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Abstract 

This goal of this project is to design an educational game application to learn receptive 

fingerspelling. The design product is presented as a series of screenshots and diagrams in these 

pages and also as an online interactive prototype through which the user interface (UI) and user 

experience (UX) are demonstrated. 

Current research in the field of game design recommends using game design frameworks 

to help designers in their undertaking as well as to facilitate discussing game design among 

designers, researchers, critics, and players. The MDA framework (standing for mechanics, 

dynamics, and aesthetics) was applied when designing this app. Instructional design concepts 

were examined and evaluated on how to foster the pedagogy of the educational game. Active 

learning, tangential learning, and a range of cognitive learning principles were integrated into the 

design. Universal principles of design were also implemented. The result is the design of an app 

containing a section involving gameplay as well as two sections that do not involve gameplay, 

one for learning the manual alphabet and one for practice drills.  
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Introduction 

The purpose of this project is to design an educational game application for learning and 

honing the skill of receptive fingerspelling, enabling the user to learn it from scratch and achieve 

fluency through practice. This design endeavor will materialize in the form of a prototype which 

will be presented and explicated through diagrams and annotations in the following pages. The 

app will be titled Magic Fingerspell. 

To understand the purpose of the educational game in question, it is important to define 

what fingerspelling is. In the United States, the American manual alphabet is used in American 

Sign Language (ASL) to fingerspell words, where each of 26 unique handshapes corresponds to 

a letter of the English alphabet. It should be noted that fingerspelling (or dactylology) is not one 

and the same as ASL, but rather, just an aspect of it—much like written words represent just an 

aspect of the English language. Besides fingerspelling, ASL comprises a myriad signs and 

nonmanual markers which in fact make up the bulk of the lexicon, so it is important not to 

confound fingerspelling with sign language as a whole. Expressive fingerspelling is the act of 

encoding the different handshapes of the manual alphabet sequentially into words as they are 

being formed in the hand by the person communicating the message. Conversely, receptive 

fingerspelling is the act on the part of the observer to decode (to read) the sequences of 

handshapes strung together as words that are conveyed by someone else. Expressive 

fingerspelling and receptive fingerspelling, though related, correspond to two different skills— 

the latter generally being the harder to master for fluency at a rate akin to that of a native signer.  

Research Questions 

 The questions guiding the research of this project include the following: 
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1. How do I design an educational game app that integrates active learning and other 

principles from instructional design? 

2. What game design strategies can I use to pursue this endeavor?  

3. In what ways can the universal principles of design be implemented to enhance the 

product? 

Literature Review 

 The purpose of this literature review is to evaluate scholarly and professional publications 

that examine and discuss strategies for game design, including educational game design. This 

literature review also seeks to define and shed light on some of the terminology that revolves 

around the field of educational games, including the concepts of gamification, game design 

frameworks, human-centered systems, user-centered design, and tangential learning. 

Gamification 

 Gamification can be understood as a process of enhancing a service or technology with 

affordances for play experiences through which the user can derive utility in an intended area 

(Huotari & Hamari, 2012, p. 19). This notion of gamification highlights the goal—gameful 

experiences intended for producing purposeful value for the user—rather than the methods; 

furthermore, a set of methods or mechanics is not the focus since “gamification is not always 

carried out through any concrete elements alone” (Huotari & Hamari, 2012, p. 19). Instead, 

gamification “has to be understood more broadly as a process in which the gamifier is attempting 

to increase the likelihood for the gameful experiences to emerge by imbuing the service for 

affordances for that purpose,” argue Huotari and Hamari (2012, p. 19). 
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Game Design Frameworks 

Game design frameworks are methods that game makers can apply in their endeavor of 

designing a game to help them give form and function to their creation. Often integrated into 

development environments and game engines, these types of frameworks identify the different 

components of a game and their place within the system, calling for attention on the individual 

elements at the structural level. They offer strategies and templates that aim for the reproduction 

of fruitful outcomes in game design. Furthermore, they serve as a common reference for the 

different parties involved in this activity—from designers to developers to testers to 

researchers—to talk about game design constructively by using a shared terminology. 

One of the most recognized game design frameworks is the MDA framework (standing 

for mechanics, dynamics, and aesthetics) put forth by Hunicke, LeBlanc, and Zubek (2004), who 

define it in the following way: “MDA is a formal approach to understanding games – one which 

attempts to bridge the gap between game design and development, game criticism, and technical 

game research” (p. 1). It was developed and taught as part of a game design and tuning workshop 

pertaining to artificial intelligence (AI), and it was in this context where the praxis of MDA was 

demonstrated. Through its application, the proponents of the MDA framework observed “that 

simple changes in the aesthetic requirements of a game will introduce mechanical changes for its 

AI on many levels . . . [and] that there are no ‘AI mechanics’ as such – intelligence or coherence 

comes from the interaction of AI logic with gameplay logic” (Hunicke et al., 2004, p. 5). Based 

on their observations, Hunicke et al. (2004) conclude: “MDA supports a formal, iterative 

approach to design and tuning. It allows us to reason explicitly about particular design goals, and 

to anticipate how changes will impact each aspect of the framework and the resulting 

designs/implementations” (p. 5). 
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There are design frameworks aimed specifically at serious games (i.e., games conceived 

for a primary purpose other than pure entertainment) including, naturally, educational games. 

One such framework is the design, play, and experience (DPE) framework created by Winn 

(2009) “as an expansion of the MDA framework to address the needs of serious game design for 

learning” (p. 1014). According to Winn, the MDA framework “does not specifically address the 

aspects of game design beyond the game play, including the storytelling, user experience, and 

influence of technology on the design, [and that] this is partially due to the game play-centric 

language used in the framework” (pp. 1013–1014). Winn (2009) argues that without a formal 

design approach, the great potential of serious games will not be realized; and to that end, the 

DPE framework “provides a formal approach to designing the learning, storytelling, game play, 

user experience, and technology components of a serious game” (p. 1010). 

