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Abstract 

Ethical, cheap, and scalable, purposeful games leverage player entertainment to incentivise 

contributors in language resourcing. However, discourse is scarce around the enjoyability of 

these games, whose playerbases are divided between a tiny minority of reliable contributors 

and a vast majority of inconsistent contributors. This study aims to deepen the discourse around 

design possibilities tailored to the unevenly contributing playerbases of such games by building 

on player-reported data to create three engaging personas and narrative scenarios. Using Pruitt 

and Grudin’s way of weighing feature suitability in persona-focused design, social incentives 

and majority voting are indicated as the most and least prominent features, respectively. Indeed, 

the weight of the primary persona, representing 3.5% of the playerbase, is 72%, more than 

double the combined weight, 56%, of the remaining 96.5% of the playerbase. Sticking to the 

original definition of purposeful games is essential for any gaming approach to crowdsourced 

data collection to remain ethical, cheap, and scalable. 

 Keywords: games with a purpose, crowdsourcing, persona-focused design, user 

experience design, natural language processing 

 

 

 

 

 

 

 

 

 

 

 



 

Contents 

1. Introduction ............................................................................................................................ 6 

1.1 Background ...................................................................................................................... 6 

1.2 Problem Statement ........................................................................................................... 9 

1.3 Relevance ......................................................................................................................... 9 

1.4 Purpose and Research Question ..................................................................................... 10 

1.5 Contributions .................................................................................................................. 11 

1.6 Structural Overview ....................................................................................................... 12 

2. Literature Review................................................................................................................. 12 

2.1 Search Strategy ............................................................................................................... 13 

2.2 Advance Organizer ......................................................................................................... 14 

2.3 Natural Language Processing ......................................................................................... 14 

2.3.1 State-of the-Art NLP ............................................................................................... 15 

2.3.2 NLP Applications .................................................................................................... 18 

2.4 Approaches to Language Resource Acquisition ............................................................ 19 

2.4.1 The Gold Standard ................................................................................................... 19 

2.4.2 Microtask Crowdsourcing ....................................................................................... 21 

2.4.3 Games-With-A-Purpose .......................................................................................... 22 

2.5 Games with an NLP Purpose ......................................................................................... 24 

2.5.1 State-of-the-Art NLP GWAPs ................................................................................. 25 

2.5.2 Limitations ............................................................................................................... 30 

2.6 Theoretical Framework .................................................................................................. 31 

2.7 Persona-focused Design - Method Description .............................................................. 32 

3. Methodology ........................................................................................................................ 34 

3.1 Data Collection ............................................................................................................... 34 

3.2 Data Analysis ................................................................................................................. 35 

3.2.1 Engaging Personas ................................................................................................... 36 

3.2.2 Narrative Scenarios .................................................................................................. 37 

3.3 Limitations ..................................................................................................................... 38 

4. Results .................................................................................................................................. 39 

4.1 Nichelle Rogers – The Primary Persona ........................................................................ 40 

4.1.1 Nichelle’s Scenario .................................................................................................. 41 

4.2 Sophie Barbier – A Secondary Persona ......................................................................... 42 

4.2.1 Sophie’s Scenario .................................................................................................... 43 



 

4.3 Matteo Wyss – A Secondary Persona ............................................................................ 44 

4.3.1 Matteo’s Scenario .................................................................................................... 45 

4.4 Persona Origins - From Field Data to Nichelle Rogers ................................................. 46 

5. Discussion ............................................................................................................................ 48 

5.1 Limitations ..................................................................................................................... 57 

5.2 Recommendations for Future Research ......................................................................... 58 

5.3 Conclusions .................................................................................................................... 59 

References ................................................................................................................................ 63 

Appendix A. GWAPs for Language Resource Acquisition with links where available ......... 73 

Appendix B. TileAttack Metrics .............................................................................................. 75 

Appendix C. WordClicker Metrics .......................................................................................... 76 

Appendix D. DALI Project - User Personas ............................................................................ 77 

Appendix E. Tobi - The Last Survivor! ................................................................................... 78 

Appendix F. Nichelle Rogers - Foundation Document ........................................................... 79 

Appendix G. Sophie Barbier - Foundation Document............................................................. 81 

Appendix H. Matteo Wyss - Foundation Document ............................................................... 83 

 



6 
 

1. Introduction 

Even nowadays, computers have yet to reach a human level of understanding of natural 

languages (Jordan, 2019; see also Chamberlain et al., 2013; Droutsas, 2018; Gakis et al., 2015; 

Games and NLP, 2019; Liddy, 2001). A major reason for this is an apparent lack of suitable 

annotated natural language resources. Natural Language Processing (NLP) is a subfield of 

linguistics, and the practical aspect of computational linguistics, concerned with the interaction 

between computers and natural languages, aiming to ameliorate the way computers understand 

natural languages. Indicatively, NLP consists of a variety of sequential methods that process 

and analyse natural language resources on the various levels of language detail, such as 

morphology, phonology, pragmatics, semantics and syntax. Once annotated, such data form 

what is commonly referred to as the annotated corpora, namely sets of structured texts that 

contain supplemental knowledge, and may then be leveraged to train supervised machine 

learning systems and consequently improve areas, such as machine translation, opinion mining, 

information retrieval and speech recognition. However, NLP tasks have traditionally been done 

by a small group of experts, a low-scale and non-cost-effective approach, slowing down the 

pace of progress in NLP, and eventually leading to the previously mentioned lack of suitable 

annotated natural language resources (Chamberlain et al., 2013). 

1.1 Background 

The manual acquisition approach identified as prohibitively costly and time consuming, and 

often ill-advised considering nowadays’ demands in annotated language resources, has led to 

the upsurge of alternative approaches. Crowdsourcing is one such approach, which is motivated 

by the huge growth of the Web and Human Computation and involves assigning tasks normally 

performed by a small group of experts to an undefined large group of Internet users (Howe, 

2008). Broadly speaking, human computation may be defined as the use of human processing 
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power to solve computationally difficult tasks, namely tasks that are relatively easy for humans 

but difficult for computers (Von Ahn, 2006). The success of such an approach however, is 

based on users’ motivation to participate, which in this case relates to personal reasons, such 

as taking interest in contributing to the development of a certain resource or taking pride in 

their knowledge of a certain subject matter (Yang & Lai, 2010). These factors of motivating 

users are all too familiar with Citizen Science projects: projects initiated by scientists where 

data collection is done by non-scientists, and common motivational factors include altruism 

and the project itself. In NLP however, linguistic tasks being for the most part unentertaining 

and difficult led to reverting from crowdsourcing to Microworking, a variation of 

crowdsourcing where participants are paid a small amount of money to perform the tasks at 

hand (Callison-Burch & Dredze, 2010). 

 Although the microworking approach has shown promise, with popular examples such 

as Amazon Mechanical Turk (AMT or MTurk)1 proving most suited for small to medium scale 

resources, it suffers from the proportionate increase of its cost with the increase of the required 

amount of annotations, making it prohibitively expensive to create resources of the size 

required in modern linguistics. This, alongside the recent trend to leverage human fascination 

in game playing to solve computationally difficult problems, has led to Games-With-A-

Purpose (GWAPs) (Green et al., 2010). GWAPs are, as their name implies, games designed to 

leverage human contribution and effort to achieve an intrinsic purpose, usually solving 

computationally difficult tasks. GWAPs are basically a human computation approach with 

enjoyability as its core motivational factor rather than financial payment. Unlike microworking, 

GWAPs are relatively scalable, as they may be expensive during set up, but the data collection 

 
1 https://www.mturk.com 
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is cheap, making it a more robust approach for collecting very large amounts of data, and thus 

more suited for a long-term and persistent data collection (Chamberlain et al., 2013). 

These sorts of games were pioneered by Von Ahn, who built on the observation that 

every year an estimated nine billion person-hours are spent playing games on the Web and took 

the opportunity to create an enormous human resource out of people game playing (Von Ahn 

& Dabbish, 2004). One of the first well-known examples, and perhaps the most successful, is 

the ESP game, which dealt with image labelling tasks. The ESP game saw enormous success, 

attracting over 200,000 players who produced more than 50 million quality labels, to the point 

that Google bought a license to use it and developed it into the Google Image Labeler 

(Chamberlain et al., 2013). A success comparable to that of the ESP game however, has yet to 

be seen in any of the recent GWAPs developed for crowdsourced data collection (Lafourcade 

et al., 2015). In fact, GWAPs have evolved since then and have recently been designed and 

developed to tackle a lot more ambitious tasks compared to when Von Ahn first proposed them 

(Hladká et al., 2011). One of the most difficult such tasks is unmistakably language resource 

acquisition, the inherent difficulty of which raises comprehension as an additional challenge 

(Kicikoglu et al., 2019). Although gathering a large number of willing contributors is one of 

the main strengths of crowdsourcing approaches as regards scalability, accounting for quality 

control is equally, if not more, important to sustain the viability of such approaches to language 

resource acquisition (Chamberlain et al., 2012). However, Kawrykow et al. (2012), Lintott et 

al. (2008), Philip (2012), and Tsueng et al. (2016) have reported that crowdsourcing systems 

are prone to an uneven distribution of quality among contributions, that is, the tiny minority of 

contributors is responsible for the vast majority of quality judgment calls, and as shown by 

Chamberlain et al. (2009), Chrons and Sundell (2011), Fort et al. (2017), Furini and 

Montangero (2016), and Passonneau and Carpenter (2014), the gaming approach is no 

exception. For NLP GWAPs thus, to leverage the scalability-related benefits of crowdsourcing 
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and successfully address the afore-mentioned challenges, a harmonious balance must be found 

between the following areas: 

• Player Recruitment; attracting players. 

• Player Education; training players in NLP to turn them into reliable players. 

• Reliable Player Retention; assuring reliable players keep contributing NLP data. 

• Annotation Quality; producing large-scale quality NLP data. 

1.2 Problem Statement 

The demands of modern linguistic tools in the order of millions of annotated language 

resources have led to GWAPs breaking into NLP grounds. Although studies have shown that 

NLP GWAPs are most adequate and cost-effective for large-scale NLP tasks, it is only the tiny 

minority of players that reliably contributes to quality NLP data acquisition. Designing to 

motivate players at large risks being detrimental to the intrinsic purpose of acquiring quality 

NLP data, particularly so for the unevenly contributing playerbases of NLP GWAPs, where 

the sustainability of the approach is dependent on the ability to ensure player recruitment and 

reliable player retention. 

1.3 Relevance 

In several popular NLP GWAPs in particular, the overall contribution distribution of the 

players has been reported to follow what is known as a Zipfian power law curve, where less 

than 10% of the playerbase has been reported to represent at least 60% of the total workload in 

quality annotations (Chamberlain et al., 2009; Chrons & Sundell, 2011; Fort et al., 2017; Furini 

& Montangero, 2016; Passonneau and Carpenter, 2014). Uneven contribution distribution is 

not exclusive to the playerbases of NLP GWAPs however, and is in fact common in most 

crowdsourcing systems and citizen science altogether (Kawrykow et al., 2012; Lintott et al., 

2008; Philip, 2012; Tsueng et al., 2016). Therefore, regardless of the human computation 
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approach followed, this adds considerable significance in training your users, and later ensuring 

retention of the trained users, on the grounds that you are basically reliant on the continued 

interest of a small set of users in contributing to the creation and maintenance of the desired 

human resource to ensure the sustainability of the given approach. Although the multitude of 

opportunities that games offer in training users in collecting and/or producing NLP data, is one 

of their most prominent functions over other human computation approaches, recruiting 

inconsistent contributors should not be underemphasized. On the contrary, player recruitment 

regardless of expertise should be emphasized, considering that the annotated data need to be of 

sufficient volume to be considered valuable and consequently add to the resilience of the 

gaming approach (Grác & Neverilová, 2010). 

 One of the main issues in our knowledge of NLP GWAPs is a lack of research with 

regard to the enjoyability of these games, owing to the fact that enjoyability is both the main 

motivational factor for attracting, engaging and retaining players, as per the original definition 

of GWAPs by Von Ahn (2006), and its main distinguishing factor from other crowdsourcing 

approaches (Madge, 2020). Previous work has mainly focused on evaluating GWAPs in regard 

to the amount, accuracy and speed of producing NLP data (Dziedzic, 2016; Fort et al., 2014; 

Green et al., 2010; Guha et al., 2015; Hladká et al., 2009; Jurgens & Navigli, 2014; Lafourcade, 

2007; Poesio et al., 2013; Vannella et al., 2014; Venhuizen et al., 2013; Von Ahn & Dabbish, 

2008). Few researchers have addressed the value of analysing the players of NLP GWAPs to 

enable user-centred design solutions for enjoyability, aiming to foster player recruitment, 

education and retention (Chamberlain et al., 2013; Madge, 2020; Otani et al., 2016). 

1.4 Purpose and Research Question 

After identifying the literature gap in user-centred design efforts to leverage enjoyability to 

achieve player recruitment, education and retention in NLP GWAPs, the following overarching 

research question was formulated: 



11 
 

Research Question How may we tailor decisions in the design of NLP GWAPs to 

the unevenly contributing playerbases of such games? 

The choice of data collection and data analysis methods that would be followed to answer this 

research question came after considering practical aspects, such as the time period, setting, 

expertise and resources available for this study. Nielsen’s (2004) engaging persona building 

method complemented by narrative scenario creation was chosen to test for enjoyability in this 

regard. In the context of this study, I intend to build personas to enable designers to move from 

assumptions about their users to picturing the same set of users, and to create empathy for their 

users by focusing on real user needs instead of users that the designers would hope would get. 

Additionally, I intend to leverage these personas to create scenarios and thus provide contexts 

that could potentially make discussions about design solutions, around feature generation and 

prioritization, possible. 

1.5 Contributions 

This study goes some way towards deepening the discourse around design possibilities tailored 

to the unevenly contributing playerbases of NLP GWAPs, and proposing a player-centred 

approach to design around the challenging space of NLP GWAPs. The results of this research 

confirm previous evidence for a tiny minority of skilled and reliable players being responsible 

for the vast majority of contributions in quality language resources. Relatedly, the findings 

suggest that not only is there an abundance of reasons that players might be attracted, engaged 

and/or retained in NLP GWAPs, but such reasons are also often distinct across NLP GWAPs, 

due to the unique parameters of each game relating to its specific NLP purpose and/or language. 

The current research may be beneficial to games researchers, on the grounds that it aims to 

enrich a scarce discourse on player enjoyability in NLP GWAPs by adding in a player-centred 

perspective deferring to the original definition of GWAPs by Von Ahn (2006) that supports 

leveraging player entertainment to achieve intrinsic NLP purposes. Moreover, game designers 
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may also benefit from this research, owing to the fact that it provides them with a powerful tool 

to divert their attention away from personal and/or stereotypical inclinations about target 

players, thus enabling more credible discussions about contextual feature suitability among 

design team members, once they are all able to picture the same set of players. The conclusions 

of this thesis give rise to two primary questions in need of further examination: What would be 

a threshold for the effectiveness of user-centred approaches to NLP GWAP design? and How 

may we design for more compelling NLP GWAPs without sacrificing quantity and quality of 

annotated natural language resources? 

