interact with the robots using jQuery, AJAX, and JSON. This was identical to their existing 

coding process and it ensured that almost no additional learning was required.  

 IOT Devices: This problem based activity required students to interact with an IOT 

device. Students were placed in groups, the IOT device was introduced, and students were 

required to research the IOT device and the API documentation to achieve a specific task. 

For example, an OSRAM Lightify bulb was placed in the middle of the classroom (see 

figure 3.3) and students were asked to write a program to control the light bulb: turn the bulb 

on/off and change colour. Students were required to locate the API documentation, choose an 

appropriate coding language, and then write their program.  

 

Figure 3.3. OSRAM Lightify (Lightify, n.d.) 

 Kahoot!: Kahoot! is an online game based learning platform (Kahoot!, n.d.). In a fun 

animated fashion questions are displayed on the screen and students provide answers using any 

internet connected device.  
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This activity was used during the instruction of some coding fundamentals. For example, 

when learning how to code a decision, a sample condition code snippet was displayed on the 

screen and students chose whether the condition results in a true or false response. Points 

were awarded for correct answers and after a series of questions a winning group was chosen.  

For example, the following snippet of code is a basic decision (see figure 3.4): 

1 
2 
3 
4 
5 
6 

var first = "John"; 
var last = "Smith"; 
if( first == last ) 
{ 
  // Code to execute 
} 

 

Figure 3.4. Sample JavaScript if Statement 

Students would need to determine if the condition results in a true or false. The condition 

(line 3) is asking if the contents of the first variable (line 1) is equal to the contents of the 

last variable (line 2); in this case they are not equal so the answer would be false and the 

code between the braces (line 5) would not be executed.  

 For a second example, the following code is a loop (see figure 3.5): 

1 
2 
3 
4 

for( var i = 0; i < 10; i ++ ) 
{ 
  // Code to execute 
} 

 

Figure 3.5. Sample JavaScript for Loop 

Students would need to determine the number times the loop will repeat. This loop (line 1) 

would cause the code in between the braces (line 3) to repeat ten times. 
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This activity would last no longer than 30 minutes. Based on the definition of 

gamification in chapter one, this activity would not qualify as it does not incorporate any on-

going competition or long-term scoring (Bajko, Hodson, Seaborn, Livingstone, & Fels, 2016). 

Arduino: The Arduino microcontroller is an open-source chipset that makes physical 

computing more accessible (see figure 3.6). It is a great way to introduce students to coding 

concepts as the physical element makes coding goals much easier to observe and debug. This 

activity included having students attempt to either read data from a sensor or create output using 

an actuator (gear, light, screen, etc…).  

 

Figure 3.6. Arduino Microcontroller (Arduino, n.d.) 

Scratch: Scratch is a visual programming language designed by MIT that uses coding 

blocks instead of syntax (see figure 3.7). It is designed to teach students coding concepts without 

having students get distracted by syntax errors. This activity had students experimenting with 

Scratch to code simple concepts, create art, and build games. 
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Figure 3.7 Sample Scratch Coding Blocks (Scratch, n.d.) 

 Sampling: The research was conducted using ten courses I taught at Humber College 

over the fall semester of 2017 and the winter semester of 2018 (see table 3.1). For each of the ten 

courses students participated in play activities; over the 13 week course some of the classes 

participated in as few as one play activity while others participated in as many as nine. These 

courses are part of three separate programs: 

● Graphic Design - DESN 

https://mediastudies.humber.ca/programs/graphic-design.html 

● Multimedia Design and Development - MMDD 

https://mediastudies.humber.ca/programs/multimedia-design-and-development.html 

● Web Design and Interactive Media - WEBD 

https://mediastudies.humber.ca/programs/web-design-interactive-media.html 
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Table 3.1. List of Courses Involved in the Research 

Course Approximate # of 

Play Activities 

Associated 

Programs 

Number of 

Sections 

Students 

Fall Semester 

Web Programming 3 
WEBD221 

3 WEBD 1 17 

Interactive Media Development 2 
WEBD304 

2 WEBD 1 19 

Building Dynamic Web Pages 
MMDD225 

3 MMDD 2 24, 24 

Winter Semester 

Creative Coding 
WDGD150 

9 DESN, MMDD, 
WEBD 

3 29, 31, 28 

Portfolio Development  
MMDD253 

1 MMDD 2 20, 21 

Web Application Development 
WEBD353 

3 WEBD 1 19 

 

The three programs have the same basic demographics. Students primarily consist of 18 

to 25 year olds; a portion of these students would fall under the categorization of millennials 

(born between 1977 and 1995) and a portion centennials (born between 1996 and 2005). A small 

portion of the students are second career students and range anywhere from late twenties to late 

forties. They are split almost evenly between male and female, a wide variety of backgrounds, 

and approximately one third are international students.  

Data Collection: Data was collected using both quantitative and qualitative methods.  

Quantitative Data: The quantitative data included a survey adapted from the National 

Survey of Student Engagement (NSSE) and institutional LMS data that has been successfully 

used in related research to indicate engagement (Beer, Clark, & Jones, 2010). 
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NSSE Survey: A survey adapted from the NSSE survey (see Appendix A) was 

administered at the end of each semester to each student in any course involved in the research. 

The survey combined relevant portions of the 2017 NSSE survey and some additional similarly 

formatted questions regarding engagement adapted for the course format. The surveys were 

administered by staff from the college’s research department to ensure students did not feel 

pressured into participating.  

Engagement Data: Secondly, institutional data was retrieved from the ten courses and 

used to measure student engagement. The following three student activities were used to indicate 

engagement to varying degrees: 

● Attendance is an action completed by a student when they choose to attend a class in 

person or online through Collaborate and Blackboard. Attendance was monitored by 

students either signing a sheet in class or by using the participants list in Blackboard.  

● LMS activity is an action completed by a student when they choose to interact with 

Blackboard by completing one of the following actions: logging in, downloading a 

resource, or contributing to a forum. LMS activity was be measured using the statistic 

reporting tools in Blackboard.  

● Exercise completion is an action completed by a student when they choose to complete 

and submit an assigned exercise. All exercises were submitted via Blackboard and 

submission dates were recorded.  

All of this data was collected as per the means described above and aggregated to maintain 

anonymity. 

 Qualitative: A qualitative method was used to help triangulate the quantitative results. 
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This included a series of open ended questions appended to the NSSE survey (see Appendix A) 

and classroom observations recorded using a Google document. 

 NSSE Survey: At the end of the NSSE survey, four open ended questions were added to 

allow students to provide long text responses (see Appendix A). These questions targeted the 

integration of play activities and responses to these activities.  

Classroom Observations: During class, general observations were recorded in a shared 

Google document. Observations surrounding the differences in student behaviour between 

classes incorporating play and those that don’t, any indication of the extent to which students 

participate in classroom activities (Kinzie, Buckley, Bridges, and Hayek, 2006), and any other 

insights on student engagement paying special attention for all types of engagement: 

behavioural, cognitive and emotional (Appleton, Christenson, Kim, and Reschly, 2006). Related 

comments made by students were also noted along with the situation in which they were made.  

Data Analysis. Once the data was collected, it was analyzed using different methods for 

quantitative and qualitative data: 

NSSE Survey and Classroom Observations. At the end of each semester the NSSE 

survey (see Appendix A) was administered to all classes participating in the research. The NSSE 

survey included a series of questions that measured resulting and contributing factors of 

engagement. Some of these factors are not relevant to this research so the corresponding 

questions were removed. For example, questions regarding quantitative reasoning were very 

relevant to this research; while questions regarding the college wide supportive environment 

were not.  