Likewise, also addressing serious games, Ibrahim and Jaafar (2009) propose the 

educational games (EG) design framework, specifically conceived as “a framework in 

educational games design for higher education” (p. 293). The authors describe it as “an 

educational games design model that combines three factors; game design, pedagogy and 

learning content modelling, with emphasis on usability, multimodality, fun, problem solving and 

syllabus matching” (Ibrahim & Jaafar, 2009, p. 297). It can be broken down in the following 

way, with each of the three factors focusing on different are: 

1. game design, focusing on: a) usability (testing for effectiveness, efficiency, and 

satisfaction—items based on the ISO 9241 standard which covers the ergonomics of 

human-computer interaction), b) multimodality (combining multimedia and interactivity), 

and c) fun (providing motivation and engaging the players through the element of 

challenge); 
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2. pedagogy, focusing on: a) meeting learning outcomes (based on the first three levels of 

Bloom’s taxonomy—knowledge, comprehension, and application), b) motivation theory, 

c) self-learning, and d) problem solving; and 

3. learning content modelling, focusing on: a) syllabus matching and b) scaffolding 

(Ibrahim & Jaafar, 2009, p. 297). 

The EG design framework is intended for practical use and to be valued based on its heuristic 

functionality, which is something its proponents state as one of the objectives: “an educational 

web-based computer game will be developed based on the proposed model and its effectiveness 

will be evaluated accordingly” (Ibrahim & Jaafar, 2009, p. 297). 

Roungas (2016) points out that “despite the many existing design frameworks, 

[educational] games are too often created in an ad-hoc manner, and typically without the use of a 

game design document (GDD)” (p. 19). Furthermore, according to the findings of a survey by 

Sundström published in 2013, “less than 50% of game professionals believe that GDDs are an 

effective way to communicate the design of a game, and only 5% read GDDs to analyze a 

specific aspect of game design” (Roungas, 2016, p. 19). To address this issue, Roungas (2016) 

proposes a framework which he describes as “a model-driven, web-based knowledge 

management environment that supports game designers in the creation of a GDD that accounts 

for and relates educational and entertainment game elements” (p. 19). “The foundation of our 

approach is our devised conceptual model for educational games, which also defines the 

structure of the design environment,” he explains (Roungas, 2016, p. 20). For the elaboration of 

this model, Roungas (2016) underscores the endeavor to “combine research from different 

domains into a conceptual model that defines the core elements of educational games” (p. 24). 

Part of this undertaking includes the assignment to “research the factors that influence learning. . 
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. . [then], theories on entertainment with the goal to identify elements that provoke fun and 

generally feelings of enjoyment. . . . [proceeding to] identify the core game elements based on 

the academic research on the field” (Roungas, 2016, p. 20). Furthermore, he stresses that “the 

conceptual model guides the design of educational serious games by providing a common 

ground that should minimize misunderstandings by defining a standard terminology to be 

adopted” (Roungas, 2016, p. 24). One of the advantages of model-driven frameworks, Roungas 

(2016) stresses, is that they are language-independent, and therefore, “the conceptual model can 

be used independently and contribute on building an environment with any programming 

language. As such, one could reuse the conceptual model to develop her own environment” (p. 

27). 

There can be a disconnect between educational game research and the actual undertaking 

of educational game design, including the implementation and replication of design products and 

procedures (such as game design frameworks), which is an issue Gaydos (2015) raises. He 

attributes this problem to a poor job on the part of researchers in conceptualizing and discussing 

design, and calls on them to make improvements in this regard: “In particular, educational games 

research must clarify definitions and develop robust ways to share products and processes 

associated with design so that the community may reliably produce, use, and test educational 

games and their associated theories.” (Gaydos, 2015, p. 478). As researchers work to improve 

how they talk about, describe, and share design, the expectation is that the field will move 

toward better accounting for design activity resulting in superior games being designed (Gaydos, 

2015, p. 480). In relation to the evolution of game design frameworks, Gaydos (2015) asserts: 

“Explicitly defining design theories and improving how we share our design knowledge should 
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enable the development of common artefacts and processes, a necessary first step for replicating 

findings, iterating on solutions, and moving research across disciplines” (p. 481).  

 Regarding the use of frameworks, Guo and Goh (2016) shed light on divergent 

perspectives among scholars in the field of educational game design. They underscore the 

disagreements that exist between two schools of thought. One camp argues that educational 

game content to be pedagogically effective must be built on sound theoretical frameworks and 

based on grounded principles, instead of relying on intuition or individual experience; while the 

other camp favors giving control of the game to the players and believes that the linear structure 

of a game should be hidden from them, so that they can experiment and probe freely in the game 

world (Guo & Goh, 2016, p. 351) Based on their own research from a case study on user-

centered design involving the potential users of an information literacy educational game, 

Library Escape, Guo and Goh deduce the following: “While using a theoretical framework can 

guide the flow of learning content in [digital game-based learning], it is not always possible, nor 

does it guarantee the game’s success. Designers should also give control and freedom to players 

in the game world to achieve a more immersive game play” (Guo & Goh, 2016, p. 351). In their 

analysis Guo and Goh (2016) reason that “insights on the complexities of educational game 

design were uncovered, including . . . being guided yet flexible in using theoretical frameworks” 

(p. 330). 