1.6 Structural Overview 

The following four sections of this paper are organized as follows: 

• Literature Review relates with the literature gaps identified in the Introduction section 

and addresses and compares critical studies on GWAPs and NLP. 

• Methodology describes and evaluates the choice of methods relating to the overarching 

research question in detail.  

• Results is a presentation of the engaging personas and narrative scenarios created as 

part of this study, including the steps followed to move from field data to personas. 

• Discussion elaborates on the value of the personas and scenarios, their relation to the 

research question and previously discussed theory and methods, including limitations, 

and concludes by providing a concise answer to the research question posed at the 

beginning of this study, highlighting key contributions and explaining possible ways 

future studies might build on these conclusions. 

2. Literature Review 

Annotated natural language resources are used to train machine learning algorithms and 

systems to improve the state of the art in NLP. In the traditional approach, most, if not all, 
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previous corpora annotation efforts relied on manual acquisition of language resources by 

linguistic annotation experts, producing the so-called gold standards, possibly termed ‘gold’ to 

indicate the high quality of the produced corpora (Wissler et al., 2014). However, this approach 

has grown to be prohibitively costly and time consuming for modern standards to the point 

where it is only advised for when assuring high quality data is paramount (Chamberlain et al., 

2013). To surpass the limitations related to cost and labour of the manual acquisition approach, 

human computation approaches were considered. Human computation approaches, such as 

crowdsourcing, are particularly beneficial for NLP, considering that training algorithms that 

aim to understand human languages requires a large amount of annotated language resources 

(Chamberlain et al., 2013). 

 In NLP however, linguistic tasks being for the most part unentertaining and difficult 

led to reverting from crowdsourcing to microworking. Microworking may be an effective 

approach when it comes to small and medium sized corpora, but the demands of modern 

linguistics tools in the order of millions of annotated language resources, make it prohibitively 

costly for large-scale annotation. Therefore, GWAPs were suggested as an alternative and more 

ethically-sound approach to human computation with an intrinsic purpose (Chamberlain et al., 

2013; Green et al., 2010). The approach seeks to leverage the entertaining aspect of playing 

games to motivate players to contribute to the acquisition of language resources. In fact, using 

online games as a means to collect and validate NLP data is one of the more novel approaches 

to collaboratively creating language resources (Chamberlain et al., 2013).  

2.1 Search Strategy 

The novelty of the gaming approach for language resource acquisition, and hence its young 

apparition in games research, made me consider all research papers and games related to the 

analysis and/or design of NLP GWAPs critical for this study. An exhaustive search of this 

emerging field of games research was thus conducted. For the same reasons, GWAPs unrelated 



14 
 

to NLP were considered highly relevant to provide context for GWAP design overall. Inclusion 

criteria in this case, consisted of the popularity and success of those games and the similarity 

of their purpose to language resource acquisition from a design perspective. Regarding NLP-

related literature, the most widely accepted, to my knowledge, definitions of terms in the field 

of Computational Linguistics (CL) were chosen. This is on the grounds that the aim of this 

study is not to increase proficiency in NLP, but to allow for some familiarity with the purposes 

of the human computation approaches, mainly for NLP GWAPs, and hopefully sharpen the 

image of the different challenges entailed in designing for a specific NLP task over another. 

2.2 Advance Organizer 

Two areas of research, Natural Language Processing and Games-With-A-Purpose, are covered 

in the subsections of Literature Review and the order of the discussions is as follows: 

• Natural Language Processing gives a brief overview of NLP-related terminology, 

challenges and applications, and discusses the current state of the art in NLP. 

• Approaches to Language Resource Acquisition outlines and compares the previously 

mentioned approaches to language resource acquisition, leading to Games with an NLP 

Purpose, where past and recent GWAP designs for various areas of NLP that have 

reported results for the nature of the playerbase of NLP GWAPs, alongside challenges 

and limitations unique to the approach, are examined.  

2.3 Natural Language Processing 

In broad terms, NLP is a discipline situated in the wider branch of Computer Science, and more 

accurately in the branch of Artificial Intelligence (AI), functioning as the bridge between 

computer native languages, namely machine languages, and human native languages, namely 

natural languages. To the best of my knowledge, there is no single agreed-upon definition of 

NLP to date, and the definition of Liddy (2001) is thus embraced throughout this paper: 
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Natural Language Processing is a theoretically motivated range of computational 

techniques for analyzing and representing naturally occurring texts at one or more 

levels of linguistic analysis for the purpose of achieving human-like language 

processing for a range of tasks or applications. (p. 2) 

Liddy (2001) draws a distinction between natural language processing and natural language 

understanding, advocating that the use of the term ‘processing’ is very much deliberate, and 

although the two terms are easily mixed up with each other, it should not be replaced with 

‘understanding’. Natural Language Understanding (NLU) is arguably the first phase of NLP or 

a prerequisite for NLP, concerned with comprehending what the speaker or writer is saying 

and mining metadata, namely the intention behind their words, to comprehend what is the 

speaker or writer aiming for. It is then that NLP applications may be tasked with annotating 

the now ‘understood’, but still unstructured data, and produce the so-called annotated data 

before moving to Natural Language Generation (NLG). NLG is arguably the final phase of 

NLP concerned with converting the now annotated data in machine language format back into 

natural language format. All in all, a highly capable NLP system works consistently and 

without fatigue from NLU-level tasks to NLG-level tasks. 

2.3.1 State-of the-Art NLP 

Although an exhaustive presentation of each and every challenge in current knowledge of NLP 

is beyond the scope of this study, a brief description of pivotal NLP challenges that may allow 

for understanding of the gravity of the challenge faced by each distinct GWAP approach that 

is described in the following subsections is given below. Of necessity, this study embraces the 

take of psycholinguistic research, supporting that the various levels of language detail may 

interact in a variety of orders and using information gained from what is typically thought as a 

higher level of processing to assist in a lower level of analysis is entirely possible (Liddy, 
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2001). To emphasize therefore the dynamic nature of NLP, the description of challenges in the 

state of the art in NLP that follows is narratively ordered: 

Ambiguity is one of the most significant challenges in NLP and one that when resolved is not 

an end in itself, rather a necessary step to overcome to enable further NLP tasks to be carried 

out (Ide & Véronis, 1998). There are five main types of ambiguity, among others: 

• Lexical is the ambiguity found in single words e.g. determining whether the word 

‘favour’ in a certain context is a noun or a verb. 

• Syntactic ambiguity is found on the sentence-level e.g. ‘Call me Mary!’ determining 

whether the person wants to be called Mary or is asking someone to call Mary for them.  

• Semantic refers to the ambiguity in the various interpretations of the meaning of words 

found as part of sentences e.g. ‘Ben and Jason are married.’ determining whether ‘are 

married’ refers to their individual marital status or their being married to each other. 

• Anaphoric ambiguity is closely related to the discourse phenomenon that is described 

shortly, Anaphora, and appears when a word or phrase refers to something or someone 

previously mentioned – the referent – but it is not clear who or what the referent is e.g. 

‘John and Nick met at long last. Long time no see, said he.’ determining whether ‘he’ 

refers to Nick or John.       

• Pragmatic ambiguity occurs when the meaning of a sentence is not clear in itself e.g. 

‘I hate you.’ may be interpreted as a serious expression of hatred towards another, but 

may also be implying irony, sarcasm or other hidden meanings.  

In their analysis of lexical ambiguity in Modern Greek, Gakis et al. (2015) state that the most 

commonly occurring type of ambiguity is apparently the lexical one, and advocate that current 

computer applications are not yet able to disambiguate complex corpora efficiently.  
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Anaphora is defined as a linguistic phenomenon of pointing back to a previously mentioned in 

the text, as opposed to Coreference, which is the act of referring to the same referent in the real 

world (Mitkov, 2001). Mitkov (2001) continues by noting that not all varieties of anaphora 

have a referring function, such as verb anaphora.  

Under-resourced Languages are defined as languages with some of, if not all, the following 

aspects: lack of a unique writing system or stable orthography, limited presence on the Web, 

lack of linguistic expertise, lack of electronic resources for speech and language processing, 

such as monolingual corpora, bilingual electronic dictionaries, transcribed speech data, 

pronunciation dictionaries, vocabulary lists, etc. (Berment, 2004; Besacier et al., 2014; 

Droutsas, 2018; Krauwer, 2003). 

Domain-Specific Languages refer to the specific language terminology used in the magic circle 

of each domain e.g. legal terminology, computer science terminology. The apparent lack in 

heterogeneous data sources results in the need for the development of different NLP models 

tailored to each domain, hindering progress in the development of general-purpose NLP 

systems (Palomar et al., 2001). Ambiguity can also be domain-specific (Droutsas, 2018). 

Data Quality problems are referred to as anomalies that may be either syntactical (e.g. lexical 

errors, domain syntax errors), semantic (e.g. duplicates, contradictions), or coverage (e.g. 

missing values) (Oliveira et al., 2005). In this paper, the term ‘dirty data’, in accordance with 

the definition given by Kim et al. (2003), is used to refer to such anomalies. Dirty data are 

frequently seen in unstructured corpora, posing additional challenges for NLP in the form of 

recognizing abbreviations, slang, colloquialisms, sarcasm, etc. Oliveira et al. (2005) suggest a 

taxonomy of data quality problems organized by granularity levels of occurrence, ranging from 

the existence of homonyms to misspelling errors to missing words.  
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Data Availability problems relate to what corpora are available to NLP researchers to study 

certain linguistic phenomena like the previously mentioned anaphora or ambiguity. This is 

particularly crucial, and ties back to the scarcity of heterogeneous data sources to satisfy the 

increasing demands in the development of cross-domain NLP systems, on the grounds that 

annotated corpora available to NLP researchers are in short supply, and particularly so for 

under-resourced languages. 

2.3.2 NLP Applications 

The rise of the World Wide Web gave rise to novel research challenges, such as the need for 

the automated processing of the large volume of unstructured data available on the Internet 

(Liu & Zhang, 2012). Natural language understanding, processing and generation have hence 

grown rapidly and have been being applied to various areas, some of the most frequent of which 

are the following: 

Machine Translation (MT) refers to AI systems tasked to translate text or speech swiftly and 

accurately from one natural language to another. MT is perhaps the earliest of NLP application 

areas, but it remains a challenging one, due to the necessity for sense disambiguation of words 

between languages, and this is eventually even more so for under-resourced languages. 

Information Retrieval (IR) aims to optimize speed and relevance in tracing key documents for 

a given search query in a large set of, usually unstructured, data like the Web. The challenging 

aspect of IR is that without proper annotation, every available document in a given large set of 

data would be scanned, resulting in a considerable loss of time and computing power.    

Information Extraction (IE) is concerned with extracting key information from unstructured 

data. Key information in this sense usually refers to people, organizations, locations, etc. IE is 

distinguished from Data Mining as it aims to extract known information, as opposed to hitherto 

unknown information or metadata.  
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Opinion Mining, or Sentiment Analysis, is described by Stylianidis et al. (2017) as the field that 

deals with the automated extraction of opinions and its goal being the computational study of 

opinions and sentiments that are expressed towards entities.   

Speech Recognition involves recognising phonetic and lexical levels of natural language to 

foster the development of question-answering, chatbots, dialogue systems, etc., most known 

examples include Alexa, Siri, Watson, etc. 

It is therefore of no surprise that organizations are constantly on the lookout for the 

most novel and cutting-edge approach to breaking new ground in NLP. 

2.4 Approaches to Language Resource Acquisition 

Now that we can appreciate how relevant NLP is, a more detailed description and comparison 

of the various approaches to acquiring language resources that were briefly mentioned in 

previous sections follows. 

2.4.1 The Gold Standard 

The term ‘gold standard’ is generally used to refer to texts annotated by linguistic annotation 

experts and it is possibly used to indicate the high quality of the annotated corpora produced 

as a result of this approach. According to Chamberlain et al. (2013), the methodology that is 

typically followed with this approach involves two annotators individually annotating each 

document based on a previously agreed-upon coding scheme under the supervision of a domain 

expert, in this case a linguist, followed by merging the individually annotated texts and 

performing an inter-annotator agreement to account for quality control. Examples of resulting 



20 
 

annotated corpora include OntoNotes,2 Treebank,3 Proposition Bank,4 Wall Street Journal 

(WSJ),5 TIGER,6 SALSA,7 etc. 

 The experts approach in language resource acquisition is known to often involve the 

use of various annotation tools. In his Ph.D. thesis, Madge (2020) notes that annotation tools 

have as of recently progressed into web applications, and continues by outlining several key 

traits in the advancement of the tools that could be of value to implement in the design of 

human computation approaches: indicatively, non-expert friendly UI, web-based system, pre-

annotation provided by pipeline, direct integration into microwork crowdsourcing, project 

management and roles. 

As previously mentioned however, the manual annotation of corpora is generally 

advised only when ensuring high quality data is paramount and has become quite common for 

the evaluation of non-expert judgments in human computation approaches (Chamberlain et al., 

2008; Jurgens & Navigli, 2014; Madge et al., 2017; Venhuizen et al., 2013). Although expertise 

in linguistics may account for the noisiness of the data, typically expected from non-expert 

annotation judgments, multiple studies have shown that given a sufficient set of non-expert 

contributors, their collaborative judgment can be comparable to, and in some areas of NLP 

even surpass, that of annotation experts (Callison-Burch, 2009; Snow et al., 2008). 

 
2 https://catalog.ldc.upenn.edu/LDC2013T19 

3 https://catalog.ldc.upenn.edu/LDC99T42 

4 https://catalog.ldc.upenn.edu/LDC2004T14 

5 https://catalog.ldc.upenn.edu/LDC2000T43 

6 https://www.ims.uni-stuttgart.de/en/research/resources/corpora/tiger/ 

7 http://www.coli.uni-saarland.de/projects/salsa/corpus/ 
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2.4.2 Microtask Crowdsourcing 

Crowdsourcing is defined by Howe (2006), the first to use the term, as “the act of taking a job 

traditionally performed by a designated agent (usually an employee) and outsourcing it to an 

undefined, generally large group of people in the form of an open call” (Crowdsourcing: A 

Definition section, para. 1). Microtask Crowdsourcing, or Microworking, is a variation of 

crowdsourcing pioneered with Amazon Mechanical Turk (AMT or MTurk) to leverage the 

increase in accessibility to large numbers of anonymous workers, or turkers, with the rise of 

the Web by requesting the completion of certain tasks in exchange for being paid a small 

amount of money. These tasks are commonly referred to as Human Intelligence Tasks (HITs) 

in the crowdsourcing business model. Other microworking platforms include Sama,8 Appen,9 

etc. Although the shift to crowdsourcing is motivated by the need to scale, accelerate and 

reduce costs in language resource acquisition, the main reason for the shift to microworking is 

due to language resourcing being considered for the most part unentertaining and laborious 

(Chamberlain et al., 2013). 

 Despite microworking being advised for small to medium scale language resourcing 

and having shown promise in various areas of NLP, various studies have also revealed that 

upscaling the amount of non-expert annotators does not necessarily increase annotation quality 

(Chamberlain et al., 2013). The experts approach has in fact proven to perform considerably 

better in certain NLP areas such as word sense disambiguation (Bhardwaj et al., 2010). This 

puts emphasis on devising design solutions to deal with poor quality judgments and retain 

contributors who are loyally producing quality annotation, namely reliable contributors. This 

 
8 https://www.sama.com 

9 https://appen.com 
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is but a small sample of the uneven levels of expertise of contributors and the importance of 

training contributors in human computation approaches overall.    