The survey results were amalgamated by class and compared against other participating 

classes using SPSS Statistics (Statistical Package for the Social Sciences) by IBM. The data was 
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analyzed for a bivariate correlation (see table 3.7) between the NSSE survey results and the 

amount of play activities incorporated into a class.  

Data from the open ended questions from both the NSSE survey and the classroom 

observations were analyzed for key concepts and sentiment.  

Engagement Data. Engagement data was collected for each course, aggregated, and then 

graphed. The graph compared the engagement data with the occurrence of play activities. Data 

was also imported into SPSS by IBM and used to generate a variety of reports: 

Descriptive Statistics. Each group of engagement data was placed into a descriptive 

summary report to determine an average minimum and maximum, variance, standard deviation, 

and range. This was used to provide overall averages before taking into account the play 

activities.  

Compare Means. Each group of engagement data was placed into a comparative report to 

determine an average minimum and maximum, variance, standard deviation, and range; results 

from classes with play activities was compared against those without. 

Bivariate Correlation. Finally, the same engagement data was placed into a two tailed 

Bivariate Pearson Correlation report. These numbers determined how significant the relationship 

was between play activities and engagement.  

Variations of the above reports were created to address the research sub questions. For 

example, play activities were tagged using aspects such as tangible, digital, competitive, casual, 

collaborative, and individual to look for a correlation between student engagement and the type 

of play activity.  

Summary. To summarize the methods for this research, research matrix has been created 

linking the research questions with methods and (see figure 3.2).  
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Table 3.2. Research Matrix  

Research Question Data Sources Analysis method 

required 

What will this allow me 

to say? 

What is the correlation 
between incorporating 
play into a college level 
coding course and student 
engagement? 

Engagement data, 
quantitative portion of the 
NSSE survey, classroom 
observations 

Quantitative: 
NSSE Data, correlation 
graphs 
Engagement Data: 
correlation graphs, 
descriptive statistics 
report, compare means 
report, and bivariate 
correlation reports 

Classes incorporating play 
activities affect student 
engagement by an average 
of an X Pearson 
correlation. 
 
The most effective  
number of play activities 
in a 15 week course is Y.  

What teaching 
methodologies are more 
conducive to 
incorporating play into 
course curriculum? 

Engagement data, 
qualitative portion of the 
NSSE survey 

Quantitative: 
Engagement Data: 
bivariate correlation 
reports 
 
Qualitative:  
NSSE Data: text analysis 

X teaching methods had a 
Y (positive or negative) 
effect on student 
engagement.  
 
Students who participated 
in courses involving play 
activities expressed Z as 
the most effective 
teaching method.  

What aspects of play are 
more effective for student 
engagement: tangible or 
digital, competitive or 
casual, and collaborative 
or individual? 

Engagement data Quantitative: 
Engagement Data: 
bivariate correlation 
reports 

Play activities that 
involved X, Y and Z had 
the most positive effect on 
student engagement.  

 

Limitations and Delimitations. During the data collection, factors that may have 

influenced the engagement data, other than the planned play activities, were noted. Some 

possible non-play factors included:  

Classroom. Each of the ten classes was conducted in different classrooms that varied in 

quality. These classrooms varied from high quality Mac labs to rooms that only included desks 

and chairs where students are expected to bring their own laptop.  

Time of Class. Classes that happened early in the morning or at the end of the day, 

especially on Fridays, often experienced a dip in attendance or observed engagement.  
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Instructors. For this research all ten courses were taught by the same instructor, so this 

factor did not have to be taken into account.   

Existing Code Knowledge. The variance in the student’s existing code knowledge (and 

desire to learn code) between programs, or from student to student, may have affected student 

engagement and the results of the engagement data.  

Faculty Strike. It is important to note that during this research, from Monday October 16, 

2017 to Monday November 20, 2017, the Ontario college faculty participated in a strike action. 

The strike affected the start and end dates of the fall 2017 and winter 2018 semesters. and it 

caused an abnormal academic schedule which is reflected in the research schedule (see figure 

3.6). The strike may also have had additional effects on student engagement and as such was 

taken into consideration when analyzing the research findings. For example, immediately 

following the strike resolution, student attendance rates were higher than average, much like the 

beginning of a semester. The strike also had an impact on data collection. These impacts will be 

described below when presenting the findings and results.  

Faculty Tools for Student Engagement. As the aim of this research was to identify the 

correlation between student engagement and play, careful consideration was taken to ensure any 

changes in student engagement were directly correlated to play:  

External Communication. One possible alternative factor was communication from 

faculty outside the classroom. Research has shown that this additional communication, such as 

email correspondence, has a substantial positive influence on student engagement (Dixson, 

2012). One on one communication between faculty and students was conducted as normal; 

however, class communication followed a strict weekly schedule throughout all courses involved 
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(see table 3.3). This helped prevent factors such as an additional email communication causing a 

spike in the engagement data. 

Table 3.3. Regimented Weekly Schedule 

Days After Class Action Description 

0 This is the day the in person class or Collaborate meeting is scheduled. During class 
students will always be made aware of the class content schedule over the weeks to 
come.  

1 One day after the scheduled class, content from the class will be posted to Blackboard. 

2 No planned contact. 

3 Three days after the scheduled class, an email will be sent to the class including a 
reminder to check Blackboard, links to related resources, assignment and exercise 
reminders, and details on the upcoming class. If the next class includes a play activity 
this will be included. 

4 No planned contact. 

5 No planned contact. 

6 No planned contact. 

 

 Faculty. To ensure student engagement was not affected by the instructor teaching, only 

courses taught by me were selected for this study.  

 Time of Semester. During the typical semester I have observed changes in factors to 

naturally fluctuate depending on the time of the semester. For example, student attendance is 

typically at its highest during the beginning of the semester, or in the case of the Fall 2017 

semester, directly after the Ontario faculty strike concluded. To prevent the time of semester 

from having too much influence on the research data, the play activities were scheduled fairly 

evenly throughout the semester.  

Despite my best effort to isolate any changes in student engagement to play activities, 

some additional factors could have played a role such as the physical classroom, time of day, and 
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the Ontario college faculty strike. These factors are discussed in more detail in chapter six in the 

recommendations section.  

The Exclusion of Gamification. For the purpose of this study gamification is defined as 

the use of game thinking, such as keeping score, on-going competition, leaderboards, and 

rewards, in an educational context. This research integrated a variety of play activities into the 

classroom with the hopes of increasing engagement, including short-term competition, but did 

not include any gamification concepts. 

Ethics. The research was subject to ethics approval from both: a) Royal Roads University 

and b) Humber College. Discussion with the ethics department at Humber College raised two 

main points of concern: 

Academic Advantage/Disadvantage. Research conducted in a classroom must not put 

students at risk outside of the everyday risk associated with being a student. Secondly, if more 

than one group of students are included in the research, especially with research that incorporates 

a control group vs. experimental group, students in one group must not be put at an academic 

advantage or disadvantage. 

 It was determined that the actions I was proposing to take in class would not put students 

at any additional risk; my inclusion of play in the classroom would not be outside of the regular 

initiative a instructors may take on his own merit. As this research was deemed to "do no harm" 

(von Unger, 2016, p. 90) the research was permitted to continue (see Appendix B).    

Privacy. The data in my research included institutional available data, such as attendance 

and LMS activity, as well as NSSE survey results collected at the end of each semester. For the 

purpose of this research, student identity was not required; all of this data was collected in a 

manner that maintained student anonymity: 
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● Attendance: Attendance records were collected. All attendance data was aggregated into 

a single spreadsheet with any identifying information removed.   

● LMS Activity: LMS activity statistics were available in Blackboard. The data was 

exported and aggregated into spreadsheets without any identifying information.  