Human-Centered Systems 

 Human-Centered Systems (HCS)—or anthropocentric systems—are put forth as a long-

term, sustainable alternative to systems design grounded in an industry-oriented economy of 

scale. “The HCS approach rejects the mechanistic paradigm of technological and societal 

development. HCS provides a powerful alternative philosophy for systems design and broader 
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educational and societal development” (Cooley, 2000, p. 64). The HCS approach presented by 

Cooley (2000) highlights the importance of the social and cultural shaping of technology and 

regards it as central to the design and development of technological systems and society as a 

whole; thus, it conceives rather distinct forms of human-machine interaction, which then result in 

a human-machine symbiosis (pp. 64-65). 

 The HCS approach is strongly critical of the basis of the scientific methodology because 

it leaves out intuition, subjective judgment, and tacit knowledge, and instead accepts exclusively 

the predictable, the repeatable, and the mathematically quantifiable; yet, in HCS “a great 

emphasis is put on the importance of diversity, providing a motivation to reflect and enhance 

cultural, educational, and even product diversity” (Cooley, 2000, pp. 64–65). As HCS emerges to 

challenge deep-seated notions about information society, it sheds light on “new forms of 

‘emancipatory technology’ with new mechanisms for user involvement” (Cooley, 2000, p. 65).  

User-Centered Design 

 A user-centered design approach in the area of educational games entails the ad hoc 

development of a game intended for a particular user base by engaging the target users 

themselves as designers in some capacity. They are expected to actively contribute to the design 

of the game in one or more ways, which can include: constructing and revising storylines, testing 

development releases and formulating adjustments, gauging and refining the level of challenge, 

enhancing the fun factor and aesthetics, and evaluating and building upon learning outcomes. 

 Guo and Goh (2016) describe their study involving “the user-centered design process of 

an [information literacy] game that actively involved potential users. . . . [whereby] a 

participatory design workshop and subsequent user evaluation yielded low- and high-fidelity 

prototypes” (p. 330). Their approach is based on participatory design, which they explain came 
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out of Scandinavia in the 1970s based on the premise “that design problems are sufficiently 

complex that no single person has all the knowledge required to solve them and that the design 

process would benefit from involving potential users, those who would be affected most by the 

design” (Guo & Goh, 2016. p. 332). Guo and Goh (2016) conclude from their study “that 

involving potential users in the early design phase is a valuable and worthwhile practice. . . . [and 

that] the study provides a good example of continuous dialogue with potential users” (p. 352). 

Tangential Learning 

 Tangential learning can be understood as a process that leads people to educate 

themselves about something if that topic is presented to them in a context that is enjoyable and 

familiar. Concerning educational games, it means “that a game should introduce a theme, a 

technique or a concept to inspire learners to further self-studies. . . . [and] instead of direct 

teaching. . . a game should engage and stimulate learning by putting abstract knowledge in an 

attractive and engaging context” (Mozelius, Fagerström, & Söderquist, 2017, p. 345).  

 Mozelius et al. (2017) conduct a study involving a t-test with the aim of identifying the 

design factors in educational games which are important for players’ learning motivation, and in 

this endeavor, they explore “the relationship between learners' perceived acquisition of 

knowledge in educational games, and the concepts of intrinsic integration and tangential 

learning” (p. 344). Along those lines, Alessi and Trollip (2001) state: “Games are believed to 

enhance intrinsic rather than extrinsic motivation. That is, games are used to make learning more 

enjoyable; learning becomes more than something we are required to do or need to do to obtain 

some reward, such as a good grade” (p. 271). Comparably, the results from the study by 

Mozelius et al. (2017) “showed that tangential learning accounts for a substantial part of 
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knowledge learned for the observed games. . . . [and] the most obvious, and expected finding, is 

that intrinsic integration of learning content seems to be a crucial design factor” (p. 352). 

Literary Review Conclusion 

 Educational games are the product of applying gamification for instruction. Educational 

games constitute a type of methodology which can be applied to facilitate learning in a way that 

is both entertaining and instructional—the gameplay aspect functioning as motivator for users to 

engage in the acquisition and assimilation of the knowledge and skills conferred by the program. 

Designers of educational games seek to strike an optimal balance between enjoyment and 

instruction, one that can ultimately yield a stimulating and beneficial product for the end user. 

From the incipient stages of planning an educational game, important decisions are made to 

determine its nature and underlying structure. Among the considerations at the structural level 

made by designers are the choices in using any of: game design frameworks, human-centered 

systems, user-centered design approaches, and tangential learning strategies. This literary review 

points to ways in which designers may address these structural considerations in educational 

game design by opting to implement some of these strategies. 

Methodology 

During the incipient stages of devising Magic Fingerspell, I chose to apply the MDA 

framework developed by Hunicke et al. (2004) to guide me in the process of structuring the 

game from the ground up. This approach to gamification supports the designer by breaking down 

the game into its different constituent parts. Furthermore, it provides a frame of reference to 

facilitate discussing the game among designers, researchers, critics, and players.  
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In the area of instructional design, the concepts of active learning and tangential learning 

were taken into consideration along with a range of other learning principles. The learning 

principles that were deemed pertinent to advancing the pedagogy of Magic Fingerspell were 

integrated into the app, linking them to specific functionalities on the user interface (UI) and in 

the user experience (UX), aiming to optimize the fulfillment of their role in the system for 

fostering learning. 

Continuously over the course of this project, the universal principles of design remained 

in consideration. An important part of it was to implement them accordingly in the areas where 

the design of Magic Fingerspell called for them. One particular design principle that from the 

very beginning of the design process was embraced as a main driving force for the overall design 

of the product was Ockham’s Razor, which mandates that “given a choice between functionally 

equivalent designs, the simplest design should be selected” (Lidwell et al., 2003, p. 172). 

