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ABSTRACT 

If educators were to be skilled game designers, then they would be 

better equipped to design engaging education scenarios. This 

research engages in studying commercial design of engagement in 

games, so educators may be able to better facilitate engaging 

educational design, facilitated through quantified engagement 

metrics (SCEQ) and game design principles (GameFlow).  

CCS CONCEPTS 

• CCS Concept: Social and professional topics → Student 

assessment    

• CCS Concept: Applied computing → Education  
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1 CONTEXT AND MOTIVATION 

In commercial game design, player engagement if a key factor for 

measuring success. Identified on occasion as flow [1], the balance 

between tedium and frustration. The games industry has become 

heavily dissected by academia in the search to find relatable 

methods to increase learner engagement [2]. Thus far however 

there is a visible disparity between industry standards and 

academic approaches. 

   Considering the gaming element of rewards for example, an 

often misunderstood concept, if we recognise that not all students 

are motivated by the same rewards [3]. The games industry has 

identified the potential negative influence of points or scores and 

have adapted to eliminate these as the focus of a lot of titles [4]. A 

fundamental principle of this research is that a focus on ludology 

[5] and game design principles as a tool for building are essential. 

Current research into games is based on dissecting games the 

medium to understand the principles of what make them effective 

[6]–[8]. Yet the game developers are using principles of game 

design as the method to construct their products from the first 

iteration. It is proposed that instead of deconstructed games, 

educational design would benefit from creating their material 

from the game design principles. This research is grounded in this 

approach, providing measurable outcomes in response to create a 

gameful engagement scenario. 

2 LITERATURE REVIEW 

Viewing education as a journey with knowledge as the 

destination, would be comparable to the experience of a game, 

exams and practical are game challenges, learning outcomes are 

win conditions, and as in games the aim is to change the 

player/learner over the journey. 

  It has been thoroughly studied as to why students may want to 

learn. In adult learning or andragogy for example it is proposed 

that adult learners learn due to two intrinsic factors. They want to 

or they need to [9], motivation is a key factor for engagement in 

education. This is true in the field of videogame development as 

to what makes a player want to play a game [10]–[12]. As such 

there is growing interest in the means to leverage motivational 

methods used in videogames within education. 

  A core challenge facing this transfer of motivational methods is 

that games, although natural learning environments fail once they 

no longer feel like a game [13]. The idea that a game must feel 

like a game [14] is not new and a lack of understanding in 

attempting to implement games scenarios without the core 

knowledge of game design can result in a contrived game 

environment, as most game designers will state that the game is 

not the experience, but rather the means to achieve the experience. 

  Gee and Hayes [15], who have also stated that although there is a 

current popular desire to allow students to develop without 

guidance, that this can allow students to get misdirected into 

answering the wrong questions, where they may find good 

answers, it is the role of the educator to direct the learning, as it is 

the role of the game designer to make sure the player finds the end 
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of the game and completes a journey. In recent years many 

researchers have investigated potential frameworks for 

implementing gameful learning scenarios [16], [17] with many 

focusing on the impact these designs have on participant 

engagement. In game design, MDA [18] is an iterative approach 

to design and tuning, allowing game designers to anticipate how 

changes will impact each aspect of development within the 

framework and the resulting implementations. 

3 HYPOTHESIS 

This study is an investigation of the potential for educators to 

leverage game design mechanisms, proposing that educators 

would then be better equipped in designing engaging education. 

Subsequently this research aims to offer a framework for 

designing educational scenarios, based around a core principle: 

we must stop being educators dissecting and borrowing game 

elements, but rather that we are game designers building 

educational scenarios by mapping engagement using established 

game development formats like that of Mechanics, Dynamics & 

Aesthetics (MDA) [19].  and Flow [20] to established engagement 

metrics such as the Student Course Engagement Questionnaire 

(SCEQ) [21] providing a quantifiable outcome for use in class 

design. 

4 RESEARCH GOALS 

The primary research goal is to develop a practical framework for 

designing engaging classroom content that can be measured. To 

achieve this, secondary research goals were undertaken. 

  This was firstly approached by identifying appropriate game 

design mechanisms to apply to classroom design strategies. 

Whilst examining learning environments to identify measures of 

engagement, testing unobtrusive and unbiased observation 

methods of monitoring. Secondly the quantifying and 

approximating engagement metrics were evaluated and aligned 

with game design principles in live learning environment. Finally 

aspiring to derive scenarios where the framework could enhance, 

extend and improve student engagement though the application of 

design principles. 

5 RESEARCH METHODS 

The SCEQ [21] was administered, as an observational non-

manipulative design, to undergraduate students in semester 1. 

Data was collected for the last 6 weeks of the first semester for all 

enrolled students. 

  Examining a sample snapshot of the Students sample in week 1 

the Kaiser-Meyer-Olkin measure of sampling adequacy was 

0.837, and the significance of the Bartlett’s test of sphericity was 

<0.0001 – these two statistics confirm that the exploratory factor 

analysis technique was appropriate to use on the data.  

  In week 2 for the Students the Kaiser-Meyer-Olkin measure of 

sampling adequacy was 0.778, and the significance of the 

Bartlett’s test of sphericity was <0.0001 confirming that the 

exploratory factor analysis technique was appropriate. Spearman's 

Rank Order Correlation for week 1 and 2 is .481 indicating a 

Moderate positive relationship. The student focus visibly shifts 

between weeks, utilising the factor descriptions a higher focus on 

the Emotional Engagement in week 2 in the first factor. 

6 CONTRIBUTIONS 

In quantifying metrics engagement, a precedent is established to 

justify altering the gameful scenario through controlled 

mechanics. It is proposed that in mapping game based heuristics, 

like that of GameFlow [4] to the engagement metrics a 

quantifiable design approaches to classroom engagement in 

achievable. 
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