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Abstract  5 

     The majority of user models in gamification are based on user’s gamer personality. 6 

However, the motivations driving individuals’ learning behavior differ from their 7 

motivations when playing. There is no evidence that learners’ experiences in 8 

gamified activities are described by these models. Thus, an alternative model 9 

capturing learners’ motivational experiences and relating them to the 10 

motivational mechanisms of gamification design is needed. To fill this gap we 11 

propose a context-specific typology which groups learners based on their type of 12 

motivation and perceived ability associated with a learning activity. The purpose 13 

of this proposal is to provide a framework for connecting each learner’s type to a 14 

set of motivational affordances to which that type is susceptible. Facilitating the 15 

task of selecting motivational affordances matching learner’s type aids the design 16 

of customized gamified learning. 17 

Keywords: Educational Gamification, Learners Types, Motivational Design.  18 

Gamification has emerged as a design strategy to enhance user motivation 19 

(Dicheva et al., 2015). Educational gamification, in particular, aims at designing 20 

interventions that make learning activities more engaging and meaningful to the 21 

learners. However, gamification designers have often been criticized for using certain 22 
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pre-existing patterns of design elements with presumed motivational effects, regardless 23 

of the contexts of use (Deterding et al., 2011; Hamari et al., 2014; Alahäivälä & Oinas-24 

Kukkonen, 2016). 25 

Gamification of learning typically targets learning activities (e.g. participating in 26 

discussion forums, practicing problem solving, attending lectures, etc.) aiming to 27 

motivate desirable behavioral or learning outcomes. It is commonly agreed that the 28 

contextual factors are critical for designing gamified systems that support actual 29 

learners’ needs (Alahäivälä & Oinas-Kukkonen, 2016; Richards et al., 2014).  (The 30 

term “gamified systems” is used to refer to systems employing game elements to evoke 31 

game-like experience with the purpose to accomplish predefined goals). For learners, 32 

motivation to engage and persist in an activity stems from different sources, a 33 

significant one of which is the learning activity itself. Learning activities are 34 

characterized by features with positive impact on learners’ motivation (motivators), 35 

such as acquiring useful skills or engaging with interesting problems, as well as by 36 

features with negative impact on their motivation (de-motivators), such as boring 37 

content or a high level of difficulty. To account for these contextual factors, we 38 

proposed the Activity-Centered Gamification Design (ACGD) approach (Dichev et al., 39 

2019), which puts the emphasis of the design process on the activity to be gamified. 40 

ACGD involves identifying the motivators and de-motivators and selecting 41 

motivational affordances congruent with the motivational drivers and barriers which 42 

learners experience in a particular gamified activity. This adds a contextual component 43 

to the gamification design. The term gamification design is used here to refer to the 44 
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adopted methods for deciding what, when, and how to incorporate game elements for 45 

affording gameful motivating experiences in non-game contexts. Drawing on the 46 

growing understanding that in the gamification design both the context of use and the 47 

qualities of the users should be recognized (Hamari, Koivisto, et al., 2014; Alahäivälä 48 

& Oinas-Kukkonen, 2016), we propose to enrich the ACGD framework by making it 49 

learner-specific. This acknowledges the fact that learners perceive learning activities 50 

differently depending on the perceived activity values and their perceived abilities. The 51 

identified earlier motivators capture the perceived activity values. However, learners’ 52 

decision on whether and how to engage in certain learning activities depends also on 53 

the perceived effort of that engagement.  54 

To address this limitation, we supplement ACGD with a typology segmenting 55 

learners in groups, which respond differently to gamified learning activities. Creating 56 

learner typologies is a largely unexplored approach for understanding what motivates 57 

learners to engage in gamified activities. The proposed typology categorizes learners 58 

based on their motivational and ability-related characteristics. Self-Determination 59 

Theory (SDT) (Ryan & Deci, 2000) and Expectancy-Value Theory (EVT) (Eccles, 60 

1983) provide the theoretical background for the typology. According to SDT, human 61 

behavior is driven by internal (intrinsic) and external (extrinsic) motivation. EVT posits 62 

that students’ choices and persistence in a task are determined by the expectancies for 63 

success and subjective task values. From a more general perspective, Michie et al. 64 