The prototype of the app was built on InVision, a web platform for designing and 

prototyping digital products. The UI screens themselves were created using the program Sketch 

for macOS. They were subsequently uploaded to InVision where their configuration in the logic 

reflective of the UX that had been conceived beforehand took place. InVision allows for imbuing 

some degree of interactivity into the prototype by enabling the designer to create hot areas on the 

UI screen that can turned into hyperlinks to other screens. Additionally, the screens can be 

programmed and shown as timed sequences (similar to a slideshow). By using these methods 

afforded by the platform, the prototype was of Magic Fingerspell configured to deliver a 

simulation of the UX to an extent. While the interactivity afforded by the platform is limited and 

contingent on the technological limitations of a web-based design environment, InVision still 

proved useful for getting a feel of how a fully functional UX would play out. 
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The process of designing the UI took into account the following core design 

specifications: 

● The mobile device for which this app was formatted is the iPhone 8, so every one of the 

screens had to have a resolution of 750 by 1334 pixels for optimal compatibility.  

● The operating system (OS) on which the app was intended to run is iOS 12, the current 

public major version of Apple’s operating system for iPhones. 

● The status bar area accounts for 40 pixels in height at the top of the screen, so no 

elements can be placed in this section on any of the UI screens, as they would be 

rendered invisible by the status bar covering them. 

It was important to establish these core design specifications early on in order to 

determine how to incorporate into the UI screens certain OS-specific elements which come with 

their own inalterable forms and measurements by default (e.g., the status bar, on-screen 

keyboards, and alert windows). It should also be mentioned that while this specific prototype was 

created with an iPhone 8 running iOS 12 in mind, the design of the Magic Fingerspell app can be 

adapted for other devices with different screen sizes and running different operating systems. 

This would require some tweaks in the UI primarily, but the UX would remain largely the same. 

That is because the mechanics, dynamics, and aesthetics of the game are really OS- and device-

agnostic (i.e., they are not bound to a specific OS or device). 

The interactive prototype of Magic Fingerspell on InVision can be accessed at: 

https://projects.invisionapp.com/share/9MCNGII74#/. 
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Prototype Screenshots 

   

Figure 1  

The home screen 
containing the 
main menu. 
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Figure 2 

Screenshots of 
the section for 
learning the 
manual alphabet. 
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Figure 4 

Screenshots showing the letters of a word being fingerspelled in the game. 

Figure 3 

Screenshots of the buffer screen before the start of each game, with a countdown 
alerting the player to get ready. 
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Figure 6 

First chance input screen. This input 
screen appears immediately after a new 
word is fingerspelled. The player is 
expected to type in and submit the word 
that corresponds to the fingerspelling 
sequence of the previous screen. There 
is a replay button just above the text input 
box in case the player missed the word 
and needs to see it again. Upon clicking 
it, the word gets fingerspelled again but 
only once, with no possibility of further 
replays. 

Figure 5 

Second chance input screen. This input 
screen appears after a word has been 
fingerspelled a second time if the player 
has chosen to have it replayed. Here, 
instead of the replay button there is a skip 
button. In case the player has missed the 
word yet again, even after the replay, 
clicking the skip button will make the 
game skip to the next word. However, the 
player will not gain any points for this 
round since the correct word for the 
fingerspelling sequence was never 
entered, which is what is expected of the 
player as part of the game’s challenge. 
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Figure 8 

When a word is entered into the input box 
of the input screen that proceeds the 
fingerspelling sequence, a feedback 
screen follows letting the player know 
whether the word entered is the correct 
one, and if so, how many points are 
awarded. Then, the screen that follows 
alerts the player that the next word to be 
fingerspelled is about to appear. 

Figure 7 

Whenever there is an exit button on any 
screen of the app (a X inside a square at 
the top-left corner), upon clicking it, a 
modal pops up in the center of the screen 
prompting the user to confirm the action 
of exiting the current section of the app. 
Upon confirming, the user is taken back 
to the home screen. 
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Figure 9 

Screenshots of 
the section for 
letter practice. 
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Applying the MDA Framework 

 The undertaking of designing Magic Fingerspell took into account the application of 

MDA—the game design framework devised by Hunicke et al. (2004) standing for mechanics, 

dynamics, and aesthetics. By means of the MDA framework, the game can be broken down into 

its constituent parts and thus analyzed vis-à-vis their place in the system. The mechanics, 

dynamics, and aesthetics of Magic Fingerspell are detailed below. 

Mechanics 

• A backdrop of mountains in the night horizon. This backdrop remains consistent for all 

the screens of the app. 

• The home screen (see Figure 1): 

o The main menu. It contains three text buttons that read “EASY”, “MEDIUM”, and 

“HARD”, corresponding to the levels of gameplay difficulty; each button appears on 

a separate row near the center of the screen, aligned vertically along a spectrum with 

descriptors on how they differ in difficulty (a slower speed and shorter words for 

EASY and a faster speed and longer words for HARD, with MEDIUM in between the 

two). It also contains two more text buttons appearing near the bottom of the screen, 

“LEARN THE MANUAL ALPHABET” and “LETTER PRACTICE”, which 

correspond to these non-gameplay sections of the app 

• The section for learning the manual alphabet (see Figure 2): 

o A header bar at the top of the screen with a line of text that reads “AMERICAN 

MANUAL ALPHABET”. 
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o An exit button on the header bar, positioned on the left side and cornered by the top 

and left edges of the screen.  

o A scrollable chart showing all the handshapes of the manual alphabet, each next to its 

corresponding letter in the English alphabet. The handshape-letter couplings are 

displayed vertically, one per row. The user can swipe up or down along the chart 

(vertical scrolling) to navigate it. 

o A horizontal scrollbar at the bottom of the screen with the letters of the English 

alphabet laid out on it. The user can use this scrollbar as an alternative way to 

navigate the chart (scroll right to show subsequent letters; scroll left to show 

preceding letters). 