2.4.3 Games-With-A-Purpose 

Games-With-A-Purpose (GWAPs) is another variation of crowdsourcing fundamentally 

distinguished from microworking by its core incentive in player entertainment to motivate 

contributors over monetary incentives. GWAPs are thus broadly considered a more ethically-

sound approach to collaboratively furthering human computation efforts. This does not only 

distinguish GWAPs from other forms of crowdsourcing, but also from games known as serious 

games. In essence, serious games aim for learning experiences, or put in simpler terms, 

teaching things to their players. It is safe to assume that these ‘things’ are often uninteresting, 

hence why a game needs to be developed to motivate players to play and eventually, and 

hopefully, learn those desired ‘things’ (Games and NLP, 2019). Unlike serious games, the 

purpose in GWAPs does not revolve around teaching the player, rather they seek to obtain 

valuable data from the player as a result of them having ‘fun’ playing the game (Grác & 

Neverilová, 2010). This implies that the target players of GWAPs are finding the game 

entertaining by definition, uplifting a potential design challenge in needing to devise ethical 

design solutions to attract players to play a game, whose target players do not find it 

entertaining by definition. 

 As previously mentioned, GWAPs were pioneered by Von Ahn who released the ESP 

game, one of the most successful GWAPs to date, that invites its players to take on the task of 

image labelling (Von Ahn & Dabbish, 2004). Image labelling is, in fact, a computationally 

difficult task, as comprehending what is depicted in an image is relatively easy for humans but 

difficult for machines. In the game, two players are entitled with labelling the same image and 

were both their individual judgments identical, the game proceeded by considering their 
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judgment appropriate, namely an output-agreement measure. The ESP game has also inspired 

lots of recent GWAP designs, whose designers have built upon its successful design to tackle 

emerging computationally difficult tasks (Chklovski, 2005; Madge et al., 2017; Musat et al., 

2012; Seemakurty et al., 2010). Other popular GWAPs for purposes other than language 

resource acquisition include Foldit10 for protein folding, PeekaBoom for image segmentation, 

etc. 

GWAPs have grown increasingly ambitious ever since, in regard to the computationally 

difficult tasks they are tackling, demonstrating that the inherent difficult of the task at hand 

also has an impact in assuring the acquisition of quality resources (Cooper et al., 2010). Tuite 

(2014) however, notes that this increase in complexity poses, other than a challenge, a 

significant opportunity for GWAPs to excel beyond other types of crowdsourcing. This 

potentially relates to the multitude of opportunities that researchers have acknowledged in 

games for teaching their users (Tuite, 2014). In traditional games, motivating participation is 

arguably sufficient, whereas in human computation approaches, and in GWAPs in particular, 

it is also crucial to motivate players to contribute quality human resources, as it has been 

pointed out that although one important success factor of crowdsourcing lies in its ability to 

gather a crowd; that crowd also needs to be doing some work, else it risks producing lacklustre 

results compared to manual acquisition by domain experts in certain areas, as witnessed in the 

previous subsection (Chamberlain et al., 2012). Thus, training should ideally engage the 

participant to increase their knowledge to the point of becoming a pseudo-expert, presuming 

that the more they participate, the more of an expert do they become (Chamberlain et al., 2013). 

All in all, GWAPs excel at training their users and although they might be more 

expensive than microworking approaches during set-up, they make up for it as they grow way 

 
10 https://fold.it 
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cheaper as data collection progresses (Chamberlain et al., 2013). GWAPs have thus proven 

more suitable for large scale and persistent data collection over other crowdsourcing 

approaches, and allow for linguistic ambiguity unlike the experts approach (Chamberlain et al., 

2013). GWAPs are also conceptually more ethical, as they eschew direct financial incentives 

to motivate the collaborative collection of data and have, in effect, the added benefit of allowing 

employment of personal, social and financial incentives, as a means to minimise cost and 

maximise persistence (Chamberlain et al., 2013). Nevertheless, landing on a harmonious 

balance between designing for enjoyability and quality human resources remains an everlasting 

challenge in GWAP design, particularly so for complex computationally difficult tasks, in 

which case players do not benefit directly from their completion (Chamberlain et al., 2013). 

2.5 Games with an NLP Purpose 

Within NLP, multiple GWAPs have been developed for a large variety of linguistic annotation 

tasks, including, anaphora resolution, paraphrasing, tokenization, named entity recognition 

(NER), word sense disambiguation (WSD), lexical relations, etc. Nevertheless, it has been 

argued that to be considered successful, GWAPs need to acquire players alongside traditional 

games (Madge et al., 2019a). Despite the arguable success of various NLP GWAPs like 

PhraseDetectives or JeuxDeMots, NLP GWAPs have yet to boast a playerbase equivalent to 

that of the most successful GWAPs like ESP or Foldit. Kicikoglu et al. (2019) suggest that this 

might be because competition in releasing online games is ever-growing. Additionally, the ESP 

game in particular, employed very effective forms of advertising, on top of a highly attractive 

interface design (Chamberlain et al., 2013). However, these factors may only add to the 

challenges unique to NLP GWAPs, such as the inherent difficulty of language resource 

acquisition that we discussed in previous sections. 
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2.5.1 State-of-the-Art NLP GWAPs 

Here follows a list of all NLP GWAPs that have reported results for the nature of the playerbase 

of GWAPs for language resource acquisition, known to me at the point of this research. For 

completeness, all notable NLP GWAP efforts known to me at the point of this research may be 

found in Appendix A, including citations to the corresponding sources when not mentioned in 

the main text and links to the games online where available, alongside certain key information 

for each approach. The following list is narratively ordered; judged as per the complementary 

knowledge each game offers, in regard to the players of NLP GWAPs, following the game 

preceding it. Considerable attention must be paid however, as the list is by no means a 

representation of what each NLP GWAP approach learnt from the one preceding it, as the list 

is not chronologically ordered, and thus does not correspond to the data available to the 

respective NLP GWAP designers at the time.  

JeuxDeMots (JDM) is a central two-player NLP GWAP released in 2007 and later 

complemented by a series of voting games, namely LikeIt, AskIt, ColorIt, SexIt, PolitIt, 

Selemot, Yakadirou, having been building a lexical-semantic network for French of over 180 

million relations, known as the RezoJDM, as a result of both player judgments and automatic 

inference mechanisms (Lafoucarde, 2007; see also Fort et al., 2018; Joubert et al., 2018; 

Lafourcade et al., 2015, 2017). The designers emphasise the synergy between the two and 

estimate that the network would have been approximately 83% smaller had it not been for 

automatic inference methods. About the players, JDM demonstrated that it is usually 

collaborators (e.g. computational linguists) who are informed first about your game, but only 

around 20 players reported to find the contribution to science more important than having fun 

playing, and were mostly seen playing on incomplete and difficult term-relation couples. 

Transparency and availability of the resulting data matters to these players, as opposed to the 

majority of the playerbase, which has shown more interest in playing than knowing what the 
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data are used for. The top 10% of the playerbase were reported to represent 90% of the activity 

in JDM.  

PhraseDetectives (PD) is a single-player NLP GWAP based on a detective theme, concerned 

with anaphora resolution, released in 2008 and later redeveloped for Facebook,11 having 

collected over four million player judgments (Chamberlain et al., 2008, 2009, 2012, 2016; 

Poesio et al., 2013). Its redevelopment for Facebook was motivated by the need for increased 

visibility and exploration of multiple ways of player collaboration and to leverage the emergent 

social incentives of social networking platforms. Its growth was significantly higher during 

periods of active advertisement and when additional prizes were offered, not to mention the 

fact that friend recommendations were responsible for recruiting the majority of social gamers. 

Furthermore, 67% of the players reported interest in playing the game if it was integrated with 

their profile and also reported being interested in widgets being added to their profile pages. In 

this version, female players accounted for 63% of the playerbase, 60% of the top ten players, 

and indicated a statistically significant difference of p < 0.05 in score and workload over the 

top ten male players. Female players, for the most part, reported to prefer word puzzle tasks to 

image sorting tasks. Results regarding the nature of player posts revealed that the more similar 

the game-related post is to what they usually post, the more likely they are to post it; with most 

posts, 52%, being social in nature. Both versions of PD indicated that the majority of the 

playerbase only plays for a short period of time with 1.3% of the playerbase being responsible 

for 73% of annotations in the original version and 1.6% being responsible for 89% of 

annotations on Facebook. Miscellaneous results about the players include a good taste for word 

games, an interest in improving English language skills, enjoying reading challenging texts, 

 
11 https://www.facebook.com/login/?next=https%3A%2F%2Fapps.facebook.com%2Fphrasedetectives 
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disliking time constraints, seldom not being motivated by progressive elements, high-scoring 

players liking competition. 

Mole Hunt and Mole Bridge are two games that complement each other to achieve the purpose 

of fixing bad Optical Character Recognition (OCR) results in the newspaper archives of the 

National Library of Finland (NLF) (Chrons & Sundell, 2011). Mole Hunt resembles the Whack-

A-Mole game and acts as a filter, presenting the original word and its respective OCR result to 

the player for them to compare the two, effectively sorting out the words that were identified 

correctly by OCR and passing the incorrect ones to Mole Bridge. In Mole Bridge, the player 

aims to build a bridge of blocks that the player creates by typing in words to prevent moles 

from falling. The games were deployed on Facebook and although half the players were males, 

reported results support those in PD with female players contributing more than male players, 

reporting an almost double amount of completed tasks and spending a higher-than-average time 

playing per session of 13 minutes and 45 seconds. However, the top four scoring players were 

all males. Much like JDM and PD, there is an uneven distribution of quality in player judgments 

with 1% of players being responsible for approximately a third of the total workload. 

TSentiment is an NLP GWAP for opinion mining in the social network of Twitter, tasking the 

player with classifying tweets based on polarity and sentiment from a dataset of more than 65 

thousand tweets (Furini & Montangero, 2016). The game is intentionally simple both at an 

interface and content level, so as to align with the more typical way of accessing social 

networking platforms in recent days, namely mobile devices, and thus encourage play when 

idle. The designers also emphasize the improvement of player filtering and progression as an 

important future step to engage and retain players. TSentiment also reports an uneven 

contribution rate from its playerbase with 25% of players classifying less than ten tweets. 
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RoboCorp is a GWAP developed for NER for the Polish National Corpus that involves the 

player trying to communicate with a robot that does not speak Polish and has to annotate named 

entities to aid him in getting back home (Dziedzic, 2016; Dziedzic & Włodarczyk, 2016). 

RoboCorp employs certain aspects of the Free-to-Play (F2P) revenue model that has grown 

popular for appealing to casual gamers. The specific mechanics used in this case, aim to 

encourage small purchases for in-game progress, namely micro-payments, to improve player 

retention. Although no further design principles of the F2P model are incorporated in 

RoboCorp, designers suggested that F2P-inspired elements had no negative impact on the 

quality of resulting annotations, as had commonly been so with the use of mechanics that do 

not serve the purpose of the GWAP at hand, namely orthogonal game mechanics. 

WordClicker is a single-player GWAP, where the player acts as a baker whose goal is to make 

cakes by gathering ingredients through clicking on the words associated with them (Madge et 

al., 2019a, 2019b). WordClicker aims for both text annotation and player education in NLP, so 

that players may then proceed to harder annotation tasks. The game is inspired by clicker games 

and language learning platforms and is thus designed to appeal to so-called casual gamers by 

incorporating design principles from ‘Ville type clicker games that leverage the F2P revenue 

model. Target players are assumed to require a strong initial incentive, favour short gameplay 

sessions and portability, and prefer valuable small purchases for in-game progress over initial 

purchases.      

Wormingo is a game with the purpose of anaphoric annotation, dividing the process into two 

phases, namely the motivation phase and the annotation phase (Kicikoglu et al., 2019). The 

game makes use of linguistic puzzles in its motivation phase, asking players to identify the 

missing words in the blanks presented to them, either in a fill-in-the-blanks, hangman or 

crosswords fashion. Designers assumed that target players would be attracted to word games 

and players reported requiring some time to think about their annotations and favouring a small 
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pause in between annotations, despite not finding post-motivation phase annotation moments 

overly intrusive. 

1001 Paraphrases is an online NLP GWAP inviting players to identify paraphrase variants for 

one specific expression at a time (Chklovski, 2005). Players were intentionally asked to guess 

partially obfuscated answers with this approach, so as to potentially convert deviant players 

into reliable contributors. Results were very positive, indicating that of the 20,944 paraphrases, 

a mere 5% contained misspellings, 0.23% contained swear words and 0.12% were nonsense 

entries.  

Word Sheriff is an interactive word game, loosely based on the Pyramid game show franchise, 

involving one player being assigned the role of a ‘narrator’ and several other players the role 

of the ‘guesser’ (Parasca et al., 2016). The narrator is given a word or phrase by the system and 

proceeds by giving clues to the guessers, allowing them to make a guess about what that word 

or phrase might be with each clue, until somebody guesses it right. Reported results on player 

behavioural patterns indicated that guessers devised more creative strategies compared to 

common word association games, like using antonyms, hypernyms and prior world knowledge 

to guess the target word or phrase. The designers advocate that this is due to the conversational 

nature of the game allowing for multiple responses. 

uComp Language Quiz is an NLP GWAP for multilingual language resource acquisition that 

was conceptually inspired by another NLP GWAP, Sentiment Quiz (Scharl & Föls, 2017). 

High-ranked players reported being extremely vigilant when solving tasks, so as not to risk 

their high rank. Results reported from a playerbase of 2,688 users indicate that the five 

dominant languages were French (55.9%), English (24.4%), Russian (11.9%), Spanish (6.7%) 

and German (1.0%).   
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2.5.2 Limitations 

Researchers have expressed doubts about whether GWAPs for language resource acquisition 

are exactly GWAPs, as per the original definition, or if they are in fact more closely resembling 

gamified annotation tools (Jurgens & Navigli, 2014). In effect, the original definition of 

GWAPs wants people unconsciously solving large scale problems as a by-product of play (Von 

Ahn, 2006). Text annotation being evident in most, if not all, NLP GWAPs is thus the reason 

for questioning if the success of NLP GWAPs such as PhraseDetectives, in collecting over 

four million judgments from players, can be considered a success resulting from a truly gaming 

approach to language resource acquisition. The inherent difficulty of language resource 

acquisition thus, raises the challenge of comprehension, limiting the space available to 

designers of NLP GWAPs to focus ludic elements towards NLP annotation tasks, whereas 

designing GWAPs for simpler tasks is not as demanding in training players and allows for a 

natural production of annotations as part of the ludic activity (Kicikoglu et al., 2019). 

Training players in NLP GWAPs is commonly achieved by evaluating their judgment 

against a gold standard (Chamberlain et al., 2008; Jurgens & Navigli, 2014; Madge et al., 2017; 

Venhuizen et al., 2013). Although the abundance of opportunities in training users is one of the 

strongest advantages of games over other crowdsourcing approaches, the time spent for the 

evaluation of the player against a gold standard, namely wait time, is a time span for the 

duration of which the player is not actively producing annotations (Chamberlain et al., 2013). 