(2011) found that motivation and capability are prerequisite for performing volitional 65 

behavior. Accordingly, our typology groups learners based on their perception of two 66 
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aspects associated with a learning activity, namely, the perceived motivational drivers 67 

and the perceived attainability of the activity goals (e.g. the perceived availability of 68 

mental or physical resources for achieving the goals). It builds on the fact that some 69 

learners may see the gamified activity more as a game and others more as a learning 70 

task. Yet, different individuals may perceive the same activity in a different way: as 71 

too difficult, too easy, boring, interesting, unachievable, rewarding, etc., which 72 

influences their subsequent behavior. Meaningful engagement in a gamified activity 73 

entails an appropriate level of perceived ability balanced with appropriate motivation.   74 

The purpose of the proposed typology is to provide a framework for connecting 75 

each learner’s type to a set of motivational affordances to which that type is susceptible. 76 

The majority of models intended to explain user preferences for game design elements 77 

are focusing on users’ gamer personalities (Mora et al., 2019). There is no evidence, 78 

however, that learners experience game elements incorporated in learning activities in 79 

the way defined by these models. Recognizing this gap and the need for customization, 80 

we propose a typology reflecting differences in learners’ experiences and attitudes 81 

towards gamified activities.  82 

Related Work 83 

In recent years, researchers have started studying how gamification affects 84 

different groups of individuals with common characteristics or behaviors, focusing 85 

mainly on player types. A number of models of gamer psychology have been proposed 86 

and debated. Bartle’s model (Bartle, 1996; Bartle, 2005) was the earliest attempt to 87 
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break down players’ psychological responses in a multiplayer game. Bartle identified 88 

four player types: Achiever (works for mastery), Explorer (works for discovery), 89 

Socialiser (works for social status), and Killer (works to win). Yee (2015) expanded  90 

this typology and proposed a model describing three central motivations, with ten sub-91 

components: Achievement (advancement, mechanics, competition), Social 92 

(socializing, relationship, teamwork), and Immersion (discovery, role-playing, 93 

customization, escapism). However, both of these models focus on specific game 94 

genres. The demographic game design models (DGD1, DGD2) (Bateman & Boon, 95 

2006; Bateman et al., 2011) were intended for player preferences that cater for different 96 

demographic groups. By adapting the Myers-Briggs typology (Myers, 1962) to games, 97 

they propose four play styles:  Wonderer, Conqueror, Manager, and Participant. From 98 

a slightly broader perspective, Ferro et al. (2013) divided the players into five 99 

categories: Dominant, Objectivist, Humanist, Inquisitive, and Creative based on the 100 

similarities between personality models and player types. The BrainHex model (Nacke 101 

et al., 2014) combined previous research on player types and neurobiological insights 102 

of player satisfaction. The model presents seven archetypes of players: Seeker, 103 

Survivor, Daredevil, Mastermind, Conqueror, Socializer, and Achiever. While these 104 

models are used in personalizing gamified systems, they were built for game design 105 

and their usefulness for gamification design is limited.   106 

Differently, Marczewski (2015) introduced the Hexad framework of gamification 107 

user types to assess individuals’ preferences for game elements in the context of 108 

gamification. It builds on Bartle’s player types, taking into account players’ intrinsic 109 
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and extrinsic motivation. The  framework categorizes  the styles of interaction with 110 

gamified systems according to six types: Philanthropists (motivated by purpose), 111 

Socialisers (motivated by relatedness), Free spirits  (motivated by autonomy), 112 

Achievers (motivated by competence), Players (motivated by rewards), and Disruptors 113 

(motivated by triggering of change). Tondello et al. (2016) tested the correlation of 114 

each Hexad user type with 32 game elements commonly used in gamification and 115 

suggested that Hexad can be used as a model to personalize user experience. Further, 116 

they created a 24-item questionnaire based on the Hexad framework to assess 117 

individuals’ preferences for game elements and later validated the proposed scale 118 