• A buffer screen that appears before the start of each game with a countdown alerting the 

player to get ready (see Figure 3). 

• The section for the actual game (see Figures 4–7): 

o A header bar at the top of the screen. 

o An exit button on the header bar, positioned on the left side and cornered by the top 

and left edges of the screen.  

o A score tracker on the header bar, positioned on the right side and cornered by the top 

and right edges of the screen. 

o A round display where the fingerspelled words appear, situated prominently near the 

center of the screen. 

o A sign that reads “WHAT’S THE WORD?” that appears after the fingerspelling 

sequence. 

o A text input box for the player to enter text, with an accompanying submit button. 



 26 

o A letter keyboard that enables the user to type text. Besides the keys for the different 

letters, it also features a submit button. 

o A replay button or a skip button (the latter appearing instead of the former on the 

input screen if the player has chosen to replay a fingerspelled word). 

o A feedback screen that appears briefly after the player types in and submits a word. It 

lets the player know whether the word entered is correct and how many points are 

earned by the player, if any. 

o An alert screen with a sign that reads “NEXT WORD” which appears briefly after the 

feedback screen and before a new word is fingerspelled. 

• The section for letter practice (see Figure 9): 

o A header bar at the top of the screen. 

o An exit button on the header bar, positioned on the left side and cornered by the top 

and left edges of the screen. 

o A round display where individual handshapes of the manual alphabet appear, situated 

prominently near the center of the screen. 

o A sign that reads “WHAT’S THE LETTER?” that appears a handshape is shown. 

o A text input box for the player to enter text, with an accompanying submit button. 

o A letter keyboard that enables the user to type text. Besides the keys for the different 

letters, it also features a submit button. 

o A feedback screen that appears briefly after the player types in and submits a letter. It 

lets the player know whether the letter entered is correct. 

• A confirmation modal that pops up in the center of the screen whenever the exit button on 

any screen is clicked (see Figure 8). It displays a message prompting the user to confirm 
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that they really want to leave that section of the app (the game, the letter practice, or the 

manual alphabet chart) and return to the main menu on the home screen. 

Dynamics 

• Clicking the buttons EASY, MEDIUM, or HARD on the main menu is how the user 

picks the game’s difficulty level. Immediately upon clicking one of them, the buffer 

screen with the countdown appears, alerting the player to get ready. Then, the game 

opens up and starts at the level chosen and it remains the same for the entirety of that 

particular game session. The play another level, the user must first quit the current game.  

The difficulty is based on the following factors: the number of letters in the fingerspelled 

words (the more the harder) and the speed of the fingerspelling (the faster the harder): 

o Easy. Words can be 3 or 4 letters long, and the fingerspelling speed consists of each 

handshape being shown for 800 milliseconds (half the speed of the hard level). 

o Medium. Words can be 3 to 5 letters long, and the fingerspelling speed consists of 

each handshape being shown for 600 milliseconds (two-thirds the speed of the hard 

level). 

o Hard. Words can be 3 to 7 letters long, and the fingerspelling speed consists of each 

handshape being shown for 400 milliseconds. 

• All fingerspelled words are real words in the English language. They appear in the game 

in random order. 

• After each round, the score tracker at the top of the screen gets updated with the added 

points. 

• In the entire game, there are no words shorter than three letters or longer than seven. 
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• Words are fingerspelled to the player on display near the center of the screen. After each 

fingerspelling sequence, an input screen appears containing a replay button, a text input 

box, and an on-screen keyboard (see Figure 5). Using the keyboard, the user must type 

the word from the fingerspelling sequence into the text input box and submit it. If the 

player has missed the word, there is the option of clicking the replay button. Upon doing 

so, the word will be fingerspelled again, but each fingerspelling sequence can only be 

replayed once. That is, after the sequence played back a second time, the replay button 

will be gone from the input screen, and instead become replaced with a skip button. 

Clicking the skip button will make the game skip to the next word but no points will be 

awarded for this round, since the correct word was never submitted by the player. 

• Every new fingerspelled word that comes up for the player to decode constitutes a round 

and it can only be replayed once per round. 

• When a word is submitted by the player, the feedback screen appears letting the player 

know whether the submitted word was the correct one, and how many points have been 

earned in this round, if any. 

• If the player submits a word without having chosen to replay it, the game will just move 

on to the next word. There is not a second chance given for that same word if the player 

has chosen to submit an answer without replaying the fingerspelling sequence. 

• The points-based system: 

o For each correct word submitted, points are earned. The number of points earned per 

word depends on the difficulty level of the game, and whether it needed to be 

replayed. 
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o At the easy level, for each word entered in correctly without having replayed it, the 

player earns 15 points. If it needed to be replayed, only 10 points are earned. 

o At the medium level, for each word entered in correctly without having replayed it, 

the player earns 25 points. If it needed to be replayed, only 10 points are earned. 

o At the hard level, for each word entered in correctly without having replayed it, the 

player earns 35 points. If it needed to be replayed, only 10 points are earned. 

• At any point during the game, the player can quit by clicking the exit button. Doing so 

makes a confirmation modal that pop up at the center of the screen prompting the user to 

confirm the intention to exit and return to the main menu. 

• The section of the app for learning the manual alphabet is not part of the game per se. It is 

entirely informational in nature and not configured with any gameplay or time 

limitations. 