● Surveys: The surveys did require a certain procedure to ensure student privacy and to 

maintain the integrity of the data collected. Surveys were administered by the research 

department, faculty was not present, and no identifying information was placed on the 

completed surveys. This ensured that participation was optional and students did not feel 

pressured into participating. The anonymity of the answers also ensured that students did 

not feel pressured into providing false answers. 

Timeline. This research was conducted from September 2017 to June 2018 (see 

Appendix D).   
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Chapter 4: Findings 

The research findings are presented below starting with the quantitative results and 

followed by the qualitative results.  

Quantitative Results 

The quantitative results include two different sources of data: a survey adapted from the 

National Survey of Student Engagement (NSSE) and institutional LMS data. 

NSSE Survey Results. The quantitative data from the NSSE survey consisted of 44 

multiple choice questions. Students were asked to approximate how often they participated in 

particular activities (see Appendix A), for example, some of the activities included: how often 

students discussed their academic performance with a faculty member, logged into the course 

LMS, or thought critically and analytically.  

The questions were divided into three groups using the three components of engagement 

as stated by Appleton, Christenson, Kim, and Reschly (2006): a) behavioural (participation); b) 

cognitive (investment); and c) emotional (attitude). All answers were converted to a uniform 

value using a scale of one to ten: one being the bottom of the scale and ten being the top of the 

scale. The three averages from each course were graphed and compared with the number of play 

activities in each course. The results were graphed to provide a visual depiction of the three 

components of student engagement and play activities (see figure 4.0). 
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Figure 4.0. Play Activities and the Three Components of Student Engagement 

The same numbers were imported into SPSS and used to calculate a Bivariate Pearson 

Correlation for each or the three engagement components and play activities (see table 4.0 and 

4.1).  
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Table 4.0. Student Engagement Components Correlation 

Course Play Activities Investment Participation Attitudes 

MMDD253A 1 3.20 4.69 4.87 

MMDD253B 1 4.06 4.97 5.18 

WEBD304A 2 3.59 5.60 4.33 

WEBD353A 3 3.20 4.90 4.88 

MMDD225A 3 3.35 5.07 4.04 

MMDD225B 3 3.62 5.04 4.60 

WEBD221A 3 3.81 5.27 4.88 

WDGD150F 9 3.35 4.64 4.67 

WDGD150B 9 3.50 4.82 4.41 

WDGD150A 9 4.51 4.67 5.22 

 

Table 4.1. Student Engagement Components Bivariate Pearson Correlation 

Engagement Component Pearson 

Correlation 

Significance 

(2-tailed) 

Covariance # of Courses 

Investment 0.198 0.583 0.276 10 

Participation -0.527 0.117 -0.527 10 

Attitude 0.016 0.966 0.019 10 

 

 The results from the NSSE survey showed no significant correlation between between 

any of the three aspects of student engagement and the incorporation of play activities.  

 Engagement Data Results. The engagement data included three different groups of 

institutional data collected from the LMS: student attendance, LMS activity, and exercise 

compilation. Each of these groups of data were collected and amalgamated into anonymous 

weekly totals. The data was imported into SPSS and used to generate three reports: a) a 

descriptive statistics report to give a broad overview of the collected data; b) a graph of the 
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engagement data and their correlation to play activities; and c) the bivariate correlation between 

each group of engagement data and play activities of each course.  

Attendance. Attendance data was converted into percentages for each class. Several 

classes were removed from the data when the attendance was substantially outside the course 

average due to factors other than play activities, reasons included: a) make up classes held 

outside the regularly scheduled time (attendance was between 29% and 39%); b) a snow storm in 

the winter semester that did not cause the college to be closed, but was severe enough that the 

class attendance was substantially reduced (attendance was 34%); c) classes that were held 

remotely when faculty was not present due to a delayed flight or health (attendance was between 

29% and 34%); and d) classes being designated as a review or question and answer session 

(attendance was between 19% and 39%). 

The data was summarized using SPSS to generate a descriptive status report (see table 

4.2). All ten classes had similar characteristics including a maximum attendance between 83% 

and 100%, a minimum attendance between 45% and 55% and a standard deviation between 9.0% 

and 14.1%. 
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Table 4.2. Attendance Descriptive Statistics  

Course # of Classes Minimum 

Attendance 

Maximum 

Attendance 

Mean Standard 

Deviation 

Fall Semester 

Web Programming 3 
WEBD221A 

11 53% 100% 79.6% 12.8% 

Interactive Media Development 2 
WEBD304A 

12 47% 84% 65% 11.3% 

Building Dynamic Web Pages 
MMDD225A 

11 46% 83% 62.9% 14.1% 

Building Dynamic Web Pages 
MMDD225B 

13 46% 88% 70.5% 12.1% 

Winter Semester 

Creative Coding 
WDGD150A 

12 55% 83% 74.5% 9.0% 

Creative Coding 
WDGD150B 

12 55% 84% 68.8% 10.1% 

Creative Coding 
WDGD150F 

11 46% 82% 59.5% 11.2% 

Portfolio Development  
MMDD253A 

13 45% 90% 62.7% 11.3% 

Portfolio Development  
MMDD253B 

12 48% 95% 75.4% 14.4% 

Web Application Development  
WEBD353A 

12 58% 95% 74.6% 10.7% 

 

The attendance data was then separated into classes incorporating play activities and 

classes not incorporating play activities and compared (see table 4.3). In all but one course, the 

average attendance during classes that incorporated play activities was higher than classes that 

did not incorporate play activities.  
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Table 4.3. Attendance Weekly Class Summary 

Course Average 

Attendance 

Average 

Attendance 

During Classes 

without Play 

Activities 

Average 

Attendance 

During Class 

with Play 

Activities 

Difference in 

Attendance 

Average 

Fall Semester 

Web Programming 3 
WEBD221A 

79.6% 73.5% 96.0% +22.5% 

Interactive Media Development 2 
WEBD304A 

65.3% 62.6% 79.0% +16.4% 

Building Dynamic Web Pages 
MMDD225A 

62.9% 56.9% 79.0% +22.1% 

Building Dynamic Web Pages 
MMDD225B 

70.5% 67.1% 82.0% +14.9% 

Winter Semester 

Creative Coding 
WDGD150A 

74.5% 66.7% 77.1% +10.4% 

Creative Coding 
WDGD150B 

68.8% 64.7% 70.2% +5.5% 

Creative Coding 
WDGD150F 

59.5% 52.3% 62.1% +9.8% 

Portfolio Development  
MMDD253A 

62.7% 61.7% 75.0% +13.3% 

Portfolio Development  
MMDD253B 

75.4% 74.9% 81.0% +6.1% 

Web Application Development  
WEBD353A 

74.6% 77.2% 66.7% -10.5% 

Averages 69.4% 65.8% 76.8% +11.05% 

  

The attendance data was then graphed with class averages to provide a visual depiction 

between attendance and play activities: Creative Coding (WDGD150A) (see figure 4.1), 

Building Dynamic Web Pages (MMDD225A) (see figure 4.2), and Web Application 

Development (WEBD353A) (see figure 4.3). 
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Figure 4.1. Play Activities and Student Attendance for Creative Coding 

 

Figure 4.2. Play Activities and Student Attendance for Building Dynamic Web Pages 
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Figure 4.3. Play Activities and Student Attendance for Web Application Development 

Lastly the attendance data was used to calculate a Bivariate Pearson Correlation for each 

course (see table 4.4) using SPSS.  
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Table 4.4. Attendance Bivariate Pearson Correlation 

Course Pearson 

Correlation 

Significance 

(2-tailed) 

Covariance # of Classes 

Fall Semester 

Web Programming 3 
WEBD221A 

0.709 0.015 0.049 12 

Interactive Media Development 2 
WEBD304A 

0.582 0.060 0.028 12 

Building Dynamic Web Pages 
MMDD225A 

0.731 0.011 0.048 13 

Building Dynamic Web Pages 
MMDD225B 

0.541 0.056 0.029 13 

Winter Semester 

Creative Coding 
WDGD150A 

0.271 0.420 0.008 13 

Creative Coding 
WDGD150B 

0.090 0.792 0.004 13 

Creative Coding 
WDGD150F 

0.410 0.211 0.021 13 

Portfolio Development  
MMDD253A 

0.312 0.350 0.011 12 

Portfolio Development  
MMDD253B 

0.135 0.692 0.006 12 

Web Application Development  
WEBD353A 

-0.418 0.200 -0.021 13 

Averages 0.29 0.28 0.02  

 

 Nine of the ten courses (90%) resulted in a positive correlation between play activities 

and student attendance; four of the ten courses (40%) had a significant correlation.  