(Tondello et al., 2018). The studies related to the Hexad framework in a gamification 119 

context were paralleled by such in the area of persuasive technology. For example,  Orji 120 

et al. (2018) showed significant relationships between the Hexad user types and 121 

different strategies employed in persuasive technologies.  However, Hexad typology 122 

was built with a general gamification user in mind and does not reflect the motivational 123 

specifics driving learners in educational environments. Moreover, the studies exploring 124 

player (player-derived) type models typically analyze the relationship between player 125 

types and players’ self-reported preferences to game elements without considering 126 

players’ experience in real gamified environments (Lopez & Tucker, 2019). While such 127 

studies contribute towards understanding the mechanisms of tailored gamification, they 128 

are too abstract. In contrast, our typology emerged from practical observation of learner 129 

behaviors in gamified environments.  130 
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López & Tucker (2019) did conduct a case study on Hexad player types in an 131 

educational context, using a gamified classroom response system (Kahoot). The study 132 

revealed that in general students’ perception of the game elements is associated with 133 

their Hexad player type. However, the study targeted a rather specific and simple 134 

activity - responding with a clicker in class, which doesn’t require strong motivation. 135 

In addition, the selected in the study answer anonymity reduces the psychological 136 

restraints of responding. Similar simple actions are more amenable to evoking gamer 137 

personalities than more demanding learning tasks.   138 

Games are intrinsically valued activities. Therefore, gamers are motivated to play 139 

for the activity itself and not for any separate rewards. Earning rewards is considered 140 

as “fringe benefits” and the core reason to play is the experience of the play itself (Amr, 141 

2012). Educational activities, on the other hand, are not intrinsically motivating for 142 

many learners. For such learners, the extrinsic benefits are the main drivers for 143 

engaging in educational activities. As learning requires effort and persistence, the 144 

quality of engagement depends also on the level of the required efforts, that is, the cost 145 

of engagement – a dimension largely missing in player or player-derived types. While 146 

our typology covers the segment of learners framing learning activities as a kind of 147 

game the cluster of learners not perceiving the fun in the gamified activities cannot be 148 

captured adequately by the extant gamer typologies.  149 

Closest to our work is that of Barata et al. (2017), who studied student 150 

performance and preferences to gamification elements in a gamified engineering course 151 

and identified four types related to the gamification preferences: Achievers, Regular, 152 
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Half-hearted Students, and Underachievers. While Barata’s grouping is related to 153 

educational gamification, it is based on experimental student clustering in a single, 154 

master-level course with gamified educational activities that were required and graded, 155 

thus mirroring the extrinsic drives of the current educational system. This entails that 156 

their proposed grouping is influenced by extrinsic rewards, namely grades. While 157 

reflecting the extrinsic motivation of learners, it doesn’t capture adequately the 158 

influence of intrinsic motivation on students’ behavior in educational activities. The 159 

proposed here typology fills this gap. Based on the Self-Determination Theory, it 160 

considers the entire motivational specter: from intrinsic motivation, to extrinsic 161 

motivation, to a-motivation. While Barata’s gamification types are covered by the 162 

proposed typology, it also includes types that are not readily discernible in Barata’s 163 

clustering. In addition, unlike our proposal,  Barata’s clustering does not yield 164 

descriptive characteristics enabling identification of learners belonging to different 165 

groups for predicting their preferences for game elements, which can support 166 

personalization of the gamification experiences in new situations.  167 

A number of studies show that the effects of gamification vary significantly 168 

among participating learners (Lister et al., 2014; Fitz-Walter et al., 2017; Barata et al., 169 

2017; Rothrock & Freivalds, 2018). Although several researchers (Hamari, Huotari & 170 

Tolvanen, 2015; Huotari & Hamari, 2017; Rigby, 2014; Nicholson, 2015) have 171 

suggested that various contextual factors may modify gamification’s impact, little has 172 

been explored yet with regard to how other factors, such as the activity importance, 173 

level of effort, learner self-efficacy, self-esteem, etc. may affect users’ preferences for  174 
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game elements. Instead, when selecting game elements intended to appeal to certain 175 

types of learners, designers still rely on player (or player-derived) typologies. The focus 176 

on players’ type indicates an emphasis on the gameful aspects of the gamified systems. 177 

However, the results of our empirical studies on driving factors for learners’ 178 

engagement in gamified activities suggest that the perceived gamefulness and the 179 

perceived utility of activities have different motivational effects on different groups of 180 

students (Dicheva et al., 2019). This adds to the observed above gap - the lack of 181 

typologies created specifically for the domain of educational gamification. We address 182 

these issues with the proposed simple typology.  183 

The Proposed Typology 184 

Background  185 

Gamified learning systems can be viewed as utilitarian systems using a hedonic-186 

inspired design to motivate their use (Dicheva et al., 2019). In such systems, the 187 

hedonic values can be experienced through achieving specific utilitarian goals. If the 188 

ability or motivation of a particular learner for pursuing those goals is insufficient, then 189 

the hedonic aspects cannot be experienced, making a gamer typology irrelevant for 190 

predicting the behavior of that learner. In particular, the decision to engage in a 191 

gamified learning activity may depend on the perceived utilitarian benefits of that 192 

engagement (earning better grades, learning new skills) and the required efforts. We 193 

interpret ability and usefulness in terms of the Expectancy-Value Theory (Eccles, 1983; 194 