This is an arguably necessary measure to assess the reliability of the player in text annotation 

and thus limit poor judgment calls to account for quality control. Regardless of whether the 

annotator is deemed reliable or not, the time spent for their evaluation risks slowing down the 

system considerably (Chamberlain et al., 2013). Quality control is particularly important in 

NLP GWAPs to assure the validity of the approach, as the system aims for the players to 

provide an answer in the form of an annotation judgment and does not have the answer itself, 
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other than when evaluating player judgments against a gold standard, to identify poor judgment 

calls on the spot. This issue is termed by Barrington et al. (2009) as the cold start problem and 

it has hence invited the incorporation of measures such as the output-agreement practice that 

assure the non-negotiated nature of the resulting language resources. Miscellaneous challenges 

found in GWAPs for language resourcing include dealing with attention slips, malicious 

behaviour, bad data filtering and language-specific features. 

2.6 Theoretical Framework 

The emergence of NLP and its applications has made the search for the most cutting-edge 

approach to language resource acquisition more relevant than ever. Although it is difficult to 

draw conclusions when comparing and evaluating the afore-mentioned approaches in terms of 

accuracy, it is generally accepted that the experts approach is adequate when data quality is 

paramount, microworking is suitable for small to medium scale resourcing and GWAPs are 

preferred for large scale and persistent resourcing (Chamberlain et al., 2013; Madge, 2020). 

However, NLP GWAP interfaces being text-based for the most part, tend to have a closer 

resemblance to annotation tools over traditional games (Jurgens & Navigli, 2014). Despite 

producing satisfactory results, applying gamification to motivate and retain players contradicts 

the original definition of GWAPs and challenges designers to map the task completely into a 

game instead (Madge et al., 2017). The original definition of a GWAP therefore, dictates the 

goal, and arguably the biggest challenge, in designing NLP GWAPs, which is amplifying 

engagement to achieve the inherent purpose in large scale quality language resource acquisition 

(Lafourcade et al., 2015). Successfully doing so however, entails multiple benefits for NLP, 

owing to the fact that language resource acquisition with the gaming approach is ethical, less 

likely to attract spammers, cost-effective and produced as part of non-negotiated contributions 

(Chamberlain et al., 2013; Joubert et al., 2018). 
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In their paper Joubert et al. (2018) reflect on lessons learned after their ten-year long 

experience of gathering lexical relations with JeuxDeMots, underlining that the sustainability 

of a GWAP depends on its ability to recruit, engage and retain players. Additionally, Joubert 

et al. (2018) advocate that to be sustainable an NLP GWAP should indicatively be attractive, 

fun and interesting at the interface level, and even more so at the content level, easy to 

understand, able to arouse addiction and to allow the filtering of players. Referring back to 

the question posed at the beginning of this study, the review of reported results on the players 

of NLP GWAPs has made it possible to state that there is a multitude of complex reasons that 

encourage players to play games. Identifying those reasons that engage the players of NLP 

GWAPs in particular, is crucial to remain less vulnerable to the previously mentioned uneven 

distribution of quality in player judgments, and allow for the generation and prioritization of 

those game features adequate to sustain a large, competent and loyal enough playerbase 

(Chamberlain et al., 2013; Chklovski, 2005). 

2.7 Persona-focused Design - Method Description 

Persona-focused design involves the creation of fictitious users, the so-called personas, which 

aim to be as accurate representations of real target users as possible, built upon a combination 

of fiction and real-user data (Nielsen Norman Group, n.d.). It is a user research method that 

aims to limit the generation and prioritization of design decisions motivated by stereotypical 

thinking and preconceived notions about users (Nielsen, 2004). Personas seek to provide a lens 

through which designers may look at a system from the point of view of the user, and thus 

create a shared view of target users within members of design teams (Nielsen, 2004). Several 

researchers have in fact identified the main strength of personas in creating empathy and 

sympathy for the users, on the grounds that ‘Nick despises timed sessions’ (I have to guiltily 

admit to absolutely love them though), has an added immediacy that ‘Several participants in 

the usability tests reported to feel pressure during timed sessions’, simply does not have 
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(Nielsen, 2004; Pruitt & Grudin, 2003). Immediacy in this case, is supported by the notion that 

being captivated by concrete and intentionally highlighted details about a singular and specific, 

familiar user, results in a focused design process devoid of abstractions and generalizations that 

Cooper (1999) argues is in fact the most effective way of satisfying a broader audience (Cooper, 

1999; Harley, 2015; Nielsen, 2004). 

 Personas therefore, are a goal-oriented discussion tool in the designers’ arsenal and 

make the basis for strong user-centred scenario creation, allowing for a believable exploration 

of functionality that is only possible due to the familiarity with user physical, social, psychic 

and ideological characteristics that sharpen the image of their reasons for action (Cooper, 1999; 

Grudin & Pruitt, 2002; Nielsen, 2004; Pruitt & Grudin, 2003). Scenarios nonetheless leverage 

the accumulated knowledge in demands for the system generated by the identification of 

individual user needs, and aim to familiarize the reader with the system, the range of potential 

user actions and how those may move the story forward, and all in all, to foster communication 

about the context for which design suggestions are to be made (Bødker & Christiansen, 1997; 

Bødker, 2000; Erickson, 1995; Nielsen, 2004). Scenarios are in this sense fundamentally 

different from predictions, as the goal is not to predict the future per se, rather they seek to 

make discussions about feature generation and prioritization, in both a user and designer 

friendly language, possible (Nielsen, 2004; Potts, 1995; Van der Heijden, 1996). 

The decision to complement the personas with scenarios is motivated by the fact that 

neither personas nor scenarios are recommended as a stand-alone method (Nielsen, 2004). 

Admittedly, both could still be of some value in facilitating design decisions on their own, but 

personas excel in amplifying the effectiveness of other usability methods, while the ability of 

the scenarios to produce trustworthy solutions to the needs of the character is hindered by how 

flat, or unvivid, the description of the character is, and thus hardly believable, when not 

complemented by personas (Nielsen, 2004; Pruitt & Grudin, 2003). The two usability methods 
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are thus employed here, in an attempt to complement each other towards a shared effort to 

communicate design possibilities among design team members and end discussions about 

design solution suitability. 

3. Methodology 

The prerequisite of amplifying enjoyability to achieve their intrinsic purpose to distinguish 

NLP GWAPs from traditional annotation tools, aligns with the previously mentioned lack of 

studies evaluating NLP GWAPs for enjoyability, and together they motivate my choice of 

methods in Engaging Persona Building and Narrative Scenario Creation (Madge, 2020; 

Nielsen, 2004). In fact, Cooper (1999) has pointed out that designers tend to have vague, and 

often even contradictory, ideas about who their target users are and are commonly seen aiming 

design decisions towards users with similar traits with their own. This is further supported by 

Hasdoǧan (1996), who reports that designers have a tendency to prefer picturing their users 

based on imagination and own experiences over examining possible existing information about 

them. In a related vein, Sharrock and Anderson (1994) describe design team members 

conceiving and communicating pictures of users amongst themselves without having ever met 

one. In the context of NLP GWAPs in particular, Hladká et al. (2009) have stated verbatim that 

“GWAPs are open-ended stories so until the game is released, it is hard to say if the players 

will find it attractive enough” (p. 55). 

3.1 Data Collection 

Building Engaging Personas and creating Narrative Scenarios puts demands on the field data 

that need to be collected to assure the validity of the approach, owing to the fact that the more 

selective and accurate the collection on which the personas and scenarios are built, the less 

room is left for interpretation based on own experiences and imagination, resulting in more 

accurate representations of actual users and their interaction with NLP GWAPs (Nielsen, 
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2004). In this light, the data required to conceive a foundation document of the standards 

recommended by Pruitt and Grudin (2003) were gathered. These include demographics, 

behaviours, goals, fears and typical activities to make sense of motivating factors behind 

actions in given settings. The foundation document acts in this sense, as a storehouse of the 

field data gathered for each persona and is used as a foundation stone for the persona building 

and scenario creation process (Pruitt & Grudin, 2003). 

 First, secondary data were obtained by conducting a literature review that focused on 

reported results about the players of NLP GWAPs, the search strategy for which, previously 

described in the Search Strategy subsection, was inspired by Snyder (2019). The resulting data 

were previously outlined in the State-of-the-Art NLP GWAPs subsection. Second, additional 

data were kindly provided by Prof. Richard Bartle, who contacted and received confirmation 

to share the data with me by Chris Madge, the owner of the data. Thank you, Richard and 

Chris! The data included user activity metrics for TileAttack and WordClicker, gathered as part 

of Madge (2020), providing me with insight about proportional playerbase size and impact, 

and may be found in Appendix B and Appendix C, respectively. The data also included personas 

built as part of the DALI Project12 for GWAPs with the purpose of anaphora resolution, namely 

TileAttack, WordClicker, Wormingo and one or two other game ideas that were later rejected 

in part because they did not fit the personas, and may be found in Appendix D. Last but not 

least, the data also included Tobi, a persona presented in a different format, that is the last 

survivor of a set of personas built for a lecture series, and may be found in Appendix E. 

3.2 Data Analysis 

The field data about the players contained in the foundation document are analysed to enable 

the move from field data interpretations to personas built to play an active role in the scenarios. 

 
12 http://dali.eecs.qmul.ac.uk 
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For this purpose, this study follows the procedure proposed by Nielsen (2004), advocating 

about moving from personas to engaging personas and from scenarios to narrative scenarios. 

An abstract version of a feature-persona weighted priority matrix for feature prioritization 

facilitation that is fully compliant with the standards described by Pruitt and Grudin (2003), is 

also created, and adjusted accordingly for NLP GWAPs, to deepen the discussion. 

3.2.1 Engaging Personas 

According to Nielsen (2004), engaging personas are distinguished from traditional personas on 

the basis that they have no predefined set of goals, rather the goals in this case originate from 

user needs, who in their turn originate from the respective field data, and only arise once 

inserted in the context of the respective scenario. The engaging persona is thus, a fictitious user 

that remains passive until inserted in the scenario, whereupon they seek to provoke 

engagement, in the form of empathy and sympathy, by being as realistic a representation of an 

actual user that designers may identify with and envision the lives of, as possible (Jordan, 

2003). The founding notion is that the more members of a designer team are able to perceive a 

persona as ‘real’, the more probable it becomes to consider and cater to their needs during the 

design decision making process (Dam & Siang, 2020). Lene Nielsen (2004) recognizes five 

characteristics for the engaging personas; indicatively an engaging persona has physical, 

psychic, social and ideological characteristics, as well as character traits in opposition and 

peculiarities. 

 Furthermore, one persona built in this study is responsible for the identification of the 

most impactful area where design decisions should be focused, originating from field data 

regarding playerbase size and influence, and is known as the primary persona (Cooper, 1999). 

The distinction between the primary and secondary personas may as well be the most important 

factor to consider when building the personas for the context of NLP GWAPs, where equal 
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treatment of contributors, namely majority voting, has proven false in practice, due to the 

uneven contribution of the players in quality language resources (Passonneau & Carpenter, 

2014). The secondary personas however, should not be undervalued as Kanefsky et al. (2001) 

have reported that not-so reliant contributors may even account for 30% of total contributions 

in certain systems, and an abstract version of a feature-persona weighted priority matrix is 

created, in an attempt to determine and depict their overall playerbase size and impact in quality 

resource acquisition, and thus allow designers to draw inferences about the extent of their 

influence in the design decision making process (Pruitt & Grudin, 2003). 

3.2.2 Narrative Scenarios 

The scenarios created in this study, are external story-driven scenarios, namely narrative 

scenarios, in the sense that they aim to explore possible future situations and outputs, and to 

transform the hitherto static descriptions of the engaging personas into dynamic descriptions, 

effectively switching their status from passive to active, as they grant them an active and unique 

role in the plot, space and time of the scenario (Nielsen, 2004). The narrative is in this sense, 

an organisation of present-time events describing the movement from a start to an end point, 

involving causal relations between the actions of the persona, the reactions of the game and the 

later reactions of the persona to the reactions of the game; whereas the story encompasses all 

the events to be depicted in a narrative, past, present and those left for the reader to assume or 

guess, which are linked together by the means of the plot to allow the progression of the story 

(Cobley, 2001). The elements essential to every scenario are the events, the character, the 

persona in this case, and the setting (Abbott, 2014; Nielsen, 2004). Those are complemented 

by dramatic elements in the context of the so-called narrative scenarios including, the start 

point establishing the goals of the persona, the middle point describing their motivation and 

navigation in pursuing their previously established goals, and the end point stating the 
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resolution of events, either positive or negative, depending on whether the engaging persona 

successfully achieved their goals or not respectively (Nielsen, 2004). 

3.3 Limitations 

Although the selected methods are particularly relevant in addressing the overarching research 

question, as advocated throughout the Methodology section, it is important to take into account 

the apparent limitations that they entail; indicatively: 

• No definitive answers, to my knowledge, regarding the appropriate number of personas 

to build, inclusion and exclusion criteria for field data selection, procedure to follow to 

move from field data to personas, and how a written description may provoke 

engagement (Nielsen, 2004). 

• No cure for all NLP GWAPs, on the grounds that the field data sources are derived from 

GWAPs with a range of NLP purposes, which may, or may not, be directly comparable 

or inherently compatible, as shown with well-known examples of NLP GWAPs like 

ZombiLingo, where the incorporation of certain design elements is NLP-task specific 

and therefore ill-advised for incorporation across GWAPs with a variety of NLP 

purposes (Madge et al., 2019). Other than being NLP-task specific, data may also be 

language-specific and thus not easily transferable even for GWAPs with the same NLP 

purpose in a different language (Green et al., 2010).  

• Scarce reports on data about player enjoyability demands interpretation of the results 

with great care, as even though great effort has been made to complement the personas 

and scenarios with essential quantitative and qualitative data, there is a literature gap in 

field data pertinent to the aim of this study that hinders the creation of personas and 

scenarios based entirely upon player-reported data (Madge, 2020). 
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• Limited time to engage with the personas puts constraints on the space available to 

make implications about their ability in engaging the reader, as holistic representations 

of actual players, on the grounds that long-term engagement between the designer and 

the personas is required to absorb nuances, much like with real people, to achieve the 

afore-mentioned immediacy; the claim to fame of personas over other user-research 

methods as a whole (Pruitt & Grudin, 2003). 

 Nevertheless, the aim of this study is to situate itself within the state of the art in the 

design of GWAPs for language resource acquisition, and as such deepen the discourse around 

design possibilities tailored to the unevenly contributing playerbases of NLP GWAPs, as 

specified in the research question posed in the Introduction section. It is therefore, beyond its 

scope to provide solutions beyond describing my personal interpretation of the current state of 

the art and elaborating on my attempt of approaching the problem and consequently on the way 

I would encourage designers and researchers, including myself, to build on this perspective and 

explore its effectiveness in practical scenarios across GWAPs with various NLP purposes. 