• The section of the app for letter practice is also not part of the game per se. It merely 

serves the purpose of allowing the user to practice and internalize the handshapes of the 

manual alphabet free of pressure. It operates similar to the game in that handshapes are 

flashed at the user in random order, and then the user has to type in and submit the 

corresponding text. However, in this section only single handshapes are shown, not 

words, and the user is only expected to submit a letter each time. There is no points 

system (and hence no score tracker). The duration of each handshape shown on screen is 

the same as in the easy level of the game (800 milliseconds per handshape). 

Aesthetics 

• Challenge: 
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The game involves challenge. It puts the player’s capacity of succeeding in 

the game to the test and compels the user to keep practicing and get better at it. If not 

for the sake of wanting to master the real-life skill of receptive fingerspelling which 

can be advantageous in the world to better communicate with ASL signers, at least 

the element of challenge in the game can act as a stimulant appealing to the 

competitive nature of a player. The player can turn challenge into motivation to want 

to rack up more and more points with every play session in an effort to outperform 

himself by beating his own previous top score. Regardless of the ultimate motivator 

to succeed in the game—whether to master receptive fingerspelling or to merely 

achieve a better score—the element of challenge helps to internalize the dexterity that 

drives the player to improve on his goal. 

• Submission: 

Submission ties in closely with the challenge element. The drive that keeps a 

player going once he starts playing a stimulating game will also have him wanting to 

come back for more. Humans like knowing we can repeat our previous successes and 

proving to ourselves we have mastered something, so we devote ourselves to 

achieving these goals. Since this game allows a player to gauge his level of 

competence in a real-life skill (i.e., receptive fingerspelling) in the real word (e.g., 

watching a video in ASL and being able to grasp all the fingerspelling), he can find 

motivation in coming back to the game and submitting to it until he has reached a 

level of proficiency to his satisfaction.  

• Narrative: 
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The name of the game, Magic Fingerspell, plays on the word “fingerspell” to 

allude to the types of spells magical in nature which are cast by wizards. This is 

mostly to evoke an air of mystery around the game to pique the curiosity of gamers 

for this game, especially of those who are not specifically looking to play an 

educational game and of those who might not even know what fingerspelling is. 

Despite the game not being of the story-driven kind, the backdrop of the mountains in 

the night horizon, which appears consistently on separate screens of the app, was 

chosen because it plays into the narrative of magic. It is meant to hint at some kind of 

mysterious setting, like an enchanted forest.  

Integrating Cognitive Learning Principles 

Alessi and Trollip (2001) identify a variety of learning principles and approaches relevant 

to instructional design. Cognitive theory in particular plays an influential role in the design of 

multimedia for learning, including educational games. “Cognitive psychology takes its name 

from the word cognition, which means the process of knowing. Cognitive psychology places 

emphasis on unobservable constructs, such as the mind, memory, attitudes, motivation, thinking, 

reflection, and other presumed internal processes” (Alessi & Trollip, 2001, p.19) “The areas of 

cognitive theory that are most important to multimedia design are those relating to perception 

and attention, encoding of information, memory, comprehension, active learning, motivation, 

locus of control, mental models, metacognition, transfer of learning, and individual differences” 

(Alessi & Trollip, 2001, p. 20). A selection of these concepts from cognitive psychology were 

consequential in guiding the design of the app Magic Fingerspell, namely: active learning, 

individual differences, metacognition, encoding, memory, locus of control, and motivation. In 
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very concrete ways, these cognitive learning principles have been integrated into the design of 

the product, along with the potential for tangential learning. These are explained in the 

paragraphs below and demonstrated in the subsequent diagrams. 

Active Learning 

The implementation of instructional design from a cognitive approach “places an 

emphasis on active learning because it assumes people learn not only by observing but by doing” 

(Alessi & Trollip, 2001, p. 24). Allesi and Trollip (2001) add that this “demonstrates the 

importance of interactivity in multimedia programs, as interaction not only maintains attention, 

but helps create and store new knowledge and skills, and facilitates comprehension” (p. 24). 

Magic Fingerspell affords the user the ability to choose the difficulty level of the game. 

Moreover, the user is also given the option of accessing the manual alphabet chart at will and 

without time constrains, to learn it all from scratch or to review individual letters. Moreover, the 

user can also choose to do practice drills that help with mastering the alphabet, where the focus is 

on individual letters as opposed to words. All these options of interactivity allow users to take 

command of their own active learning, deciding for themselves how their learning time can be 

best spent. They can take command of their learning by actively deciding where to put in more 

time and effort. 

Individual Differences 

People learn differently based on a number of factors, such as learning style, motivation, 

and previous experience. Designing an educational game should therefore take into account these 

sorts of individual differences that exist among learners. “Because not every lesson works for 

every learner, matching learners up with appropriate lessons and methodologies is important” 
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(Alessi & Trollip, 2001, p. 30). A simple way to account for some of these differences broadly is 

by giving the learner the option to choose among levels of difficulty. In Magic Fingerspell, the 

user has the option to choose among three difficulty levels before the start of each game. 

Metacognition 

Magic Fingerspell also addresses the metacognition of the learner. Alessi and Trollip 

(2001) point out that “components suggested for metacognition include general self-awareness 

(of one’s own knowledge and ability levels), reflection. . . and self-assessment” (p. 29). The 

different difficulty levels of the game help the learner to gauge how proficient she is at receptive 

fingerspelling. This applies to the first instances of playing the game as well as to play sessions 

that occur after having played it repeatedly over the course of some time. The levels of difficulty 

can act as points of reference in that regard. They help the learner to realize how far she has 

come in her proficiency as well as the areas that still need work. The points-based score system 

can also be useful in gauging the learner’s level proficiency more or less. Being able to beat 

one’s own previous top score is usually a good indication of how well the person has become at 

something. Furthermore, the manual alphabet chart and the letter practice section can be 

accessed by the learner at any time. These are tools that enable the user to work on areas that 

need strengthening; and here too the learner’s metacognition plays a role in identifying what 

these areas are. 