Wigfield & Cambria, 2010). Ability is interpreted as the extent to which a learner is 195 
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confident in their ability to succeed in an activity and usefulness as how useful or 196 

enjoyable the learner perceives the activity (activity values). The perceived usefulness 197 

and degree of effort may have effect on learners’ preferences for some game elements 198 

(e.g.,  required effort for attaining a specific  position on a leaderboard in relation to 199 

the personal value of being on that position). Thus, some learners may prefer badges 200 

earnable with little effort, while others may target badges earnable through completing 201 

interesting challenges. We hypothesize that for more demanding (requiring more 202 

effort/time) gamified learning activities, the predictive value of the perceived 203 

usefulness and attainability for engaging in them grows. In the remaining of the paper, 204 

the term ability is used in the sense of perceived ability referring to the perception of 205 

person’s capability (used in a broader sense as resources that an individual might need) 206 

to perform a behavior. 207 

The theoretical foundation of this typology are the Self-Determination Theory 208 

(SDT) and Expectancy-Value Theory (EVT). These theories provide alternative 209 

explanations of why people engage in specific behavior. SDT postulates that the goal-210 

directed behavior is triggered by two types of motivation: intrinsic motivation (making 211 

volitional choices while meeting one’s needs of autonomy, competence, and 212 

relatedness) and extrinsic motivation (doing something for separable outcomes). 213 

Intrinsic motivation is observed when one engages in an activity out of genuine interest 214 

and is truly self-determined, in contrast with extrinsic motivation where one does that 215 

for external incentives such as grades. However, extrinsic motivation could also be 216 

used as a means to influence learners’ behavior and foster engagement without 217 
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negatively impacting their intrinsic motivation. The initial goal of the learner is often 218 

extrinsic to the activities in a gamified system and thus extrinsic motivation is what 219 

initially makes the learners choose to engage with the system. However, this can be 220 

used to promote internalized form of extrinsic motivation. Internalization is  a process 221 

where the external regulation of a behavior is transformed into an internal regulation 222 

and thus no longer requires the presence of an external contingency (Ryan & Deci, 223 

2000). According to EVT, the motivation is a function of the expectation of success 224 

and perceived value. Expectation refers to individual’s belief about their ability to 225 

perform certain tasks, whereas task values refer to how useful or enjoyable the learner 226 

perceives the task.  In both theories the motivation of engagement depends on the 227 

perceived value of that engagement. In SDT the value can result from intrinsic 228 

motivation or extrinsic motivation. In EVT the value can arise from intrinsic interest 229 

or perceived utility (usefulness) of the activity. These correspondences provide basis 230 

for integration – the intrinsic interest and utility values from EVT can be integrated 231 

with the conceptually similar intrinsic and extrinsic motivators from SDT. Such 232 

conceptual integration suggests in turn typifying learners along two dimensions:  the 233 

first one reflecting intrinsically and extrinsically motivated types, the second one 234 

reflecting the perceived ability for success. As both motivation and ability-related 235 

perspectives are deciding factors in educational context they are forming the two 236 

dimensions of the proposed two-dimensional typology. The motivational dimension 237 

reflects the intrinsic-extrinsic aspect from SDT integrated with the usefulness and 238 

intrinsic values from EVT. Experiences such as autonomy, competence, curiosity are 239 
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on the intrinsic side of the motivation dimension, while grades, awards, praise, etc. are 240 

on the extrinsic side. The ability dimension reflects the perceived ability to succeed 241 

from EVT. Its two ends are low and high.   242 

The differentiating features describing the suggested types are motivational. 243 

Notably, gamification is founded on the concept of motivational affordances (Zhang, 244 

2008), described as interactions between learners and game elements that increase the 245 

motivation for learners to engage. The value of the proposed typology lies in this link. 246 