 LMS Activity. The LMS activity data was formatted in a similar fashion to that of student 

attendance. LMS activity data was grouped into weeks and associated to each weekly class. The 

data was summarized using SPSS to generate a descriptive status report (see table 4.5).  
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Table 4.5. LMS Activity Descriptive Statistics 

Course # of Classes Minimum 

Weekly 

LMS 

Activity 

Maximum 

Weekly 

LMS 

Activity 

Mean Standard 

Deviation 

Fall Semester 

Web Programming 3 
WEBD221A 

12 48 536 201.5 140.0 

Interactive Media Development 2 
WEBD304A 

12 52 242 123.4 50.0 

Building Dynamic Web Pages 
MMDD225A 

13 13 302 158.1 85.7 

Building Dynamic Web Pages 
MMDD225B 

13 48 536 201.5 140.0 

Winter Semester 

Creative Coding 
WDGD150A 

13 239 1362 839.5 297.7 

Creative Coding 
WDGD150B 

13 280 1203 602.9 249.7 

Creative Coding 
WDGD150F 

13 350 2945 936.5 784.0 

Portfolio Development  
MMDD253A 

12 105 594 239.4 152.5 

Portfolio Development  
MMDD253B 

12 29 1002 256.6 260.1 

Web Application Development  
WEBD353A 

13 107 935 273.7 244.5 

 

The LMS activity data was then separated into classes incorporating play activities and 

classes not incorporating play activities and compared (see table 4.6). Each number represents 

the average number of interactions a student had with the LMS each week: logging in, viewing 

notes, downloading assignments, viewing grades, etc... Half of the courses had a difference of 

less than 100 LMS interactions.  
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Table 4.6. LMS Weekly Class Summary 

Course Average 

Weekly LMS 

Activity 

Average 

Weekly LMS 

Activity 

During Weeks 

without Play 

Activities 

Average 

Weekly LMS 

Activity 

During Weeks 

with Play 

Activities 

Difference in 

Weekly LMS 

Activity 

Average 

Fall Semester 

Web Programming 3 
WEBD221A 

243.3 259.0 188.7 -70.3 

Interactive Media Development 2 
WEBD304A 

123.4 128.2 97.0 -31.2 

Building Dynamic Web Pages 
MMDD225A 

158.1 175.2 101.0 -74.2 

Building Dynamic Web Pages 
MMDD225B 

201.5 213.1 162.7 -50.4 

Winter Semester 

Creative Coding 
WDGD150A 

839.5 958.5 786.6 -171.9 

Creative Coding 
WDGD150B 

602.9 691.8 563.4 -128.4 

Creative Coding 
WDGD150F 

936.5 1766.8 567.4 -1199.4 

Portfolio Development  
MMDD253A 

239.4 218.5 469.0 250.5 

Portfolio Development  
MMDD253B 

256.6 243.5 401.0 157.5 

Web Application Development  
WEBD353A 

273.7 263.0 309.3 46.3 

Averages 387.49 491.76 364.61 -127.15 

  

The LMS activity data was then graphed along with class averages to provide an easy 

visual depiction between LMS activity and play activities. Creative Coding (WDGD150A) (see 

figure 4.4), Building Dynamic Web Pages (MMDD225A) (see figure 4.5), and Web Application 
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Development (WEBD353A) (see figure 4.6).

 

Figure 4.4. Play Activities and LMS Activity for Creative Coding 

 

Figure 4.5. Play Activities and LMS Activity for Building Dynamic Web Pages 



Learning Through Play 62 

 

Figure 4.6. Play Activities and LMS Activity for Web Application Development 

Finally, the LMS activity data was used to calculate a Bivariate Pearson Correlation for 

each course (see table 4.7).  
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Table 4.7. LMS Activity Bivariate Pearson Correlation 

Course Pearson 

Correlation 

Significance 

(2-tailed) 

Covariance # of Classes 

Fall Semester 

Web Programming 3 
WEBD221A 

-0.23 0.472 -14.886 12 

Interactive Media Development 2 
WEBD304A 

-0.234 0.442 -4.397 12 

Building Dynamic Web Pages 
MMDD225A 

-0.38 0.201 -14.269 13 

Building Dynamic Web Pages 
MMDD225B 

-0.158 0.606 -9.699 13 

Winter Semester 

Creative Coding 
WDGD150A 

-0.277 0.359 -39.679 13 

Creative Coding 
WDGD150B 

-0.164 0.592 -19.692 13 

Creative Coding 
WDGD150F 

-0.735 0.004 -276.763 13 

Portfolio Development  
MMDD253A 

0.474 0.119 20.871 12 

Portfolio Development  
MMDD253B 

0.174 0.588 13.129 12 

Web Application Development  
WEBD353A 

0.083 0.787 8.91 13 
 

Averages -0.079 0.417 -33.648  

 

Seven of the ten courses (70%) resulted in a small negative correlation between play 

activities and student attendance. Only one of the ten courses (10%) resulted in a significant 

correlation. 

Exercise Completion. The exercise completion data was formatted in a similar fashion to 

that of student attendance and LMS activity. Exercise completion data was grouped into weeks 
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and associated to each weekly class. The data was summarized using SPSS to generate a 

descriptive status report (see table 4.8).  

Table 4.8. Exercise Completion Descriptive Statistics 

Course # of Classes Minimum # 

of Weekly 

Exercises 

Completed 

Maximum # 

of Weekly 

Exercises 

Completed 

Mean Standard 

Deviation 

Fall Semester 

Web Programming 3 
WEBD221A 

12 2 92 34.8 28.6 

Interactive Media Development 2 
WEBD304A 

12 0 39 10.8 11.9 

Building Dynamic Web Pages 
MMDD225A 

13 0 67 21.8 19.1 

Building Dynamic Web Pages 
MMDD225B 

13 0 85 23.2 23.8 

Winter Semester 

Creative Coding 
WDGD150A 

13 16 204 80.0 59.4 

Creative Coding 
WDGD150B 

13 6 159 50.5 43.5 

Creative Coding 
WDGD150F 

13 1 211 68.9 59.0 

Portfolio Development  
MMDD253A 

12 0 60 12.1 20.8 

Portfolio Development  
MMDD253B 

12 0 39 8.4 13.3 

Web Application Development  
WEBD353A 

13 0 75 14.7 21.0 

 

The exercise completion data was then separated into classes incorporating play activities 

and classes not incorporating play activities and compared (see table 4.9). Four of the ten (40%) 

courses resulted in a small positive correlation between exercise completion and play activities.  
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Table 4.9. Exercise Completion Class Summary 