4. Results 

Three engaging personas, one primary and two secondary, were built as part of this study; each 

deriving from ranges within the field data and distinguished from each other on account of 

related designer aims, namely player recruitment, education, retention and filtering, to settle 

upon the final number. Therefore, distinct designer aims dictated the sufficiency of the number 

of personas built for this study, sticking to Zou’s (2016) rule of thumb that with personas ‘less 

is more’, and avoiding redundancies is essential for a focused design process. Complementary 

pictures accompany the personas, in order to enhance memorability, which according to Harley 

(2015) is the number one job of a persona; however, all pictures were obtained from UI Faces13; 

 
13 https://uifaces.co 
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there aggregated from Unsplash14 and Pexels15, after ensuring that they were free for 

commercial and non-commercial use, as per their attached licenses, and thus any probable 

resemblance with reality is purely coincidental. For reasons of space, only the information from 

the foundation documents that is deemed most additive to the description of the personas is 

presented here; the full versions of the foundation documents may be found in Appendix F for 

Nichelle Rogers, Appendix G for Sophie Barbier and Appendix H for Matteo Wyss, and 

although not necessary, reading them before reading the personas and scenarios is highly 

recommended. Without further ado, it is with great pleasure that I introduce you to: 

 

4.1 Nichelle Rogers – The Primary Persona 

Gender: Female Age: 36 

Market Size: 3.5% Influence: 72% 

Body Language 

Unblinking smiling eyes and mouth; 

Moves slowly; Sighs often 

Personality 

Competitive; Anti-social; Proud; Honest; 

Impatient Dreamer 

Personal Status  

Only child born in Florida in 1985 to an American 

father and a Congolese mother, who returned to 

Kinshasa after her husband had passed away. 

Moved to California in 2006 to study Public 

Relations and has been living alone there ever 

since, but she has remained in close contact with 

her mother, with whom she has always had a solid 

bond. Close friend circle of two best friends in Sylvia (an assistant) and Matthew (a 

programmer) both around her age. Active daily on Twitter, Facebook and Skype. Keeps in 

touch with her Skype contacts daily, which mostly include fellow players of her games of 

interest. Single (ready to mingle; she keeps saying to herself). Fashion lover (Takes great pride 

in her style). Feels more like herself when in large crowds. Aims but fails to frequent the local 

gym on a weekly basis. Speaks 6 languages including French, Spanish and Portuguese, outside 

 
14 https://unsplash.com 

15 https://www.pexels.com 
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English (her household language) and all 4 Congolese languages (Kikongo, Lingala, Swahili 

and Tshiluba), which she was very eager to learn from a very young age, even though she now 

only gets to speak in any of those languages when she visits her mother, which is typically not 

more than twice a year. 

Professional Status: Graduate of the University of California; Digital Marketer in a leading e-

commerce agency in California. 

Interests 

Coffee; Language Preservation and Learning; Casual online games and brainteasers; Likes Jazz 

and House music; Making her own style rock; Broadening her offline social circle as she misses 

spontaneous and genuine human talks and connection, for which she blames social media and 

online dating. 

 

 

 

 

4.1.1 Nichelle’s Scenario 

The clock was showing 16:13 when Nichelle could finally say, ‘Home sweet home!’, as she 

got back from work and ready to get a taste of her delicious spinach lasagna. Her homemade 

dish did not disappoint of course, but the same could not be said for her dating app matches. 

Not disappointing enough for Nichelle though, who only spent one sigh on this and by putting 

on a vinyl record in her turntable, she got her evening plan into motion, namely coffee and 

games until the clock struck 20:00 aka gym time. The relaxing sound of jazz and the warmness 

of her coffee and couch smoothened Nichelle’s progress in rising through the game ranks 

before it was workout time. Nichelle was in fact, not messing around; she would devote herself 

fully into the game as she has been doing since one and a half year ago, when a Facebook friend 

of hers first invited her to this game. In-game, she competes against other players by solving 

linguistic puzzles that vary in nature and have been getting progressively difficult to the point 

that even Nichelle, the highest scoring female player known as ‘the Queen’ and proud holder 

of global rank #4, finds them challenging sometimes. Today however, Nichelle was determined 

to climb up to rank #3, ‘hell—why not rank #2 even’ thought she, knowing that number #1 was 

still months of steady progress away. Suddenly a weird screeching sound came from the 

turntable, just when Nichelle had managed to get that rank #3, alerting her and making her 

spring up as if by reflex to avoid possible damage to the record. Fixing the tonearm took more 

time that Nichelle would have liked, stressing her that she would eventually have to make a 

choice between getting that rank #2 and heading to the gym. Soon afterwards, Nichelle also 

got a phone call from her mother, but fortunately, she was proficient enough to respond to in-

game tasks correctly and at consistent speeds, so getting to talk with her mother did not stop 

her from progressing, on the contrary it allowed her to enjoy sharing this week’s gossip with 

her mother, all the while climbing up to that rank #2 at 19:47. ‘Ah well’ said Nichelle as she 

made the call to treat herself to a warm shower to get rid of all this mental sweat, ‘Physically 

sweating will have to wait another day!’ thought Queen Nichelle. 

 

Personal Quote 

Just one miracle away from enjoying coffee with Nichelle again! 
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4.2 Sophie Barbier – A Secondary Persona 

Gender: Female Age: 23 

Market Size: 92.2% Influence: 18.25% 

Body Language 

Darting eyes; Tight-lipped half-smiles; Creases 

her brows and licks her lips often 

Personality 

Cynical; Dog Lover; Sceptical; Secretive; 

Conceited 

Personal Status 

Born in Bordeaux in 1997, where she has been 

living with her parents ever since. Both her 

mother and father are lawyers who come from 

Bordeaux as well. Sophie’s relationship with her 

parents can be described as ‘as long as you don’t 

bother me, I don’t bother you’ in a nutshell. 

Sophie also has an older sister, Chloe, but she has been living in Montreal since 2009. The two 

sisters aren’t really that close, but they do chat once in a while. Chloe however, believes that 

there is something about Sophie that will make her shine one of these days. A feeling that sure 

ain’t mutual, as Sophie only looks up to her childhood friend, Marie, with whom she shares her 

surfing obsession. Lucy, her dog (a pointer) is the only family of hers that she accepts to have 

feelings of empathy and love for. Another part of her life is Alan, another fellow surfer, who 

is actually the only one Sophie fairly easily admits drives her mad. Alan used to be a high 

school friend of Sophie’s and later became her boyfriend a year after finishing high school. 

Sophie has been on an on-and-off relationship with Alan ever since. Her phone has become an 

extension of her arm, as she’s always online on social media, mainly Facebook and Instagram 

and enjoys putting on some music and/or playing some casual games when feeling stressed or 

in between public transport rides. The time that she guiltily enjoys playing on her phone the 

most is when she’s at the beach looking at her students’ progress with the waves. Though she 

never admits to it and gets really nervous when driven into a corner because of that. Sophie 

doesn’t really like the sea per se, nor nature overall in all honesty, it is just the waves that she 

has been enjoying riding from a very young age. For Sophie her home would be a whole lot 

better if it could turn into an industrial paradise somehow, one with a wavy beach nearby of 

course. Sophie’s also not one for sports, even though she lives and breathes surfing. Working 

out in general is tiring enough as a mere thought to her. She’s currently studying Portuguese 

on her own through online courses, and she’s really eager about it, unlike with her courses at 

the University, due to having enjoyed every aspect of her recent trip to Portugal, which also 

gave her the interest to aspire of one day becoming a so-called big wave surfer, after seeing 

people surfing the largest wave she has ever seen at the coast of Praia do Norte.        

Professional Status: Student of Informatics at the University of Bordeaux; Surf Instructor in 

Lacanau beach. 

Interests 
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Surfing (preferably big wave surfing) and surf coaching; Travelling; Network Security (Fun 

fact: Sophie first got interested in studying Informatics in high school, where driven from her 

eagerness to ‘spy’ on her then boyfriend, she wanted to get to know all about hacking, and 

disinterested as she was about studying anything at a University level really, and of course 

never wanting to follow her parents’ footsteps in pursuing law studies, informatics seemed to 

her like the ‘future’, and so by studying the future she would never run out of money, or so she 

thought); Learning Languages of places she would like to live in (currently Portuguese); Casual 

and idle online games; Likes Hip Hop and Rap music; Keeps it casual and conventional when 

it comes to styling, as for Sophie fashion might as well be as much full of gibberish as the 

gaming culture. 

 

 

 

 

4.2.1 Sophie’s Scenario 

Sophie had just arranged to get together with her classmates at the campus cafeteria to look at 

a cryptography-related assignment that was due for today, hoping that the rest of them would 

have a lead on it, as she was clueless. The bus station was a 10-minute walk from her home, 

the bus would need around 10 more minutes to come and 25 minutes to get her to the tram 

station, where she would take the tram needing half an hour to get in front of the University. 

Sophie had gotten used to this daily trip by now, which she never takes without her earphones 

on, and was in fact well prepared, namely phone fully charged! Today, her best friend, Marie, 

was also at the University and had 2 hours to spare in between lectures, so the two challenged 

each other in an online game that is full of fairly non-demanding word puzzle tasks, and thus 

perfect to pass their time during times like these, where buses, trams and classes won’t go any 

faster. Sophie has been playing this game pretty much every day ever since Marie told her 

about it, roughly two months ago, even though she has not noticed how frequently she plays 

herself, because she mostly plays in small sessions when she has nothing else to do, and maybe 

it is this very reason that she got this into it after all. Thus, neither Sophie nor Marie care about 

challenging the upper ranks, but they do care about challenging each other, their individual 

scores being in fact pretty much identical, and two other friends that they have also managed 

to get into it. Things in and outside the game’s space were going well for Sophie until she 

reached the tram station and got a call from Alan, which also interrupted her gaming session. 

Pissed off, Sophie answered the call but remained silent, licking her lips, and waiting for a 

good excuse, which surprisingly enough Alan had for once, making Sophie change track to 

head towards the beach. Apparently, their coaching schedules got mixed up and although pissed 

at whoever was responsible, Sophie had no way of working around this one, as were it not for 

the assignment in cryptography, today was a workday. She shut the game herself, texted Marie 

that their little game would have to wait until she’s by herself at the beach watching over her 

students, then texted her father to handle Lucy’s walk, ‘What a bummer for Lucy’, thought 

Sophie ‘she’s gonna miss beach fetch.’, and figuring that a text wouldn’t do, Sophie called her 

classmates to let them in on the situation and humbly ask them to share what they landed on 

with her as well, once they were done. Although the present situation was unprecedented and 

ruined Sophie’s schedule, just being handed over the result had been her guilty hope all along, 

Personal Quote 

Exploring non-dullness one wave at a time! 
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so she got more than relieved when her classmates said, ‘Yes of course, no biggie, hang in 

there!’. 

 

4.3 Matteo Wyss – A Secondary Persona 

Gender: Male Age: 21 

Market Size: 4.3% Influence: N/A 

Body Language 

Often seen with his hands in his pockets, smiles 

enigmatically, rubs his eyes, increases pitch in 

his voice and clenches his jaw 

Personality 

Competitive; Asocial; Smug; Encouraging; 

Short-tempered 

Personal Status 

Born in 2000 in Bern to a Swiss paintress, 

originating from a family of painters and 

paintresses, and an accountant. Moved to Zurich 

in 2008 where he lived until 2018 and also studied 

Civil Engineering at ETH, but later moved to 

Lausanne to study Fine Arts at ECAL, as he was 

talented in painting. He has two brothers, a younger one, Alexander, who lives with his parents 

in Zurich, and an older one, Elias who works as a Civil Engineer in Brussels. He doesn’t really 

have friends, more like acquaintances, except for a few people he has known since childhood 

days in Bern, but only sees them during vacation days when they usually make travel plans 

together. Matteo isn’t exactly a fan of online communication, so his friends and family don’t 

get to talk to him often when not being in the same place. Fortunately, those close to him have 

grown aware of that and some of them also share this nature of his, so there are never any 

complaints in the air. Matteo is gifted in games and sports (has a tendency of getting everything 

right with one go) and progresses even faster when he takes a liking to things, but he is also 

commonly allergic to effort. Therefore, he is intentionally keeping his habitual passions small 

in number to compensate. His most noteworthy passions include football and CS:GO that he 

plays on a daily basis, and he also has a smurf account on CS:GO for those chill days (bet there 

ain’t many main accounts better than his smurf though). Uses Steam and Discord to ease 

communication with teammates. Dislikes crowds. Speaks German, English and French 

fluently, but much like with games, he gets the gist of things with languages quickly and swiftly 

too, being able to communicate casually in Greek and Italian just out of having listened to 

songs in those languages.    

Professional Status: Studying Fine Arts at ECAL in Laussane and formerly studied Civil 

Engineering at ETH, for one year, in Zurich. 

Interests 



45 
 

Sports including football, basketball, tennis and table tennis; Video games on console, 

computer and phone with a strong preference for FPS games; Travelling abroad to new places, 

which he has made a habit to do twice a year—travelling for Matteo is the ticket to enjoying 

no-commitment requiring non-platonic relationships; Drinks casually and smokes to cool off 

for the most part, but he is rarely seen drinking coffee as it often has an undesired effect on his 

temper; Likes French rap and classical music; He aims to fit his physique style and the way he 

presents himself towards the common standards for art students, adjusting it to Swiss standards. 

 

 

 

 

4.3.1 Matteo’s Scenario 

‘Another dull morning’ thought Matteo while yawning and somehow getting ready to go 

through his typical morning routine. It was not uncommon for Matteo to wake up with a certain 

dullness in the air, but today the dullness just had to go away somehow, as he had lots to do; 

he had to meet with an acquaintance from University at 14:00 to practice until 16:00, he would 

then have to get by the train station to pick up his brother, Alexander, who was coming to visit 

from Zurich at 16:30, and he would also have to get in a scheduled meeting at 18:00 with some 

personnel from ETH to look at some matter with transferring certain credits from his time at 

ETH. Breakfastless, Matteo lit up a cigarette, put his legs on top of the balcony table and got 

in a casual game on his phone to let off the steam. The game involved solving various linguistic 

tasks, usually in the form of reading a sentence and later making a judgment about it. It was 

not by chance that Matteo had come across this game nearly a year ago, as he was looking for 

chill games through which he could also improve his knowledge in French, considering that 

his program was fully taught in French, he could use the increased familiarity with the language 

in a less formal setting such as his daily chill times. Matteo however, had gotten real good and 

real quick, growing quickly bored of the challenges presented in-game and sometimes when 

they were too difficult, they were so rare that he was just underwhelmed. Thus, he made a 

smurf account about a month ago to create some drama when playing with players that were 

either bad at things that he found self-explanatory or trolling. His go-to behavior was to either 

pretend not being as good himself skill-wise and/or familiarity-wise. Matteo basically wanted 

something more from the gameplay and this was his way of saying it, not that he really wanted 

nor expected any challenging change, as neither did he care this much about challenge in these 

games, nor was he risking his main account’s rank to make a statement; so, it could be that he 

secretly just wanted to be the center of attention. It sure served him well this time, seeing as he 

was laughing on his own with how fed up he got the players he was facing with all the act of 

being more of an amateur than an amateur, all the while using the best of his tech-savviness to 

avoid the measures the game was taking to encourage valid play and eventually to avoid getting 

banned; not that he would mind much though, as he would just make another smurf when he 

felt like it, no pressure! Clock was showing 13:50, it was time; the dullness was still there but 

Matteo also had that smile compared to when he had woken up—He would make it through 

the day! 