Encoding 

“Once the learner attends to and perceives stimuli, cognitive psychologists believe that it 

must be encoded. This means that it must be transformed into a format that can be stored in the 

brain” (Alessi & Trollip, 2001, p. 21). A number of factors are at work in the process of 
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encoding, including: the format of the information in the environment, the medium of the 

information, and the interrelationships of different elements (Alessi & Trollip, 2001, p. 21–22). 

In Magic Fingerspell, each fleeting sequence of handshapes spelling out a word (the main thing 

the player must heed closely in each round of the game) is encoded in such a way that makes 

focusing on it more effective. The way this is done is by temporarily removing from the screen 

extraneous elements that could distract the user and divert attention from the word being 

fingerspelled. This means that the on-screen keyboard, the text input box, and the replay button 

are not made visible on screen when the fingerspelling sequence happens. Therefore, the stimuli 

that are indispensable for instruction—the handshapes spelling out words that must be 

transliterated in the brain—are encoded and presented in a format that renders the information 

accessible and able to be assimilated by the learner.  

Memory 

As with virtually anything involving language acquisition, learning a new system of 

symbols for communication requires that we store certain information in our memory, and then 

be able to recall it promptly when we find ourselves in a situation that calls for its use. “The 

principle of repetition claims that the more information is practiced or used, the better and longer 

it is remembered” (Alessi and Trollip, p. 23). Inextricably, the game Magic Fingerspell involves 

memory and repetition at its core. Each new word challenge displays a sequence of handshapes 

that the user is exposed to repeatedly in the fingerspelling of other words. Moreover, each round 

allows for a one-time repetition of the fingerspelled word. Additionally, the letter practice 

section also involves repetition; there are only 26 handshapes, so they are bound the reappear in 

the practice drills. All these features of the game contribute to support the cognitive principle of 

memory. 
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Locus of Control 

Alessi and Trollip (2001) underscore that “learners prefer and are motivated by having 

control. . . . [and] the optimal solution may be to give the learner control of some factors, 

generating a good perception of control, whereas in reality only providing partial control” (p. 

28). In Magic Fingerspell, the user has some level of control, but it is designed with certain 

limitations. These are in place to render the game an effective learning tool for a broad user base, 

because, as Alessi and Trollip point out, “although control is beneficial to some learners, for 

others it is an impediment” (p. 28). The areas in the game where the user has some control are: 

being able to choose the level of difficulty, being able to replay the fingerspelling of a word 

(although just one replay is allowed), being able to skip to the next word if the user still does not 

know what the word is even after a replay, and the options of accessing different sections of the 

app (the game, the manual alphabet chart, and the letter practice section). 

Motivation 

Educational games as a methodology for facilitating learning already intrinsically 

incorporate the principle of motivation. Integrating gamification into instruction helps to 

motivate a learner to engage with the educational material. “Instruction is intrinsically 

motivating if learners consider it to be fun” (Alessi and Trollip, p. 26). And while the application 

of the principle of motivation is not entirely under the designer’s control, some aspects of 

motivation “are controllable by the designer (such as making relevance clear or setting the proper 

level of challenge)” (Alessi and Trollip, p. 27). In Magic Fingerspell two of these features 

intended to foster motivation are the choice of difficulty level and the points-based score system. 

The latter in particular appeals to the competitive nature of players, since people generally strive 
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to keep getting better at something. Being able to beat one’s own previous top score is a way to 

prove that to oneself, and that in itself can be a motivator. 

Tangential Learning 

Tangential learning is not listed as one of the eleven cognitive psychology principles 

identified by Alessi and Trollip, but it is nonetheless a cognitive utility the user can derive from 

Magic Fingerspell. The app has the potential to inspire tangential learning due to the nature of 

the pedagogic content and based on the way in which instructional design is built into the game. 

As gathered from the literature review, tangential learning can be understood as a process that 

leads people to educate themselves about something if that topic is presented to them in a context 

that is enjoyable and familiar. Because this educational game teaches a language skill, it lends 

itself well to inspire the user to put into practice in the real world, including with other people. 

The learner could well be motivated to want to watch videos that contain fingerspelling to try to 

figure out what is being communicated, or perhaps he would prefer to seek out Deaf people with 

whom to practice his newly acquired skill and learn more aspects of ASL besides the manual 

alphabet. Or perhaps the learner would want to explore learning a similar skill (such as being 

able to communicate through Morse code, for example) and try to transfer some of the benefits 

of possessing the skill of fingerspelling to get a head start in another area of knowledge. These 

are some examples of this educational game’s potential for stimulating tangential learning. 
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Individual Differences 
Different levels of 
difficulty take into 
account individual 
differences among 
learners (learning style, 
previous experience, 
motivation, etc.) 
 

Active Learning 
Structuring your own 
learning and deciding 
how to divide the time 
you devote to it (play, 
learn something from 
scratch, review, or do 
practice drills). 
 

Metacognition 
Being able to assess 
what you know and 
what you still need to 
learn, and being able 
to recognize whether 
you would benefit from 
practice drills. 
 

Figure 10 

Cognitive learning principles integrated into the design of the app individual differences, 
metacognition, active learning). 
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Memory 
Repetition helps with 
assimilating and 
recognizing information.  
Repeated things 
become easier to retain 
in the memory and 
recall over time. 

Encoding 
Essential information 
required for achieving 
the learning goals is 
encoded and presented 
in a format that renders 
it accessible and able 
to be assimilated. 
 