Course Average # of 

Exercises 

Completed 

each Week 

Average # of 

Exercises 

Completed 

During Weeks 

without Play 

Activities 

Average # of 

Exercises 

Completed 

During Class 

with Play 

Activities 

Difference in # 

of Exercises 

Completed 

each Week 

Average 

Fall Semester 

Web Programming 3 
WEBD221A 

34.8 35.1 15 -20.1 

Interactive Media Development 2 
WEBD304A 

10.8 12.3 3 -9.3 

Building Dynamic Web Pages 
MMDD225A 

21.8 15.1 39.7 +24.6 

Building Dynamic Web Pages 
MMDD225B 

23.2 17 43.7 +26.7 

Winter Semester 

Creative Coding 
WDGD150A 

80 109.7 70.1 -39.6 

Creative Coding 
WDGD150B 

50.5 62.8 45.1 -17.7 

Creative Coding 
WDGD150F 

68.9 79.3 64.3 -15 

Portfolio Development  
MMDD253A 

12.1 8.6 50 +41.4 

Portfolio Development  
MMDD253B 

8.4 5.6 39 +33.4 

Web Application Development  
WEBD353A 

14.7 18.6 1.7 -16.9 

Averages 32.52 36.41 37.16 +0.75 

  

The exercise completion data was then graphed with class averages to provide an easy 

visual correlation between exercise completion and play activities. Creative Coding 

(WDGD150A) (see figure 4.7), Building Dynamic Web Pages (MMDD225A) (see figure 4.8), 

and Web Application Development (WEBD353A) (see figure 4.9). 
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Figure 4.7. Play Activities and Exercise Completion for Creative Coding 

 

Figure 4.8. Play Activities and Exercise Completion for Building Dynamic Web Pages 
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Figure 4.9. Play Activities and Exercise Completion for Web Application Development 

 Finally, the exercise completion data was used to calculate a Bivariate Pearson 

Correlation for each course (see table 4.10). Six of the ten courses (60%) resulted in a negative 

correlation, none (0%) of which were significant. The remaining four courses (40%) resulted in a 

positive correlation, all of which (40%) were significant.  
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Table 4.10. Exercise Completion Bivariate Pearson Correlation 

Course Pearson 

Correlation 

Significance 

(2-tailed) 

Covariance Classes 

Fall Semester 

Web Programming 3 
WEBD221A 

-0.36 0.277 -4.164 12 

Interactive Media Development 2 
WEBD304A 

-0.305 0.336 -1.409 13 

Building Dynamic Web Pages 
MMDD225A 

0.601 0.051 5.355 13 

Building Dynamic Web Pages 
MMDD225B 

0.492 0.087 5.128 13 

Winter Semester 

Creative Coding 
WDGD150A 

-0.301 0.342 -8.091 13 

Creative Coding 
WDGD150B 

-0.143 0.641 -2.987 13 

Creative Coding 
WDGD150F 

-0.122 0.692 -3.442 13 

Portfolio Development  
MMDD253A 

0.575 0.051 3.447 12 

Portfolio Development  
MMDD253B 

0.724 0.008 2.78 12 

Web Application Development  
WEBD353A 

-0.354 0.236 -3.256 13 
 

Averages 0.0807 0.2721 -0.6639  

 

Qualitative Results 

The qualitative results included survey responses from a series of open ended questions 

from the NSSE survey (see Appendix A) and classroom observations recorded using a Google 

document. 

NSSE Survey Results. The qualitative portion of the NSSE survey included four open 

ended questions: 
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1. What were your favourite activities throughout the course? Why? 

2. What were your least favorite activities throughout the course? Why? 

3. What would you consider to be the most effective activity completed during this 

course? Why? 

4. Did you find this course more or less engaging than your other course? Why or 

why not? 

The answers from all four questions were analyzed for mention of play activities and sentiment. 

Mention of play activities in the answers from questions one and three would imply a positive 

sentiment, answers from question two would imply a negative sentiment, and answers from 

question four would vary as positive (more engaging than other courses), neutral (same as other 

courses), or negative (less engaging than other courses).  

Question 1: What were your favourite activities throughout the course? Why? Students 

were asked to identify their favourite activity. Fifty-six percent of the answers listed a play 

activity as their favourite. This is especially significant as play activities made up only 25.29% of 

the classes. The two play activities that included coding physical elements were the most popular 

(IOT and Mindstorms) followed by Kahoot (see figure 4.10). Common themes mentioned in 

these responses included ease of the activity, motivation, real world application, working in 

groups, and working with something physical.  
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Figure 4.10. Favourite Play Activity 

Favourite non play activities included WordPress, deploying a Node.js application, group 

presentations, and using code to create art. Several of these answers are listed below: 

● “Node,js and Arduino - was cool to connect web and physical.” 

● “Applying coding to real life machines because we get to see the practicality of coding 

and I felt more motivated to solve problems.” 

● “The LEGO Mindstorms and experimenting with real world items.” 

● “Coding Robots. It showed me in real time exactly what I was coding.” 

Question 2: What were your least favorite activities throughout the course? Why? 

Students were asked to specify their least favourite activity. 13% of the answers listed a play 

activity as their least favourite and every one of those responses listed the play activity of Scratch 

as their least favourite. There was no mention of Mindstorms, IOT, board games, or Kahoot as a 

least favorite activity. Several of these answers are listed below: 
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● “Time spent on Scratch. Needed more time to grasp JavaScript.” 

● “Scratch because I think we should have focused more on actually learning JavaScript.” 

● “Scratch Game, because it didn't really help me learn code. It was just a learning thing 

that I couldn't see to relate to actual coding.” 

Least favourite non play activities included PHP, jQuery, databases, design, group work, group 

presentations, and coding in general.  

Question 3: What would you consider to be the most effective activity completed during 

this course? Why? Students were asked to identify the activity that they felt was the most 

effective. Only 26% of the answers listed a play activity as the most effective. The three most 

effective play activities were the same as the play activities identified as favorites activities (see 

figure 4.11): Kahoot, IOT and Mindstorms.  

 

Figure 4.11. Most Effective Play Activity 

Several of these answers are listed below: 
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● “LEGO building and coding.” 

● “Prior to working on Scratch we used coding cards in groups that was quite effective in 

terms of group work. It made you need to problem solve but in a group.” 

● “Coding with machines because we had to use what we learned and come up with the 

solution. It also taught us how to work in teams.” 

Question 4: Did you find this course more or less engaging than your other course? 

Why or why not? Students were first asked to identify whether this course was more engaging, 

equally engaging, or less engaging than other courses; and then asked to specify why. 69% of 

students felt that the courses included in this study were more engaging than their other course 

(see figure 4.12). 

 

Figure 4.12. Level of Engagement 

The responses were then separated by course and the level of student engagement was 

compared to the number of play activities (see figure 4.13). Student engagement did slightly 

trend upwards.  
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Figure 4.13. Student Engagement Compared to other Courses  

The reasons why students found these courses more or less engaging were reviewed and a 

list of common themes was generated. The responses were then grouped into common themes 

using inter-rater reliability as a way to ensure unbiased and accurate results (Inter-Rater 

Reliability: Definitions, Obstacles and Remedies, n.d.). Both a staff member from the college’s 

Centre for Teaching and Learning and I grouped the responses independently. Each theme was 

then listed with the percentage of each level of engagement (see table 4.11). The results show 

that quality of instruction (35.9%) was the most common theme in students feeling more 

engaged, followed by making the content applicable (10.26%) and students having a genuine 

interest in the topic (7.69%). The most common theme in students feeling less engaged was 

students not having an interest in the course topic (7.96), followed by a few others that were 

equally mentioned, the strike, lack of group work, and a lack of enjoyment with the in class 

exercises (all at 2.56%).  
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Table 4.11. Reasons Why this Course was More or Less Engaging 