Personal Quote 

I just wanna sit back and chill, I don’t tryhard for free, but if you trigger me, I will! 



46 
 

4.4 Persona Origins - From Field Data to Nichelle Rogers 

Although a discussion of guidelines on how to build personas falls outside the scope of this 

study, given the fact that there is, as previously mentioned, no definitive answer for moving 

from field data to personas, it is worthwhile annotating Nichelle Rogers, the here presented 

primary persona, and elaborating on the origins of her attributes, and their overall combination, 

for the sake of reproducibility. Indicatively, the steps for building Nichelle Rogers proceeded 

as follows (chronologically ordered): 

• First, the unevenly contributing nature of the playerbases of NLP GWAPs dictated the 

choice in distinguishing the personas based on distinct designer aims; consequently, 

Nichelle is approached as the singular user deriving from the combination of field data 

ranges about the reliably contributing minority of players and fiction. Thus, I calculated 

the average percentage relating to playerbase size and influence of reliably contributing 

players from the field data deriving from JeuxDeMots, Mole Hunt and Mole Bridge, 

TSentiment, and both versions of PhraseDetectives, resulting in 3.5% for Nichelle’s 

market size and 72% for her market influence.   

• This set the stage for observing those characteristics from the field data exclusive to 

the reliably contributing minority of players and grouping them into clusters to begin 

forming clear characters by merging together similarities such as playing NLP GWAPs 

on social media from PhraseDetectives, Mole Hunt and Mole Bridge, and Sentiment 

Quiz; top scoring players being females that invested more time per session and were 

responsible for a higher number of completed tasks from PhraseDetectives, and Mole 

Hunt and Mole Bridge; taking pride in personal strategy, rank and achievements from 

uComp Language Quiz and Word Sheriff; having a preference for linguistic puzzle 

tasks from PhraseDetectives and Wormingo; and choosing American English as the 

language of preference from uComp Language Quiz, and the metrics for TileAttack in 
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Appendix B and WordClicker in Appendix C. The user personas in Appendix D 

identified as A for achievers, here referring to Bartle’s (1996) taxonomy of player 

types, were grouped together into clusters as well, to eliminate redundancies regarding 

sociality, personality traits, motivational factors and preferred interface, and to 

calculate the average age and decide on the profession of Nichelle. This resulted in 

Nichelle being 26 years old, a digital marketer, anti-social, impatiently ambitious, 

proud and competitive, prone to attention slips, having no clear interface preference, 

and seeking to advance both her career and romantic prospects. 

• Fictional details were then added to the mix to enhance credence, memorability and 

the ability to engage, as in empathising and sympathising, with Nichelle as a holistic 

representation of reliably contributing players of NLP GWAPs. For holisticness, the 

fictional details complementing the player-reported data for Nichelle Rogers included 

her background and origins inspired by Pruitt and Grudin’s (2003) notion about how 

populating a set of personas with similar physical, social and background information 

would only surrender flexible thinking to stereotyping. Fictional details also included 

the relation of her origin to her proficiency in multiple languages inspired by the 

notions of non-linguists taking pride in their linguistic knowledge in citizen science 

projects, and her digital marketing occupation inspired by the clustered data regarding 

profession in Appendix D and the reports from PhraseDetectives regarding players 

showing interest for improving language skills, among others. 

• Next, the clustered data and the fictional details complementing them were adjusted to 

fit the standards of Nielsen’s (2004) engaging persona model. For example, personality 

traits such as impatience and honesty were translated into body language elements such 

as sighing often and smiling unblinkingly with mouth and eyes, respectively. Another 
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example would be the insertion of fictional cacophonic traits such as Nichelle feeling 

more like herself when in large crowds, even though she is described as anti-social. 

• Finally, relating to Nielsen (2013), the involvement of project participants during the 

various steps of the engaging persona building process was considered essential; thus, 

I introduced Nichelle to my supervisor, enabling mutual participation and considerate 

opinion exchange between project participants, before following a similar procedure 

to build the remaining two secondary personas, Sophie Barbier and Matteo Wyss. 

5. Discussion 

Before interpreting the results, I would like to remind the reader of the problem that this 

research was carried out to address:  

 The demands of modern linguistic tools in the order of millions of annotated language 

 resources have led to GWAPs breaking into NLP grounds. Although studies have 

 shown that NLP GWAPs are most adequate and cost-effective for large-scale NLP 

 tasks, it is only the tiny minority of players that reliably contributes to quality NLP data 

 acquisition. Designing to motivate players at large risks being detrimental to the 

 intrinsic purpose of acquiring quality NLP data, particularly so for the unevenly 

 contributing playerbases of NLP GWAPs, where the sustainability of the approach is 

 dependent on the ability to ensure player recruitment and reliable player retention. 

In fact, the results of this study support the notion about the minority of players being 

responsible for the majority of quality NLP data acquisition, as observed with Nichelle Rogers, 

the primary persona, who although represents a mere 3.5% of the playerbase, her influence in 

terms of data acquisition equals 72%. Sophie Barbier, a secondary persona representing 92.2% 

of the playerbase, on the other hand, only accounts for 18.25% of the overall data acquisition. 

Design decisions aimed at attracting, engaging and retaining Nichelle, a hardworking and 
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reliable player, should thus be of top priority, as making the game more fun for Nichelle 

translates into persistent data collection rich in both quantity and quality, and lowers the risk 

of losing a player whose contribution is of such high statistical significance, 72%, compared to 

the rest of the playerbase. This is in good agreement with Passonneau and Carpenter (2014), 

emphasizing the drawbacks of majority voting in linguistic annotation models, as well as with 

Madge et al. (2019), who employed a custom probabilistic approach capturing the varying skill 

levels of annotators, performing on par with majority voting at worst and outperforming it at 

best, for the purpose of candidate mention detection. Hence, it is safe to assume that weighing 

and prioritizing the needs of Nichelle according to the extent of her influence in terms of data 

quantity and quality may only be beneficial to the system, considering that being dependent on 

such a small but at the same time so vital part of the playerbase is arguably the biggest of 

constraints in the design space of NLP GWAPs. 

 Snow et al. (2008) were the first, to my knowledge, to identify the two pivotal issues 

with the majority voting approach in the risk of considering inputs from randomly clicking 

players equal to those of veteran players and the over-facilitation of cheating, especially in 

voting games. However, Snow et al. (2008) also pointed out that both these issues may be 

compensated by attracting a large number of honest players; thus, underlining that player 

recruitment should not be undervalued. In a similar vein, Sophie Barbier lends support to this 

claim, owing to the fact that no field data, characteristics or behaviours of hers relate to 

malicious behaviour tendencies, and regardless of the extent of her influence in quality data 

acquisition, she represents nearly the entire playerbase in population; 92.2%. Sophie therefore, 

might not be as desired a player as Nichelle, but her market size presence, login frequency and 

honesty make her an undeniable pillar for the sustainability of the playerbase of any NLP 

GWAP (Kanefsky et al., 2001). The risk of losing Nichelle having a tremendous impact on the 

viability of the game, demands designing around this challenge in such a way that a large, and 
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hopefully honest, playerbase is attracted and sustained, so that rising up the ranks becomes all 

the more significant for Nichelle, who takes pride in her personal in-game feats and rank, 

knowing that there is a robust and active community aware of her achievements. This goes to 

show that although ensuring that Nichelle does not drop out is of utmost priority, designing to 

increase Sophie’s entertainment might in certain cases as well be a design decision towards 

achieving both; two birds one stone! 

 Unlike Sophie, Matteo Wyss may represent 4.3% of the playerbase, but his market 

influence is not specified, and this is deliberately so, as Matteo’s characteristics and scenario 

do not point clearly towards one direction, rather they display his high skill and ability to catch 

on quickly, but they also betray malicious behaviour possibilities triggered by either boredom 

or frustration. The uncertainty thus, about whether Matteo will be providing quality resources 

or dirty data leads to the inability of specifying the extent of his influence in language resource 

acquisition and retaining him might prove detrimental, as malicious behaviour has been shown 

to disaffect honest players (Joubert et al., 2018). Filtering players on top of filtering dirty data 

is therefore, pivotal to assure the quality of the generated language resources and Joubert et al. 

(2018) advise designers on removing deviant players who do not reform. However, Thacker 

and Griffiths (2012) discuss various effects of malicious behaviour in online game settings and 

argue that pretending to lack in-game expertise and knowledge, namely false ignorance, is not 

necessarily harmful from an antisocial perspective and this can be used in the discussion on 

NLP GWAPs to point out that Matteo’s preferred way of deviancy in false ignorance may be 

negatively affecting the quality of the generated language data, but it may not be disaffecting 

Nichelle or Sophie per se. False ignorance in the context of NLP GWAPs could thus be 

interpreted as lying somewhere in between cheating and vandalism, on the grounds that Matteo 

is knowingly making erroneous judgments all the while unknowingly filling up the system with 

erroneous data. 
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 Nevertheless, Chamberlain et al. (2013), and Lafoucarde et al. (2017) write about how 

critical devising the appropriate means to limit the vulnerability of the system to errors, 

voluntary or not, is in the design space of NLP GWAPs. A process that according to Grác and 

Neverilová (2010), who had to integrate a lemmatizer to deal with nominal infection in X-plain, 

a game about collecting common sense propositions in Czech, and generate the appropriate 

word form, demands being mindful of language specific features (Šmerk, 2009). There exist 

several measures to contain the risk of erroneous judgments, including being done manually 

by experts, using crowdsourcing methods or using algorithms for automatic error detection 

(Lafoucarde et al., 2017). In the case of Matteo, the most adequate of previously reported 

measures seems to be the inspection of the IP address of players to check for player activity 

over multiple accounts found in PhraseDetectives and first deployed in the ESP game 

(Chamberlain et al., 2008; Von Ahn & Dabbish, 2004). This correlates fairly well with Scharl 

and Föls (2017), seeing as Matteo is hesitant to resort to malicious behaviour on his main 

account, further supporting the notion that the greater the risk of losing their rank, or worse 

getting banned, the lower the likelihood of making unorthodox judgments. Another interesting 

measure taken for the automatic detection of deviant players that is consistent with the false 

ignorance tactic observed in Matteo, is asking players to intentionally make poor annotations, 

as reported by Green et. al (2010), in order to simulate possible behaviours of real players when 

lacking in-game expertise or having clear intention of ruining the game. Additionally, Grác and 

Neverilová (2010) suggest that adding benefits to encourage players to register is another 

means to increase the reliability of individual player contributions that could potentially 

discourage Matteo from creating accounts in a lower competitive bracket and encourage him 

to focus on his main account, on the grounds that registration would in this sense be more time-

consuming and more rewarding, respectively. 
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 Despite requiring efficient measures to deal with voluntary malicious behaviour, it is 

equally important to accept that not all players have the necessary linguistic and/or in-game 

expertise to contribute correct judgment calls reliably, and thus further measures must be taken 

for involuntary errors (Grác & Neverilová, 2010). Joubert et al. (2018), and Lafoucarde et al. 

(2017) emphasize the synergy between player judgments and automatic inference mechanisms 

as a language independent method for automatic error detection, estimating that had it not been 

for automatic inference methods, RezoJDM, the lexical-semantic network built through 

JeuxDeMots and a series of complementary voting games, would have been 83% smaller. 

Green et al. (2010), and Vickrey et al. (2008) are correct to argue that human players tend not 

to perceive the difference between playing against another human player or against a player 

bot. In the case of Matteo however, great care must be taken when employing player bots, as 

his high technological proficiency might allow him to identify the scheme, running the risk of 

frustrating Matteo, which in its turn could be the trigger for undesired malicious behaviour. 

This behaviour of Matteo’s is but one aspect of what would make his player profile, and all 

relevant aspects must be taken into consideration when aiming to find the appropriate means 

to leverage his contributions or to encourage him to drop out. 

 In fact, Matteo is primarily motivated to play out of his interest in exposing himself to 

foreign languages of interest in an informal context, showing no intention whatsoever of 

dropping out on his own, and his false ignorance tactic does not seem to hinder this goal of his 

one bit. Matteo appears therefore, to consider the experience beneficial enough to interact with 

the game on a daily basis, but his gamer self is pushing him to seek something more out of the 

game. This is in line with Joubert et al. (2018), who advocate that for an NLP GWAP to be 

compelling, avoiding monotony is essential. Contrary to Nichelle, competition is not what 

Matteo is on the lookout for, as regardless of how challenging the game could potentially get, 

he holds competition found in other gaming contexts, namely FPS games, in higher regard. 
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Although Games and NLP (2020) argue that very few deviant players reform; nonetheless, they 

also mention that those that do reform often turn into respectable contributors, resembling 

players that are potentially interested in exploring the way language works. This is reminiscent 

of Matteo’s desired familiarization with foreign languages of interest, making the approach of 

Joubert et al. (2018), which exposes the player to new content, in the form of different game 

modes, overly valid to leverage his wider spectrum of interests and thus potentially diminish 

his malicious tendencies. In addition to offering multiple game modes, Joubert et al. (2018) 

gradually developed a series of ‘satellite’ games in addition to JeuxDeMots, the main game, 

for multiple purposes, ranging from error correction, to bias compensation, to increasing the 

variety of ways players might interact with the games, as most of these games are click or vote 

games and thus adequate for fast sessions. Dealing with errors through separate games, concurs 

well with Green et al. (2010) and increasing the variety of available ways to interact with the 

games also accords well with Sophie and Matteo’s preference in accessing such games via their 

phone, given their click or vote nature. 

 Furthermore, a strength of the gaming approach over other crowdsourcing approaches, 

as previously mentioned, is the ability to indirectly insert financial incentives to increase player 

participation (Chamberlain et al., 2013). My findings are in this sense, hardly distinguishable 

from this notion, as the insertion of indirect financial incentives could be another step towards 

bringing Matteo closer to reform by catering to his need to stand on his own feet. However, 

due care must be exercised in implementing indirect financial incentives, as Chamberlain et al. 

(2013) suggest that by integrating them in the all-too-common way of prizes for reaching some 

form of in-game milestone might motivate reliable players like Nichelle, but they might also 

disaffect more casual players like Sophie, for whom the prizes soon become unattainable. Thus 

far, the implementation of financial rewards in a lottery style is the only reported way, to my 
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knowledge, that has not been proven detrimental to the motivation of more casual players like 

Sophie (Poesio et al., 2013). 

 Surprisingly, neither the personas nor their respective scenarios provided any evidence 

for the consideration of the desire of being instrumental in the consolidation of a scientific 

project or altruism as strong motivational factors. These findings are in contrast with Cooper 

et al. (2010), Curtis (2015), and Tuite et al. (2011), who presented 48 players of FoldIt, 37 

players of FoldIt16 and 22 players of PhotoCity, respectively, with surveys asking them about 

their motivations for playing, and revealed that caring about the scientific purpose of the game 

was amidst the primary motivations for participation. Relatedly, Chamberlain et al. (2013) also 

write that the sense of attachment to the scientific purpose of the game is a strong motivational 

factor in GWAPs. It can nevertheless be argued that the importance of contributing to science 

as a strong motivation for participation is not shared by GWAPs with the specific purpose of 

language resource acquisition, on the strength of my findings being consistent with Von Ahn 

(2006), and Fort et al. (2014), who claim that player entertainment is the principal incentive. 