Learners’ types can be used to identify the motivational affordances to which each type 247 

is susceptible. The selection of motivational affordances can be implemented as a 248 

function of a learner type taking into account the motivation and the perceived ability 249 

for that type.   250 

Learners Gamification Types 251 

In the present form, the proposed simple typology characterizes four main types 252 

of  learners based on their motivators (intrinsic vs. extrinsic) and perceived abilities 253 

(high vs. low): Capable explorer, Struggling explorer, Capable benefit-seeker, and 254 

Struggling benefit-seeker. In reality, there is another type, Indifferent learners, which 255 

is also included for completeness  (see Fig. 1). Here type represents a group of learners 256 

who, in a given activity, behave similarly based on their motivators and perceived  257 

abilities. The proposed model has potential for customizing gamified learning 258 

activities. It provides a framework for clustering learners based on the driving 259 

influences for engaging in learning activities which can be used for predicting learners’ 260 
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susceptibility to game elements. If we know motivators and de-motivators influencing 261 

the  behavior of a particular group of learners, it is possible to choose motivational 262 

affordances more predictably, making the gamification meaningful (Nicholson, 2015) 263 

for that category of learners.  264 
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Figure 1. Gamification learner typology. 267 

Capable Explorer: I want to learn and I can. Learners of this type are naturally 268 

motivated to do their work because they feel learning itself is interesting and satisfying. 269 

They engage in activities simply for the enjoyment and satisfaction that comes from 270 

completing the activity (Deci, 1971, Deci et al., 2001). These learners typically seek 271 

experience, learning new things, solving problems, acquiring skills and developing 272 

competence perceiving that learning itself is the reward. They believe in themselves 273 

and in their abilities. They approach difficult tasks as challenges to be mastered rather 274 
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than as threats to be avoided. Capable explorers are more likely to be susceptible to 275 

motivational affordances that support feeling of competence, mastery, autonomy, 276 

curiosity and achieving meaningful goals, together with support for scarcity, and social 277 

competition. They are less attracted by easily achievable awards and trivial challenges. 278 

Struggling Explorer: I want to learn and I strive. Similarly to Capable 279 

Explorers,  learners of this type are driven by the desire to improve their competence 280 

by acquiring new knowledge and skills. However, they are less certain in their abilities. 281 

As a result, they tend to circumvent goals perceived as unattainable to avoid 282 

disappointments, which in turn may lead to lower levels of achievements. In line with 283 

EVT, the perceived weakness in their ability to successfully engage in some learning 284 

activities has to be balanced with stronger motivational pulls. Accordingly, 285 

gamification features with potential to reinforce motivational drives of this type of 286 

learners include those supporting feeling of competence, accomplishment, meaning, 287 

support for enhancing their self-efficacy and tracking their  progress, as well as, support 288 

for goal setting and customization. This type of learners tends to not favor competitive 289 

environments and too challenging tasks. 290 

Capable Benefit-Seeker: I do it for the grades and I succeed.  Learners of this 291 

type are not really interested in the learning activity for its own sake, rather they expect 292 

their effort to be recognized with external outcomes, such as rewards and incentives. 293 

They tend to put out the amount of effort that provides the maximal gain. These learners 294 

normally engage in activities to earn good grades, please the instructor, or gain the 295 

admiration of peers. Since the behavior being rewarded may be internalized into a self-296 
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regulated and valued behavior (Ryan & Deci, 2000), extrinsic motivation varies in the 297 

extent to which it has been internalized. Similarly to the Capable Explorers, the  298 

Capable Benefit-Seekers believe in themselves and in their abilities. Motivational 299 

affordances likely to appeal to them  include those supporting feeling of attaining 300 

values separate from the activity, such as status, beneficial social comparison, 301 

achievements, badges, virtual goods, and incentives. More important, maintaining the 302 

inherently extrinsic but often internalized motivation through competence and 303 

autonomy facilitating features could promote self-determined learning behavior.  This 304 

type of learners are less attracted by intrinsic goals.  305 

Struggling Benefit-Seeker: I do it for the grades but I struggle. Learners of this 306 

type prefer easy work that focuses on obtaining acceptable grades to pass the 307 

requirements. They are not enthusiastic about gaining new knowledge or skills and 308 

often take little responsibility for their learning. Also, they try to complete learning 309 

activities without investing much effort.  These learners typically experience low self-310 