Theme More 

Engaging 

Equally 

Engaging 

Less 

Engaging 

Interested in Topic 7.69% 0% 0% 

Not Interested in Topic 2.56% 0% 7.69% 

Learned a Lot 5.13% 0% 0% 

Quality of Instruction 35.9% 2.56% 0% 

Not Intimidating/Approach 2.56% 0% 0% 

Assignments/Out of Class Exercises 5.13% 0% 0% 

In Class Exercises/In Class Examples 2.56% 0% 2.56% 

Content is Applicable 10.26% 0% 0% 

Fun/Enjoyment 2.56% 0% 0% 

Needs more Group Work 0% 0% 2.56% 

Difficulty/Challenging 5.13% 0% 0% 

Strike 0% 0% 2.56% 

 

 The results why students found the course more engaging were then graphed to provide 

an easy visual reference (see figure 4.14). 
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Figure 4.14. Reasons why students found these courses more engaging 

 Classroom Observations. During the courses involved in this research engagement 

related observations were noted in a Google document. Although these observations did not 

represent a significant portion of the findings, they offered additional data to help triangulate the 

quantitative and other qualitative findings (see table 4.12).  
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Table 4.12. Classroom Observations and Student Comments 

Observation or Quote Situation Course 

“Oh my God, my hands were shaking 
when the light bulb first turned on.” 

During a short-term competition to 
program a Lightify smart bulb. 

Interactive Media 
Development 2 

WEBD304 

“I’m so smart!” Comments such as these were common 
during the coding of the LEGO 
Mindstorms EV3 activities. 

Creative Coding 
WDGD 150 

One student didn’t get a specific 
exercise completed in class, so he 
requested that he borrow the 
equipment to complete the exercise in 
his own time.  

While programming the Lightify smart 
bulbs. 

Interactive Media 
Development 2 

WEBD304 

Many students remained after class to 
complete the objectives. I often had to 
push students out of the classroom to 
make sure the next class could start. 

While programming the LEGO 
Mindstorms EV3 activities.  

Creative Coding 
WDGD 150 

Students were often to excited during 
the competition that it was hard to 
offer up an explanation between each 
question and move on.  

During Kahoot! competitions.  Creative Coding 
WDGD 150 
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Chapter 5: Analysis of the Findings  

Research findings are analyzed in this chapter beginning with the quantitative results and 

followed by the qualitative results. The chapter concludes with an analysis of the triangulation of 

the quantitative and qualitative data.  

Quantitative Results 

The quantitative results include two different sources of data: a survey adapted from the 

National Survey of Student Engagement (NSSE) and a series of institutional LMS data. 

 NSSE, LMS Activity and Exercise Completion. The quantitative data from the NSSE 

survey resulted in a very small positive correlation between the incorporation of play activities 

and student engagement. However, the correlation was not significant enough to state that the 

play activities had any influence on student engagement.  

Two of the three groups of engagement data had similar results. The LMS activity and 

exercise completion data showed no consistent correlation between the incorporation of play 

activities and student engagement. After analyzing these two groups of engagement data, they 

appeared to have a strong correlation with grade related dates. For example, both LMS activity 

and exercise completion spiked when major assignments were due and surrounding midterm and 

final grade dates. 

 The relationship between play activities and these two groups of quantitative data did not 

result in any correlation significant enough to make any pedagogical recommendations. 

 Attendance. The attendance data was the one group of quantitative data that resulted in a 

significant correlation with the incorporation of play activities. 

Nine of the ten courses resulted in a positive correlation between play activities and 

attendance. The one course that did not result in a positive correlation included two assignments 
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in which presentations were a large portion of the assignment grade. The first assignment 

spanned weeks seven through eleven and students were required to attend and participate. The 

second assignment included a final presentation in week twelve. These assignment presentation 

dates heavily influenced student attendance (see figure 4.2). For the purpose of the analysis of 

the attendance data, this one particular course will not be included.  

The nine courses which resulted in a positive correlation between play activities and 

student attendance resulted in an increased attendance between 5.5% and 22.5% or an average of 

13.4%. With an average enrollment of 23 students, 13.4% represents approximately an additional 

three students during classes that incorporates a play activity. The correlation between 

attendance and play activities in four of the courses resulted in a strong Bivariate Pearson 

Correlation with a 2 tailed significance between 0.015 and 0.060.  

The quantitative student attendance data revealed that students were more likely to attend 

class in person when the class included a play activity. Student attendance cannot be used as a 

sole measurement of “the extent to which [students] take part in educationally effective 

practices” (Axelson and Flick, 2010, p. 40). However, the findings reveal that student 

engagement was positively influenced enough for students to make the additional effort to attend 

class during play activities. These findings were consistent with the research on student 

engagement that suggested learning through pay increases engagement (Gordon, 2009; Huizinga, 

1955; Kurebayashi, Kamada, & Kanemune, 2006) and it is a factor that postsecondary 

institutions can actively influence (Kuh, Kinzie, Buckley, Bridges, and Hayek, 2006). Most of 

the reviewed literature focused on children; however, results are consistent despite the age of the 

students.  

Qualitative Findings 
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The qualitative results included four open ended questions from the NSSE survey (see 

appendix A) and a series of classroom observations.  

The qualitative findings revealed that students both enjoyed the play activities and felt 

that the play activities actively contributed to their leaning of code. Students felt most engaged if 

the instruction was considered by them to be of quality. Application of content and students’ 

genuine interest in the course topic also ranked among the top reasons students felt engaged in 

the learning. These findings are consistent with the literature and research on student engagement 

that suggest the more meaningful and relevant learning is for a student the greatly likelihood he 

or she will be actively engaged, especially among millennials (DiLullo, McGee, & Kriebel, 

2011; Oblinger, 2003). 

Students who felt less engaged identified lack of genuine interest in the topic as the 

primary reason. Other reasons included the Ontario faculty strike, limited amount of group work, 

and a lack of enjoyment in the in-class exercises. All of these themes also reflect the literature 

that places emphasis on the value of group work and authentic learning. We know that students, 

particularly adult learners, have to feel connected to what it is they are learning in order to be 

engaged (Knowles, 1978). 

Results from the classroom observations also confirmed both the reviewed literature and 

the findings from the other data sets. For example, during the IOT and LEGO Mindstorms 

activities there were instances where some groups ran out of time in class to complete the 

exercise but expressed a desire to remain in class until the activities were completed. In multiple 

instances students ended up borrowing equipment to complete the activities on their own time. 

This illustrates that students were engaged enough to see the solutions through to completion, 

despite the fact that most of these activities were not even worth marks. 
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The common themes of why this course was more engaging align with both a) the 

important factors for learning included in the Engagement Theory: authenticity, group 

collaboration, technology, and problem-based learning (Kearsley & Shneiderman, 1998); and b) 

the methods in which millennials prefer to learn (Oblinger, 2003). 

Engagement Theory 

The qualitative data from this research, both the NSSE survey and the classroom 

observations, echoed the key fundamentals of the engagement theory outlined by Kearsley and 

Shneiderman (1998). The play activities that students identified to be the most effective and 

engaging included interaction with others, worthwhile tasks, and the use of technology. The three 

principles coined as “Relate-Create-Donate” (Kearsley & Shneiderman, 1998, p. 1): 

 Relate: The four most preferred play activities (LEGO Mindstorms, Kahoot, IOT, and 

Board Games) were all completed in groups and required extensive communication and social 

skills. The LEGO Mindstorms and IOT activities were also that activities in which students were 

observed to be most motivated as students often remained after class or borrow equipment to 

complete the activities. The lack of teamwork in one of the courses was also one of the reasons 

students identified as reducing engagement.  

Create: Two of the top three most popular play activities (LEGO Mindstorms and IOT) 

gave students plenty of opportunity to be creative, define their project, apply ideas, and control 

their learning. 