Additionally, no signs of players being aware of the intrinsic purpose of the games were found 

in my personas and scenarios. These results thus, appear to substantiate Chamberlain et al.’s 

(2013) description of only a few players, around 20 to be exact, in JeuxDeMots, reporting to 

know and care more about the purpose of the game than the game itself. Tuite (2014) on the 

other hand, suggests that acquainting players with the purpose is of particular relevance in 

GWAPs, as they have the added benefit of giving players both the incentive and the opportunity 

to make their own impact in the real world. My results however, do not support this and agree 

better with attempts like that of Venhuizen et al. (2013), aiming to hide the linguistic nature of 

 
16 https://fold.it/portal/files/Survey%20Summary.pdf 
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the game, even though the fact that the player is annotating text remains evident, in the interest 

of a more enjoyable gameplay experience. 

 Contrary to expectations, none of the personas and scenarios created as part of this 

study provided sufficient evidence to lend support to the previously mentioned challenge of 

comprehension, due to the inherent difficulty of language resource acquisition. Although the 

current study does not confirm Cooper et al. (2010), Hladká et al. (2009), and Kicikoglu et al. 

(2019), one reason for this rather contradictory result might be the afore-mentioned literature 

gap in player-reported data about enjoyability, respecting the undeniable difficulty of language 

resource acquisition from a computational perspective. Evidently, there might be other possible 

explanations for this lack of correlation, such as players who were already overwhelmed by the 

difficulty having dropped out or being relucant to participate in data reports, studies not asking 

about the difficulty of the task, etc. It can thus be reasonably assumed that if players do not 

report feeling out of their depth, compromising on limited flexibility decreases in relevance for 

NLP GWAPs and increases options of implementing more ludic elements like in the original 

GWAPs. Relating to Tuite (2014) however, my results should be treated with the utmost 

caution, as they could also be interpreted as the exceptional flair of games for training their 

users being responsible for players not finding difficulty struggles noteworthy. It would thus 

be naive to ignore the inherent difficulty of language resource acquisition and loosening already 

working recipes in educating players, which could in itself risk increasing involuntary errors.  

 Dziedzic (2016), and Dziedzic and Włodarczyk (2016) have in fact put forward that 

implementing more ludic, in their case arcade, elements to increase the attractiveness of the 

game, also increases the likelihood of reflexive, rather than considerate, judgment calls, and 

players have also reported unwillingly making poor judgment calls under frustration or 

pressure of time constraints (Chamberlain et al., 2013; Grác & Neverilová, 2010; Jurgens & 

Navigli, 2014; Poesio et al., 2013). Hence, turn-based practices or allowing players to take a 
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rest in between annotation tasks, as proposed by Kicikoglu et al. (2019), match well with 

Matteo’s tendency of picking up the game during more relaxing times, all the while not 

obstructing Nichelle’s tendency of devoting her own daily time space to play. Whilst features 

such as time constraints should be implemented with caution, a strategy like that found in 

Neverilová (2010) of limiting gaming sessions to three minutes, might prove particularly 

suitable for occasional players like Sophie, who is only partially invested and prefers smaller 

gameplay sessions. Table 1 is an abstract version of a feature-persona priority weighted matrix, 

aiming to encapsulate the weight of design considerations examined throughout the Discussion 

section in relation to the personas’ distinct play habits, in practically the same scoring fashion 

as the one proposed by Pruitt and Grudin (2003): 

 In the example, the scoring in the feature rows is as follows: -1 (the Persona is confused, 

 annoyed, or in some way harmed by the feature), 0 (the Persona doesn’t care about the 

 feature one way or the other), +1 (the feature provides some value to the Persona), +2 

 (the Persona loves this feature or the feature does something wonderful for the Persona 

 even if they don’t realize it). The sums are weighted according to the proportion of the 

 market each represents. (p. 7) 

 

Table 1 

Feature-Persona Weighted Priority Matrix 

 

 

Feature 

Nichelle Rogers Sophie Barbier Matteo Wyss 

 

 

Weighted Sum 

 72 18.25 9.75a 
 

Majority Voting -1 1 0 -53.75 
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Social Incentives 2 1 0 162.25 

Error Detection 

and Correction 
1 2 -1 98.75 

Portability 0 2 2 56 

Indirect Financial 

Incentives 
1 -1 2 73.25 

Time Limits -1 2 -1 -45.25 

Note. The individual persona weights relate to their respective market influence. 

a Matteo’s influence is undefined; 9.75% is only used here for the sake of convenience.  

 

 The table is revealing in several ways. First, it highlights the unevenly distributing 

nature of the playerbase in generating quality NLP data, as can be seen from the individual 

weight of Nichelle, 72, being higher than double the combined weights of Sophie and Matteo, 

56. Next, social incentives and majority voting are shown as the most and least prominent 

features as to prioritization, respectively. However, Table 1 is by no means a substitute for the 

discussion of my findings, and their consistency with the anchored literature, held throughout 

the Discussion section. The table is thus included here as an indicative way of weighing design 

features in persona-focused design, inspired by Pruitt and Grudin (2003), aiming to be a brief, 

rather than a detailed, summary of previously discussed observations and interpretations of my 

findings before admitting the pertinent limitations of the present study.  

5.1 Limitations 

This study is not without its limitations; the most important such limitation lies in the extent of 

its authority to deem its findings valuable, which is entirely dictated by the validity of the 

method, previously advocated in the Methodology section, as it is both probable and acceptable 
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for individual researchers and/or designers to disregard findings deriving from persona-focused 

design efforts. It rests therefore upon the criteria of individual researchers and/or designers to 

determine the extent of their interpretation of findings deriving from persona-focused design 

as trustworthy. The focus of this study was on player-reported data; thus, it was not possible to 

build more personas based on the references from Chamberlain et al. (2013), and Dumitrache 

et al. (2013) about expert crowds such as medical experts in Dr. Detective or other 

computational linguists willing to collaborate in JeuxDeMots. In a related vein, Games and 

NLP (2020) mention the probability of attracting players that are aware of the scientific purpose 

of the game and are willing to vandalise it. Yet again, there were not enough player-reported 

data to build on this notion and thus further data collection is required to gather sufficient field 

data for the rigorous conception of persona physical, social, psychic, ideological and 

cacophonic traits. 

 Another limitation resides in the lack of a clear distinction between the socioeconomic 

statuses of the three personas. Nevertheless, the reason for this is that the field data did not 

support such a distinction and the goal with this study was to opt for taking as little fictional 

liberty as possible, in order to avoid undermining the credibility of the approach. Despite these 

limitations underlining the difficulty of collecting data on player enjoyability in NLP GWAPs, 

it is my firm belief that the personas and scenarios created as part of this study could be a 

foundation stone to bring about a shared perception of target users within design team 

members, which if put into context with devoting proper time and space to engage with the 

personas and adjusting accordingly depending on specific purpose and language at the time, 

could both spark and end discussions about feature generation and prioritization. 

5.2 Recommendations for Future Research 

The current approach would lend itself well to segmenting analytics data, in order to evaluate 

the accuracy of the personas in representing actual users and to facilitate the act of constantly 
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revisiting the personas to adjust them according to user needs in the context of both time and 

space (Harley, 2014). Not only do persona-inspired segments ensure that the personas remain 

up to date, but personas in their turn also help drive a more player-focused segmentation that 

could potentially lead to more compelling NLP GWAP designs. The method chosen for this 

research is explicitly described in an as transparent manner as possible, with the purpose of 

inviting replicability efforts, and it is aimed at the creation of purpose-independent, namely 

generic, personas and scenarios for the playerbases of NLP GWAPs. Further studies are hence 

recommended for the critical adaptation and aging of the personas and scenarios for specific 

languages and NLP tasks. This study is the first step towards acquainting and locating myself 

within the discourse on what innovations in NLP might be explored through purposeful game 

design. Thereafter, I intend to pursue doctoral studies during which I hope to apply the findings 

of this research to the design and development of GWAPs with emerging NLP purposes such 

as multilingual annotation; therefore, I defer these topics to future work. 

5.3 Conclusions 

Returning to the question posed at the beginning of this study, 

Research Question How may we tailor decisions in the design of NLP GWAPS to 

the unevenly contributing playerbases of such games? 

, it is now possible to state that addressing the uneven distribution of player contributions in 

quality NLP data requires shifting focus from the standpoint of the designer to the standpoint 

of the player. It is then that design decisions based on stereotypical and/or personal inclinations 

may be fought against and efforts towards more credible design solutions as regards contextual 

suitability may be fought for. My findings stress that pursuing designer aims for NLP GWAPs 

in particular, not only demands awareness of the abundant perspectives of real, rather than 

desired, players, but it also demands being critical of those parameters unique to the language 
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and NLP task at the time. Whereas several NLP GWAP efforts have commonly been based 

upon successful concepts of existing games, including Scrabble, Taboo, Plants vs. Zombies, 

the ESP game, etc., my results rather align with Chamberlain et al. (2013) and underline how 

pivotal it is to acknowledge that there is no panacea for entertaining every player; consequently, 

incorporating design elements across game genres needs to be done alongside a justification 

about what makes the incorporation of such elements relevant for the context of NLP GWAPs 

to avoid falling victim to the inherent differences between game genres. Therefore, it is by 

identifying the views of the players, aligning them with the aims of the designers and adapting 

them to fit the specific language and NLP purpose at the time, that the required knowledge to 

tailor, in the sense of justifying, generating, weighing and prioritizing, design decisions to the 

unevenly contributing playerbases of NLP GWAPs, may be unlocked. 

 The present study has been successful to the extent of indicating one way of addressing 

the uneven distribution of quality from player contributions in NLP GWAPs, namely engaging 

persona building and narrative scenario creation, which involve individual users deriving from 

ranges within the field data, aiming to call attention to those themes in the data that once put in 

in the context of the scenarios may provide a common space of understanding individual player 

motivations to perform NLP-related tasks among design team members. Furthermore, this 

research could be a useful aid to games researchers, on the grounds that it offers an additional 

perspective through which our understanding of a scarce, but growing, body of literature about 

player enjoyability in GWAPs for language resourcing may be expanded. Hence, the findings 

of this research may help games researchers broaden their knowledge in identifying common 

pitfalls in the design space of NLP GWAPs, who, in their turn, may support game designers in 

avoiding and/or resolving such pitfalls. Therefore, I am confident that this study could also be 

valuable to game designers, owing to the fact that it provides a player-centred blueprint with 

the potential to increase their authority in advocating about the generation and prioritization of 
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game features, and hopefully lead to the design and development of more compelling GWAPs 

for language resourcing. 

 It has been, as previously mentioned, beyond the scope of this paper to go into great 

depth about the effectiveness of the proposed perspective in attaining quantity and quality 

language resources; thus, my conclusions raise two primary questions for further studies. The 

first is related to the need of defining a threshold for the effectiveness of user-centred 

approaches to NLP GWAP design; a practical implication of which could be the afore-

mentioned development of persona-inspired segments for data analytics. The second is related 

to the examination of whether aiming at more compelling NLP GWAPs by tailoring design 

decisions to the needs of players to attract, engage and retain a large enough playerbase, could 

also be beneficial, and if so to what extent, for the acquisition and sustainability of databases 

rich in both quantity and quality annotated language resources. 

 This thesis being my first attempt at entering the discourse around the exploration of 

mutual benefits between NLP and purposeful games, I would like it to be the first step towards 

directing efforts of deepening the discourse closer to the original definition of GWAPs by Von 

Ahn (2006), where the purpose of the game is achieved as a by-product of play. The results 

confirm the unevenly contributing nature of the playerbases of NLP GWAPs with Nichelle 

Rogers, the primary persona, accounting for more than double the amount of quality player 

contributions produced by Sophie Barbier and Matteo Wyss, the secondary personas. The study 

proposes a player-centred perspective to design around this challenge and goes on to suggest 

critical and constant reflection upon the specific purpose and language at the time, to determine 

the abundance of reasons, varying across individual players, that might attract, engage and 

retain players to a specific NLP GWAP context. Sticking to the original definition of GWAPs 

is essential; sparing no effort towards leveraging player entertainment to achieve intrinsic NLP 
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purposes; otherwise, the products deriving from design efforts would instead of games be—

well, something else... 
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Appendix A 

GWAPs for Language Resource Acquisition with links where available 

Name Year Purpose Data Collected 

1001 Paraphrases 2005 Paraphrase Collection 20,944 distinct paraphrases 

Verbosity 

(Von Ahn et al., 

2006) 

2006 
Common-sense 

Knowledge Collection 
7,871 ‘common-sense facts’ 

JeuxDeMots 2007 
Lexical Relation 

Extraction 
Over 180 million relations 

PhraseDetectives 2008 Anaphora Resolution Over 4 million judgments 

Sentiment Quiz 2008 Opinion Mining 65,021 answers 

PlayCoRef 2009 
Coreference 

Annotation 
455 coreferential pairs  

Place the Space 2009 Word Segmentation N/A 

The Shannon Game 2009 Word Substitution N/A 

GIVE-2 

(Koller et al., 2010) 
2009 Instruction Generation 1825 valid game sessions 

PackPlay 2010 NER 486 annotations 

Jinx 2010 WSD 83 tags 

X-plain 2010 
Common Sense 

Propositions 
About 2200 propositions  

Mole Hunt and 

Mole Birdge 
2011 OCR Rectification 2,5 million tasks 

Wordrobe 2012 Various 41,541 answers 

Guesstiment 2012 Opinion Mining 
697 annotations (of which 312 were 

distinct) 

Dr. Detective 2013 NER 155 annotation sets 

http://www.jeuxdemots.org/jdm-accueil.php
https://anawiki.essex.ac.uk/phrasedetectives/
https://www.facebook.com/login/?next=https%3A%2F%2Fapps.facebook.com%2Fsentiment-quiz
https://lgame.ms.mff.cuni.cz/lgame/sb/pc.php
https://lgame.ms.mff.cuni.cz/lgame/sb/pts.php
https://lgame.ms.mff.cuni.cz/lgame/sb/shannon.php
https://blog.scistarter.org/2011/03/digitalkoot-an-online-game-for-indexing-finnish-newspapers/
https://blog.scistarter.org/2011/03/digitalkoot-an-online-game-for-indexing-finnish-newspapers/
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Name Year Purpose Data Collected 

Erasitechnis 

(Giouvanakis et al., 

2013) 

2013 Music Annotation 
1076 tags from game (424 from the 

Web CMS) 

Infection 2014 
Concept-Concept 

Relation Validation 

6,505 annotations from game 

(13,854 from crowdsourcing) 

The Knowledge 

Towers 
2014 

Image-Concept 

Relation Validation 

6,323 annotations from game 

(13,764 from crowdsourcing) 

Puzzle Racer 2014 
Image-Concept 

Representation 
20,253 image ratings 

Ka-Boom! 2014 WSD 2,594 images 

Quiz Bowl 

Coreference 
2015 Coreference Tagging 615 documents 

uComp Language 

Quiz 
2015 

Multilingual Language 

Resource Acquisition 

9,230 valid organic answers from 

players 

ZombiLingo 2016 
Dependency Syntax 

Annotation 
107,719 annotations 

Word Sheriff 2016 
Related Word 

Identification 
246 games 

TSentiment 2016 Opinion Mining 11,451 distinct tweets 

RoboCorp 2016 NER 3923 tagged sentences 

Unnamed NLP 

GWAP 
2017 

Common-sense 

Knowledge Collection 

Over 150,000 unique common-

sense facts 

Argotario 

(Habernal et al., 

2017) 

2017 Fallacy Recognition 
About 1,160 hand-written fallacious 

arguments 

RigorMortis  

(Fort et al., 2018) 
2018 

Multi-word Expression 

Identification 
68 players 

TileAttack 2017 
Candidate Mention 

Detection 
282 sentences 

WordClicker 2019 Token Labelling 

32,17 average number of tokens per 

player (590 players), per gaming 

session (721 sessions)  

Wormingo 2019 Anaphoric Annotation 2416 annotations 

Note. Some GWAP names in the table may be clicked to redirect towards the games online.

https://zombilingo.org/
http://comp3096.herokuapp.com/
http://rigor-mortis.org/
https://tileattack.com/
https://wordclicker.com/
https://wormingo.com/
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Appendix B 

TileAttack Metrics 
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Appendix C 

WordClicker Metrics 
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Appendix D 

DALI Project – User Personas
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Appendix E 

Tobi – The Last Survivor! 
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Appendix F 

Nichelle Rogers – Foundation Document 

Nichelle Rogers (Digital Marketer): Nichelle is 36 years old; born in 1985 to a Congolese 

mother and an American father. She is single, a karma-believer and an ambitious digital 

marketer, graduate of the University of Southern California, who bets she knows more about 

coffee than anyone she meets!  