efficacy. As a result, they tend to avoid challenging tasks. Due to the low confidence 311 

in their ability, the learning activities are frequently perceived as difficult. In 312 

accordance with EVT, fostering the desired behavior for this type of learners entails 313 

reinforcement of their ability beliefs and perceived utility of the activity. This suggests, 314 

in turn, motivational affordances boosting their self-efficacy and persistence and 315 

raising the perceived value of engagement in the learning activities. The gamification 316 

features with likely positive effect on the targeted behavior of these learners include 317 
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progress feedback, virtual economy, streaks, incentives, hints/clues, power-318 

ups/boosters, easy start, customization, and anonymity. 319 

Indifferent: I don’t care. In reality, there is another category, students indifferent 320 

to the educational gamification. These students are characterized by lacking any 321 

motivation to engage in the gamified learning activities caused by either perceiving no 322 

value in them or complete lack of competence. In general, indifferent students find 323 

neither intrinsic nor extrinsic benefits from gamified learning activities (McCoach and 324 

Siegle, 2003). As a result, they lack incentives for interacting with the gamified system. 325 

According to SDT, motivation is characterized as continuum from a-motivation to 326 

extrinsic to intrinsic motivation, thus indifferent learners are positioned in Fig. 1 at the 327 

far left alongside the motivation axis. The lack of any motivational drive towards the 328 

gamified activities makes this type of learners not susceptible to the motivational 329 

affordances typically used in gamifying learning. A possible approach in this case is to 330 

consider extending the range of gamified activities and adding external rewards to them 331 

to foster participation that enables spurring learners’ behavioral engagement. When 332 

successful, such an involvement can be used to nurture cognitive engagement.   333 

As mapping individual learners onto game design elements is challenging 334 

(Tondello et al. 2016), the proposed typology is intended to serve as a simple two-335 

dimensional model to facilitate learners’ type mapping. Capable Explorers typically do 336 

not need external motivational reinforcement to engage in learning activities. Their 337 

interaction with the motivational affordances in the gamified activity is driven by 338 

intrinsic interests. As in the current educational system intrinsic motivation is often 339 
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undermined by the heavy use of external motivators (Baranek, 1996), the proportion of 340 

intrinsically motivated learners, in general, is relatively low. For the Capable Benefit-341 

Seekers, the level of motivation for engaging in gamified learning activities would 342 

depend on the perceived usefulness of the targeted external outcomes. Thus external 343 

motivational reinforcement will have a bigger effect for activities with targeted 344 

outcomes perceived by them with low importance.  345 

The benefit of gamifying learning activities is less significant for Capable 346 

Explorers and Capable Benefit-Seekers as they will be generally successful regardless 347 

of whether the activity is gamified or not. Thus, the overall level of success of 348 

gamifying learning depends on how it improves the engagement of the Struggling 349 

Explorers and Struggling Benefit-Seekers. These learners typically need external 350 

motivational reinforcement for meaningful involvement in the targeted activities. The 351 

proportionally larger Struggling Benefit-Seeker type includes extrinsically motivated 352 

learners with low self-efficacy, typically due to lack of skills, falling behind, conflict 353 

with other activities, etc. Cognitively demanding tasks, such as learning, require a level 354 

of motivation congruent to the category of learners. Challenges that are interesting and 355 

exciting for Capable Explorers may require hard work and extra effort for Struggling 356 

Benefit-Seekers and consequently additional sources of motivation. Therefore, when it 357 

is not possible to personalize a gamified system to the different types of users, it should 358 

be tailored with the largest group in mind. It is important to realize that ignoring the 359 

distinction between different types of learners can lead to misleading conclusions for 360 

the benefits of gamifying some learning activities. 361 
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Supportive Evidence 362 

The idea of the proposed here typology came out of our practical experiences and 363 

observations in gamifying a range of academic courses over the last four years. In this 364 

section we present some results that provide supportive evidence for the proposed 365 

typology. They combine empirical quantitative data with qualitative experiences.  366 

In Fall 2017 we started a longitudinal study aimed at exploring certain relations 367 

between various motivational drivers and gamification. The study used the OneUp 368 

course gamification platform (Dicheva et al., 2018) for gamifying out-of-class student 369 

practicing in a Data Structures class. For the control group, the gamification features 370 

were turned off and OneUp was used only for practicing. The result showed a very low 371 

use of the practicing tool by the students, which was in line with observations from 372 

other authors (Loboda et al, 2014; Beatty et al., 2019). In the next phase of the study 373 