Donate: Lastly, the same two popular play activities (LEGO Mindstorms and IOT) 

provided students real world problem based learning. Only behind quality of instruction, this was 

the top reason students identified the course as being more engaging than other courses.  
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Chapter 6: Conclusion and Recommendations 

This research project set out to determine the relationship between incorporating play into 

a college level coding course and student engagement? The research also included two sub 

questions: a) what teaching methodologies are more conducive to incorporating play into course 

curriculum? and b) what aspects of play are more effective for student engagement: tangible or 

digital, competitive or casual, and collaborative or individual? In this chapter I discuss answers 

to these three questions as well as make some recommendations, 

What is the correlation between incorporating play into a college level coding course 

and student engagement? 

During classes that incorporated one of the defined play activities, student attendance was 

increased and these activities were often listed as favorites and the most effective learning 

experiences from student feedback. Observations included students being more committed to 

completing activities, generally enjoying themselves, and building coding self-efficacy. All 

relevant analyzed data resulted in a positive correlation between student engagement and play 

activities, ranging from a small positive trend to a significant bivariate Pearson correlation. 

Incorporating play into these ten college level coding courses had a positive influence on student 

engagement. Based on the findings from this study I conclude that incorporating play into 

postsecondary coding classes is an affective andragogy when attempting to increase student 

engagement. 

What teaching methodologies are more conducive to incorporating play into course 

curriculum?  

Student feedback very closely echoed what Oblinger (2003) has determined are the 

preferred methods by millennials for learning. Themes such as teamwork, authentic and 
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applicable problem based learning, and the use of technology were repeatedly mentioned in 

student feedback. Of the play activities, the activities that received the most positive student 

feedback incorporated teamwork, technology, and real world problems. The one play activity 

that received mixed feedback was an individual activity with a much more open goal (no specific 

problem to solve) and very little real world application. In terms of teaching methodologies that 

are more conducive to incorporating play into learning code curriculum, activities that use 

teamwork, activities that reflect real life challenges, and technology were found to be effective. 

What aspects of play are more effective for student engagement: tangible or digital, 

competitive or casual, and collaborative or individual?  

Student feedback resulted in students preferring collaborative activities incorporating 

tangible elements. Student comments included “I learn better hands on”, “I liked applying coding 

to real life machines because we get to see the practicality of coding and I felt more motivated to 

solve problems”, and “I enjoyed Node.js and Arduino, it was cool to connect web and physical”. 

A few of the play activities that incorporated short term competition were also mentioned as 

favourites; during these activities students were observed as being very engaged, actively 

discussing the problems, and at one point during a competition a student said “my hands were 

shaking”. Of the aspects listed in the research question students preferred activities including 

tangible aids and groups work; there was no significant preference towards competitive or casual 

activities. 

Recommendations 

The findings from this study did indicate that there is a positive relationship between 

incorporating play activities into postsecondary coding courses and student engagement. I offer 

three key recommendations for further research: 1. addressing limitations present in this study; 2. 
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exploring other means by which student engagement can be measured; and 3. developing the 

play activities that may be used as andragogical tools.  

Addressing Limitations. The limitations present in this research could be addressed to 

both improve the quality of the play activities and isolating the measured changes to student 

engagement to that of play activities: 

Classroom. At our college the quality of classrooms varies dramatically. When teaching 

the three Creative Coding classes, there was a large discrepancy in the quality of classrooms. 

Two of the classes took place in nice Mac labs and I was able to book a special classroom called 

a Hive for the LEGO Mindstorms activities. The third class took place in an open room where 

students were required to bring their own laptops, the room was fairly empty, and all noise would 

echo. Of the three Creative Coding courses this section had lower attendance and less positive 

feedback. I would recommend that coding classes always take place in the Hives. These 

classrooms are organized to optimize group collaboration including colour coded group stations, 

each with access to power and a 50” screen that can be used to easily share code (see figure 6.0). 
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Figure 6.0. Humber College Hives (Humber Classroom Re-design, n.d.) 

Time. I observed a dramatic difference in student engagement in the one Creative Coding 

course that was scheduled at 8:00 am. There may have been other reasons this section seemed 

less engaged: this section took place in the lower quality room described above and this section 

consisted of more students from the Graphic Design program (less likely to have an interest in 

code). However, time was likely a contributing factor. I often observed students arriving late and 

tired.  

Learning code is hard (Crow, 2014; Hsu & Mimura, 2017; Jenkins, 2002; Silcoff, 2012) 

and requires students to be awake and engaged. I recommend that classes take place after 10:00 

am when more students are likely to be at their best (Ammons, 1995). 

Strike. Although the Ontario faculty strike was out of my control, it did have a significant 

impact this research project: shortening each semester to 13 weeks caused this project to have a 

slightly smaller sample size, the additional breaks during first semester (five week strike and the 

Christmas holiday) caused an impact on both student attendance and engagement, and no breaks 

between semesters and during second semester was hard on student motivation. Repeating this 

research simply without a strike would likely improve the results. 

Measuring Engagement. After completing this research, I have learned a lot about 

measuring student engagement. If this research were to be repeated, I would use a slightly 

different set of data.  

The quantitative data would primarily include student attendance. The LMS activity and 

exercise completion was too greatly affected by other factors. The NSSE was not an effective 

tool in measuring student engagement at a course level. The survey was designed to measure 
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engagement at an institutional level and despite my efforts to modify the survey, the most 

effective portion of the survey were the additional open ended questions. 

The qualitative data would include: a) classroom observations; b) an end of semester 

survey consisting of open ended questions (similar to the ones added to the modified NSSE); and 

c) a possible end of semester focus group.  

Initially this research was also going to include qualitative data from the college’s 

Standard Feedback Questionnaire (SFQ). However, this data was not available. In the fall 2017 

semester the college opted not to conduct the surveys due to the Ontario college faculty strike 

and during the winter 2018 semester the surveys were transitioned from a paper format to digital 

format and were not available at the time this research was analysed. The inclusion of the SFQ 

data in future research would allow for an additional data source for improved triangulation; 

conveniently, the college’s new digital SFQ format allows for the easy addition of custom open 

ended questions.  

Developing the Play Activities. During my literature review I found ample research that 

suggested that millennials learn differently. They prefer collaborative learning, exercising social 

skills, problem-based learning, using creativity, and real-world applicable projects (Kearsley & 

Shneiderman, 1998). The results of my research revealed similar findings. Student feedback 

suggested that students overwhelmingly preferred the elements of play that included tangible 

elements, applicable problems, and group work (LEGO Mindstorms EV3, Arduino, and IOT).  

Problem-based learning and real-world applicable projects are easy to incorporate into 

the postsecondary coding classes. However, integrating some of these other aspects when 

teaching code can be difficult. How do instructors encourage socialization, creativity, or 

effective collaboration? Prior to this research, group activities in coding courses often resulted 
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with four or five students hovering around a small computer screen attempting to code together, 

resulting in only one or two students contributing. There was very little socialization or 

creativity. However, play activities can offer an alternative andragogy to incorporate these 

themes. During play activities I often observed a dramatic increase in socialization, increased 

creativity when building the physical elements or applying code, and a higher tendency for all 

group members to be involved.  

It is my recommendation that play be intentionally integrated into the course delivery to 

encourage effective group collaboration, allow the use of tangible elements, and the inclusion of 

authentic real-world application.  

Scratch. The inclusion of Scratch in the introduction to coding courses (Creative Coding) 

was a new addition this year. During the curriculum planning the benefits of including Scratch 

were weighed against the disadvantages. Scratch was designed to ease students into thinking like 

code; however, it has very little industry application and was designed for children and youth. 

The qualitative data from this research found that the inclusion of Scratch was a polarizing topic. 