A Day in the Life: Nichelle’s day typically starts with a quick and refreshing shower, a 

breakfast that can include anything but coffee, which she saves for when she gets to her office. 

There, she usually goes through her emails before checking referral sites and competitors to 

sustain the positive ambience between agency and clients. She usually spends her breaks at the 

local coffee house alongside her two best friends, who somewhat share her coffee passion, and 

finishes work as early as 16:00 in the afternoon. Once home, she sticks to her homemade dishes 

for a late lunch, accompanied with watching something on TV or online, usually funny 

cartoons. Depending on whether there’s more food left or not, Nichelle gets herself in the 

kitchen or chooses between relaxing, playing games, or hanging out with friends if it is the 

weekend. She occasionally checks her dating site matches at that time too, but she keeps her 

profile hidden for the most part. Another coffee, the last for the day, follows, which is usually 

a warm one, complementing her self-proclaimed official free time of the day, during which she 

likes playing online and checking for trending posts of people she admires on social media; a 

timespan she has endeavoured to reserve in case something pops up at work, all too common 

in digital marketing. Surprisingly enough, Nichelle knows a trick that allows her to sleep 

swiftly even after all this coffee!  

Work Activities: Nichelle works in a leading e-commerce agency in California, mainly 

concerned with public relations. 

Household and Leisure Activities: Outside work, Nichelle’s favourite activities are cooking 

and playing games online. She sees herself as really good at both of those actually, which keeps 

her motivated and creative in further personalizing her approaches. 

Goals, Fears, and Aspirations: Nichelle aspires to advance her career prospects by going into 

graduate studies in Applied Linguistics to learn how to combine linguistic and marketing 

knowledge and thus broaden her career horizons to emerging disciplines such as Search Engine 

Optimization (SEO). She’s however constantly getting in her own way of getting into studying 

again, mostly due to seeing her single status as a curse. Nichelle knows that she will eventually 

adjust her current schedule appropriately to pursue graduate studies, but secretly hopes that 

someone will miraculously appear and make it easier for her; someone she could picture a wife 

in (even though getting her started on how against marriage she is, resembles a death wish).  

Computer Skills, Knowledge, and Abilities: Nichelle is proficient in using computers, and 

digital devices in general, in both a work and casual setting. She will never be one for consoles, 

but she knows her way around. 

Market Size: 3.5% Market Influence: 72%  
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Technology Attributes: Nichelle plays casual online games, but competitively so, and uses 

social media, mostly Facebook and Twitter, for community building and to engage more widely 

with topics of interest such as linguistics. 

Technology Attitudes: Nichelle is not a big fan of portable technology, but she does find it 

handy at times.   

Communicating: Nichelle is not very social, but guiltily enjoys spending time with colleagues 

at work and texting with friends on social media. Her preferred means of communication is in 

fact the phone, but she is really stingy with who she shares her number with.  

International Considerations: She’s more social than she would like to admit when travelling 

abroad for leisure, especially when she has studied the native language of the countries she 

visits. 

Quotes: Just one miracle away from enjoying coffee with Nichelle again! 
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Appendix G 

Sophie Barbier – Foundation Document 

Sophie Barbier (Informatics Student & Surf Instructor): Sophie is 23 years old; born in 

1997 to a couple from France. Her relationship status is somewhat complicated, as she prefers 

to say that she’s single, but she has constantly been on-and-off with Alan, her ex-boyfriend for 

four years now. Sophie studies Informatics at the University of Bordeaux, aspiring to become 

a Network Security Engineer, even if she enjoys surfing on the waves more than on the Web. 

A Day in the Life: Sophie wakes up with her dog’s, Lucy (a pointer), snout in her face, before 

both start wiggling noses. She then gets her phone, which she keeps with her for the whole 

span of her morning routine from bathroom to breakfast, makes her coffee and says her hellos 

and byes to her parents before heading to the bus station to get to the University. Sophie rarely 

attends non-mandatory classes, but she has arranged her schedule in such a way that she is full 

of mandatory classes for the first three days of the week and she gets a long-weekend, during 

which she works as a surf instructor in Lacanau, her favourite surf spot. Sophie has known 

pretty much everyone there ever since she was a child, so they are not too strict with her sticking 

to schedule when workload from the University gets heavy. This is not to say that Sophie is 

much of a hard worker however, as she is typically on her phone during lectures she finds 

boring, and she’s the type to ask for notes of non-mandatory classes when exams are near the 

corner, usually asking her friends about what seems most relevant to study just to pass the 

exams. Once back from either work or University on a typical day, Sophie walks Lucy out, 

preferably by the beach if she has time; Lucy just loves a game of beach fetch, and by 18:00 

she will either study if workload is heavy, surf some waves if the weather feels like it or stick 

to her phone if she does not feel like heading out. It is during this time of the day that she would 

make plans with friends, typically for the weekend, or meet with her ‘boyfriend’ that even she 

does not know whether to call him an ex-boyfriend or not. Typically, when the two meet, 

Sophie’s plans for the day do not go that well, as they never manage to plan ahead and maybe 

that is part of what makes their relationship so complicated. Regardless of what she does earlier 

in the day, Sophie gets back to her phone, either to chat, watch videos, listen to music, play 

games, or all of these together, for a couple of hours before calling it a day. Lucy of course, 

stays by her side the whole time and demands her day’s final walk, meaning that Sophie never 

gets to sleep early; guess whom she blames for that!       

Work Activities: Sophie works as a surf instructor at Lacanau beach and studies Informatics 

at the University of Bordeaux. 

Household and Leisure Activities: Sophie’s favourite activities are surfing, playing with 

Lucy, hanging out with friends, reading books, watching series and she also likes to travel, 

especially to places that have great surfing spots, but she is also keen to visit places whose 

history she has read about. 

Goals, Fears, and Aspirations: Sophie only looks at the money when it comes to career 

prospects. In fact, she never had a passion for anything in particular, which is also her greatest 

fear, namely passing through just by being alive and never really living anything fully. At 

times, she tries to remember when it was that she lost the spark and started not believing much 

that she can get passionate about things. She does however, want to keep on surfing and attend 

events and championships once she is done with her studies and she might even go into 
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graduate studies later on, as she could picture herself making a living from Network Security 

and it’s not like there’s anything else she’d rather do. 

Computer Skills, Knowledge, and Abilities: Sophie is proficient in using all sorts of digital 

devices, having access to the Internet ever since she can remember herself, currently not going 

anywhere without her phone. 

Market Size: 92.2% Market Influence: 18.25%  

Technology Attributes: Sophie chats A LOT in both Facebook and Instagram, where she 

mainly interacts with her real-life friends and is generally disinterested in expanding, or 

basically building, an online social circle. She plays online games casually alone and often also 

with some friends.  

Technology Attitudes: Sophie got a lot more into technology once things got more portable, 

as using the phone opened a route for her to explore the digital. Before that, she considered all 

involvement with digital spaces futile and more related towards immaturity of all things.   

Communicating: Sophie is quite social in real-life, having kept contact with most of her 

childhood friends and of course with her best friend Marie with whom she has been a classmate 

since primary school. She is however, entirely anti-social in online settings. Here specifying 

her preferred means of communication feels like the epitome of redundancy!  

International Considerations: Sophie is very carefree when abroad, as she usually travels out 

of personal interest for the place she visits, typically related to a very particular activity such 

as a surfing spot, a certain culture, sight, language or food. The more different a place seems 

compared to Sophie’s home city, the more intrigued she gets to travel there. Funnily enough, 

she has grown a habit of only visiting places that she could picture herself living there in the 

future. Therefore, once she gets back home from a trip, she keeps a note of studying the native 

tongue at the back of her mind, but that is only if the place managed to meet, or even surpass, 

her expectations in giving her the vibe that it would be worth experiencing daily life there in 

the future. 

Quotes: Exploring non-dullness one wave at a time! 
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Appendix H 

Matteo Wyss – Foundation Document 

Matteo Wyss (Fine Arts Student- Former Civil Engineering Student): Matteo is 21 years 

old; born in 2000 in Bern of Switzerland, moved to Zurich in 2008 alongside his parents and 

two brothers, Alexander (the youngest) and Elias (the eldest) and ten years later, in late 2019, 

he moved to Lausanne to study Fine Arts at ECAL. Matteo is single, likes sports; his favourites 

being tennis and football, studied Civil Engineering at ETH for one year and dropped out to 

pursue his talent in painting by moving to Lausanne, where he is now living with a roommate, 

Bastien. 

A Day in the Life: Although his habit of sleeping early, unless overly absorbed in playing 

CS:GO, would commonly mean that Matteo would also be one to wake up early in the morning, 

he is never off bed before 11:00. Matteo is nearly always alone in the house by that time, as his 

roommate, Bastien, is off to work as a waiter as early as 7:00. A morning shower is the first 

thing Matteo does every day, then he either has a bowl of cereal or skips breakfast entirely; the 

latter scenario being more common. At that time, Matteo sits in the balcony, checks his phone 

for daily news, particularly emails coming from University and/or family, and then he lights 

up his morning cigarette and gets into playing something casual on his phone. It is this time he 

spends alone in his balcony that usually determines how smooth getting through the rest of the 

day will be, as the more Matteo has grown in age, the more has his tendency of getting easily 

stressed and agitated increased as well. Matteo books a room in the University that is typically 

shared with another student, in order to practice, and heads there around 14:00 except for days 

that he has mandatory lectures, which have become scarcer this year. After practice, he either 

goes to some of the places that he has gotten used to eating lunch, mainly burgers and pizzas, 

or heads home to cook something quick in the case of having been overspending during the 

week, as he has grown tired of cooking. If he does eat outside, he is often accompanied by the 

fellow student with whom they had co-booked the room for practice at the University and they 

later split when Matteo goes to the local football court to play with some random pals that 

frequent the place too. The group traditionally, has a smoke next to the court after the match is 

over and the skies darken. By the time Matteo gets home, he makes around four slices of toasts 

for dinner and opens his laptop to play CS:GO until he feels his bed calling for him. At times 

however, Bastien is also home and the two meet at the kitchen, where they spend the night 

telling stories and enjoying Bastien’s famous cocktails from his time working as a bartender. 

It is not likely for Matteo to skip CS:GO regardless, unless of course it is exams period, so he 

typically gets in-game after spending time with his roommate in such days. Even though Matteo 

manages to fit all these activities on a typical day, it is not uncommon for him to sleep as early 

as 21:00, not that he wakes up early though.   

Work Activities: Matteo studies Fine Arts at ECAL and used to study Civil Engineering at 

ETH for one year, but eventually dropped out to pursue his talent in painting. 

Household and Leisure Activities: Matteo loves sports, especially football and tennis, playing 

football pretty much every afternoon, likes video games, especially FPS games with his 

favourite being CS:GO. He is not sure whether he really likes painting or not, as he hasn’t been 

painting outside University projects for a while now, he is actually confused about whether it 

is only the income he can get by leveraging his talent that motivates him in the end. He likes 
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to smoke daily to cool off tension, but he never does so amongst family, thus he doesn’t 

consider himself a ‘smoker’. 

Goals, Fears, and Aspirations: Matteo’s fears are fairly practical, as he is commonly found 

thinking about when he is going to serve in the army or get a real job instead of studying this 

and that, and those very thoughts tend to overwhelm him to the point of annulling daily progress 

in various life aspects. His aims are therefore, mostly related to settling down on his own and 

getting independent, so that he gets rid of those concerns and gets the feeling of being able to 

stand on his own feet. However, he is fully aware that that is no dream of his, as he still has a 

vague idea of what happiness means to him, merely seeking to rid himself of unnecessary hassle 

for the time being. What he does not clearly recognise about himself though, is that his 

overarching fear is that of not being acknowledged.   

Computer Skills, Knowledge, and Abilities: Matteo is a technological expert. He even 

assesses and fixes all problems with any of his devices, and fairly quickly so, on his own. 

Market Size: 4.3% Market Influence: N/A  

Technology Attributes: Matteo is mainly on his laptop, playing games or downloading (and 

seeding, as there is nothing he despises more than those not seeding torrents) and watching 

movies. He also uses his phone to check for news and updates, memes and play more casual 

games.   

Technology Attitudes: Matteo has always been enjoying the digital world, starting with 

playing video games on consoles with his brothers to knowing how to use a computer like the 

back of his palm. 

Communicating: Matteo is generally asocial regardless of setting, mostly seen playing with 

his brothers and not really keeping in touch with friends/lovers. He also feels social media are 

so beneath him, having only used Facebook when he first got into high school. However, 

Matteo likes being the centre of attention but hides it for the most part, an example would be 

that he is always keen of getting good pictures of himself, but he is strict that it is others, non-

family members, that should be taking those shots, else every smile betrays some sort of 

loneliness and desperation, and despite this belief of his, he is never the one to ask 

friends/lovers to take a photo. 

International Considerations: Matteo likes travelling around the globe and has in fact made 

it a habit to travel to countries he has never been before twice per year. For him, travelling is 

synonymous with international and no-commitment requiring relationships, as it is typically 

only when abroad that he makes moves for anything non-platonic. Matteo attributes this to 

having to travel between Lausanne, Zurich and Bern, at least thrice per year to visit family and 

has not developed a strong sense for commitment neither for places, nor for people; he currently 

likes and enjoys flying with the wind.  

Quotes: I just wanna sit back and chill, I don’t tryhard for free, but if you trigger me, I will! 

 

 

 