Figure 11 

Cognitive learning 
principles integrated 
into the design of 
the app (encoding, 
memory). 



 39 

  

Locus of Control 
Affording the user some 
control over his own 
learning in aspects 
such as reinforcement 
and pace (repeating or 
skipping something) 
can prove beneficial. 

Motivation 
Gamifying instructional 
content inherently helps 
to motivate learners, as 
part of the intention is 
to deliver fun. Earning 
points for proving your 
skills can be motivating.  

Figure 12 

Cognitive learning 
principles integrated 
into the design of 
the app (locus of 
control, motivation). 
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Implementing Universal Principles of Design 

From the outset, the undertaking of designing Magic Fingerspell remained a process that 

strived to abide by the wisdom of the universal principles of design. In their aptly titled 

Universal Principles of Design, Lidwell et al. (2003) deliver a thorough reference that lists and 

explains them. While some of these principles are not entirely pertinent to Magic Fingerspell, a 

number of them certainly are. The ones deemed most relevant to this project were diligently 

considered throughout the design process and purposely implemented when creating the UI and 

structuring the UX. Some of the universal principles of design at play in Magic Fingerspell are 

listed below, with some examples of where they can be found (refer to the Prototype Screenshots 

section above for illustrative purposes): 

● alignment: 

○ the difficulty level buttons are aligned equidistantly to the left of a vertical line that 

separates the buttons from the descriptions of the levels, and in a similar fashion, the 

descriptions of the levels are aligned to the right of this line (see Figure 1); 

○ the exit button and the score tracker appear in alignment with each other along the 

header bar and also relative to the side edges of the screen (see Figure 3); 

○ the replay button on the first chance input screen (or the skip button on the second 

chance input screen) appears aligned with the submit button on the text-input box (see 

Figures 5 and 6); 

● proximity: 

○ the three buttons that open a new game are located in close proximity, and the same 

distance exists between the top and middle ones and between the middle and bottom 

ones (see Figure 1); 
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○ the two buttons that open sections of the app that do not involve gameplay are located 

in close proximity to one another, but significantly farther from the buttons than open 

a new game (see Figure 1) 

● complementary colors: 

○ yellow and purple are complimentary colors—the handshapes are yellow, and the 

night sky of the backdrop is purple (see Figures 2 and 4); 

● legibility: 

○ uppercase text for impact and simplification, especially helpful with fleeting screens 

(see Figures 3 and 7); 

○ contrasting text throughout—light text on a dark background and vice versa (see 

Figures 1–9); 

○ monospaced typeface in the text-input box, with wide spacing between letters (see 

Figure 7); 

● redundancy: 

○ descriptions about the levels of difficulty added next to the already self-explanatory 

text buttons (“EASY”, “MEDIUM”, “HARD”), for enhanced clarity (see Figure 1); 

● confirmation: 

○ the confirmation modal that pops up upon clicking the exit button (see Figure 8); 

● Ockham’s Razor: 

○ feedback screens made deliberately not language-specific, thus capable of conveying 

the same message universally (see Figures 7 and 9), 

○ generally striving for uncomplicated, straightforward design as much as possible.  
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Conclusion 

The purpose of this project was to design an educational game app for learning the skill 

of receptive fingerspelling. An interactive prototype was produced to demonstrate how the app’s 

UI and UX would look like and play out from a user’s perspective. The UI screens were created 

using the program Sketch for macOS, and the interactivity affording the UX simulation was 

configured on the web-based prototyping platform InVision. From the outset, the universal 

principles of design were upheld as a standard on how to produce effective design; and so, as a 

matter of course, these principles were implemented accordingly, as the design called for them.  

The main question guiding this project dealt with how to integrate active learning and 

other instructional design principles into the app. For this purpose, a literature review was 

conducted which looked at the concepts of gamification, game design frameworks, human-

centered systems, user-centered design, and tangential learning. It proved highly beneficial in 

informing the design process. Specifically, it was influential in the decision to use a game design 

framework to take the game from idea to creation. The choice was made to use the MDA 

framework (standing for mechanics, dynamics, and aesthetics) to help with structuring the game, 

identifying its constituent parts, and conceptualizing its inner workings.  

To address the pedagogical aspect of the game, concepts from instructional design such 

as active learning and tangential learning were evaluated on their potential for enhancing the app. 

Additionally, a number of other cognitive learning principles (individual differences, 

metacognition, encoding, memory, locus of control, and motivation) were analyzed and deemed 

especially relevant to the game’s pedagogy, and thus, were integrated fittingly into the design.  

Looking ahead, there are ways in which the design of Magic Fingerspell can be taken to 

the next level. Of course, the next logical step would be to code it and turn it into a fully 
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functional app that people can use and learn from. As a working app, it would also lend itself to 

users providing feedback on it, which would then be beneficial in identifying areas of 

improvement. It could also be made more complex by adding more elements in terms of 

challenge and narrative, for example. The design of Magic Fingerspell could even be adapted for 

the manual alphabets of other national sign languages (for instance, the fingerspelling alphabet of 

British Sign Language is completely different and requires the use of both hands). Other ways in 

which the design product of this project could be advanced could include repurposing it through 

some modifications for a similar app to learn Morse code (both visual and sound-based), or the 

International Code of Signals (ICS), which is the way vessels communicate at sea by flashing 

flags of different colors to deliver messages regarding safety of navigation. In both instances, the 

mechanics and dynamics would barely need to change; the tweaks would mostly be in the 

images shown in the timed sequences that the user must decode. These are just some examples of 

the wide range of possibilities of how the design of Magic Fingerspell could be expanded and 

improved. 
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