Feedback ranged from Scratch being a “waste of time” to Scratch being the “perfect place to 

start”. Scratch was only mentioned as a favourite play activity in 3% of the responses and was 

the only play activity listed as a least favourite activity. Students felt that the time spent covering 

Scratch would have been utilized by staring code earlier and having more time to work with “real 

code” such as JavaScript.  

Based on what I interpreted as the students’ dislike and minimal use for Scratch as a tool 

for teaching code, I recommend removing Scratch from the introduction to postsecondary coding 

classes. This tool may be better suited in a course that our students complete before starting code 
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called Creative Thinking where students are challenged to solve complex problems problems, 

develop creativity, and think like computer.  

Conclusion Summary 

In postsecondary education, instructors need to adapt their teaching methodologies to 

engages millennials as they are becoming less and less engaged (DiLullo, McGee, & Kriebel, 

2011), especially with code due to it being difficult and intimidating (Jenkins, 2002). Coding is 

also being included in more and more unexpected postsecondary programs, and will more often 

include students who do not have a genuine interest in learning coding, making the fostering of 

student engagement more key to student success. On the positive side, student engagement is one 

factor in learning that can be influenced by faculty (Kuh, Kinzie, Buckley, Bridges, and Hayek, 

2006). How do we engage these students?  

The results of this study has found that incorporating elements of play can increase 

student engagement. This conclusion was confirmed through the use of triangulation via 

quantitative data (student attendance) and qualitative data (a series of open ended survey 

questions and classroom observation) as: a) the analysis of student attendance confirmed that 

students were more likely to attend during classes with scheduled play activities; b) survey 

answers resulted in students overwhelmingly identifying play activities as the most enjoyed and 

effective classroom activities; and c) faculty observed these play activities to remove 

intimidation, increase self-efficacy, and increase participation. 
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Appendix A 

Student engagement survey adapted from the NSSE 

During the current school year, about how often have you done the following? 

 

Asked questions or contributed to course discussions in other ways 

Very Often Often Sometimes Never 

Come to class without completing readings or assignments 

Very Often Often Sometimes Never 

Asked another student to help you understand course material 

Very Often Often Sometimes Never 

Explained course material to one or more students 

Very Often Often Sometimes Never 

Worked with other students on course projects or assignments 

Very Often Often Sometimes Never 

Connected ideas from your courses to your prior experiences and knowledge 

Very Often Often Sometimes Never 

Talked about career plans with a faculty member 

Very Often Often Sometimes Never 

Discussed course topics, ideas, or concepts with a faculty member outside of class 

Very Often Often Sometimes Never 

Discussed your academic performance with a faculty member 

Very Often Often Sometimes Never 

Logged into the course LMS (Blackboard) 

Very Often Often Sometimes Never 

Downloaded class material using the course LMS (Blackboard) 



Learning Through Play 105 

Very Often Often Sometimes Never 

Prepared for class using the LMS (Blackboard) 

Very Often Often Sometimes Never 

Attended weekly in-person classes 

Very Often Often Sometimes Never 

 

During the current school year, how much has your coursework emphasized the following? 

 

Memorizing course material 

Very Much Quite a Bit Some Very Little 

Applying facts, theories, or methods to practical problems or new situations 

Very Much Quite a Bit Some Very Little 

Analyzing an idea, experience, or line of reasoning in depth by examining its parts 

Very Much Quite a Bit Some Very Little 

Evaluating a point of view, decision, or information source 

Very Much Quite a Bit Some Very Little 

Forming a new idea or understanding from various pieces of information 

Very Much Quite a Bit Some Very Little 

 

During the current school year, to what extent have your instructors done the following? 

 

Clearly explained course goals and requirements 

Very Much Quite a Bit Some Very Little 

Taught course sessions in an organized way 

Very Much Quite a Bit Some Very Little 

Used examples or illustrations to explain difficult points 

Very Much Quite a Bit Some Very Little 
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Provided feedback on a draft or work in progress 

Very Much Quite a Bit Some Very Little 

Provided prompt and detailed feedback on tests or completed assignments 

Very Much Quite a Bit Some Very Little 

 

During the current school year, about how often have you done the following? 

 

Identified key information from reading assignments 

Very Often Often Sometimes Never 

Reviewed your notes after class 

Very Often Often Sometimes Never 

Summarized what you learned in class or from course materials 

Very Often Often Sometimes Never 

Summarized what you learned in class or from course materials 

Very Often Often Sometimes Never 

During the current school year, to what extent have your courses challenged you to do your best work? 

Very Often Often Sometimes Never 

 

Indicate the quality of your interactions with the following people at your institution. 

 

Students 

Poor 1 2 3 4 5 6 Excellent 7 NA 

Faculty 

Poor 1 2 3 4 5 6 Excellent 7 NA 

 

How much does your institution emphasize the following? 

 

Spending significant amounts of time studying and on academic work 
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Very Much Quite a Bit Some Very Little 

Providing support to help students succeed academically 

Very Much Quite a Bit Some Very Little 

Using learning support services (tutoring services, writing center, etc.) 

Very Much Quite a Bit Some Very Little 

Helping you manage your non-academic responsibilities (work, family, etc.) 

Very Much Quite a Bit Some Very Little 

Forming a new idea or understanding from various pieces of information 

Very Much Quite a Bit Some Very Little 

 

About how many hours do you spend in a typical 7-day week do you do the following? 

 

Preparing for class (studying, reading, writing, doing homework or lab work, analyzing data, rehearsing, and other academic 
activities) 

0 1-5 6-10 11-15 16-20 21-25 26-30 30+ 

Working for pay on campus 

0 1-5 6-10 11-15 16-20 21-25 26-30 30+ 

Working for pay off campus 

0 1-5 6-10 11-15 16-20 21-25 26-30 30+ 

 

How much has your experience at this institution contributed to your knowledge, skills, and personal 

development in the following areas? 

 

Thinking critically and analytically 

Very Much Quite a Bit Some Very Little 

Analyzing numerical and statistical information 

Very Much Quite a Bit Some Very Little 

Acquiring job- or work-related knowledge and skills 



Learning Through Play 108 

Very Much Quite a Bit Some Very Little 

Working effectively with others 

Very Much Quite a Bit Some Very Little 

Solving complex real-world problems 

Very Much Quite a Bit Some Very Little 

How would you evaluate your entire educational experience at this institution? 

Excellent Good Fair Poor 

 

What were your favourite activities throughout the course? Why? 

 
 
 

What were your least favorite activities throughout the course? Why? 

 
 
 

What would you consider to be the most effective activity completed during this course? Why? 

 
 
 

Did you find this course more or less engaging than your other course? Why or why not? 

 
 
 

 

I give permission for my answers to be included in the described research: 

YES NO 
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Appendix B 

Humber College REB Letter of Approval 
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Appendix C 

NSSE Item Usage Agreement with Indiana University 
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Appendix D 

Research Monthly Schedule 

 Month Activity Description 

1 September 2017 - First semester will begin 
- Web Programming 3 - WEBD 221 
- Interactive Media Development 2 - WEBD 304 
- Building Dynamic Web Pages - MMDD 225 (x2) 
 
- At the end of first semester students will be given a post course survey 
- Institutional data will be collected from the semester 

2 October 2017 

3 November 2017 

4 December 2017 

5 January 2018 

6 February 2018 - Second semester will begin 
- Creative Coding - WDGD 150 (x4) 
- Data from first semester can be analyzed 
 
- At the end of second semester students will be given a post course survey 
- Institutional data will be collected from the semester 

7 March 2018 

8 April 2018 

10 May 2018 - Analysis of full data 
- Write remainder of the research paper 

11 June 2018 

 

 