(Spring 2018), we enabled some gamification features in the OneUp platform for the 374 

experimental group, including avatars, badges, a leaderboard, a progress bar, and 375 

virtual currency. The use of the gamified version resulted in a significant increase in 376 

student out-of-class practicing (Dicheva et al., 2019a). We noticed that a significant 377 

proportion of the students were striving to accumulate virtual currency while a smaller 378 

proportion was targeting badges. These observations indicated that as a result of 379 

gamifying the practicing activity, its perceived usefulness has undergone a change 380 

across the participating students but not uniformly. For some students the usefulness 381 

included the benefit of earning virtual currency, for others - the fun of collecting 382 

badges. In OneUp the virtual currency earned through practicing is tradable for goods 383 
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based on rules defined by the instructor. Thus, learners can spend their virtual currency 384 

to purchase some course-related benefits, such as extending deadlines or re-385 

submissions, which can help them mitigate some negative outcomes in the future.  This 386 

way, virtual currency was used as an additional psychological factor (Hsee et al., 2003) 387 

linking the gameful experience to some perceived benefits of practicing. Since earning 388 

virtual currency evokes perception of benefits with positive impact on course 389 

outcomes, it is more extrinsic in nature. On the other hand, as badges offer recognition 390 

for achievements and support competence needs (one of the three fundamental 391 

psychological needs, as per SDT), they also carry some intrinsic value. This supports 392 

the proposed grouping along the intrinsic-extrinsic dimension of the propose typology. 393 

In order to gather further evidence for the factors contributing to the segmentation 394 

of learners, we conducted a focus group. The goal was to seek students’ input about the 395 

driving reasons for their engagement in gamified practicing. Questions about the reason 396 

for using the gamified practicing tool and what prompted them to start or continue a 397 

practicing session were used as a basis for the discussion. Three focal reasons emerged 398 

from the data analysis: boost my grades, improve my learning, and experience gameful 399 

learning. For better understanding of how learning satisfaction, grade improvement, 400 

and gameful experiences influence the use of gamified practicing,  a  quantitative  study  401 

was  conducted  in  parallel  with  the  focus  group (Dicheva et al., 2019). The results 402 

were in line with the findings from the focus group. An interest in improving their 403 

course grade and in earning virtual currency was the most frequently reported reason 404 

for using OneUp. However, the questions related to the driving effect of the gameful 405 
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experience for practicing also yielded positive responses. This clustering of answers 406 

into two groups – one indicating interest in gameful experience and the other in 407 

practical usefulness, confirms again the suggested segmentation along an intrinsic-408 

extrinsic dimension.  409 

Next, we examined the frequency of taking practice quizzes by dates (Dicheva et 410 

al., 2019). The distribution revealed peaks around the dates of the three course exams. 411 

The intensified use of practicing in these periods suggests that majority of learners 412 

perceive the gamified practicing tool as a beneficial way to improve their course 413 

outcomes. This is a further indication that the perceived extrinsic value of gamified 414 

practicing is a significant predictor for its usage.  415 

In the Fall 2019 study we removed the virtual currency. Besides the badges, we 416 

offered duels and call-outs, which allow a student to send a challenge to another student 417 

or to the entire class. The idea was to increase the opportunity for learning driven by 418 

intrinsic motivation through the duels and class call-outs, which enable learners to 419 

engage in a fun competition. Somewhat surprisingly the interest to this type of gamified 420 

practicing was low. In contrast, in a gamified General Physics course (Spring 2019), 421 

which used only virtual currency, students demonstrated high interest in practicing. 422 

Our explanation was that unlike in games, the winning of duels/call-outs, so as to 423 

experience the fun, required significant investment and persistent learning efforts. On 424 

the other hand, there was no extrinsic value associated with that activity. Yet, some 425 

learners may felt uncomfortable to challenge their classmates in learning (non-game) 426 

environment. Therefore, from the viewpoint of the EVT the perceived usefulness and 427 
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enjoyment from involving in duels/call-outs may have not been sufficiently motivating, 428 

especially, for learners with low confidence in their abilities to succeed in such 429 

activities. In comparison, activities in which learners can earn virtual currency and 430 

spend it for course-related benefits demonstrated higher level of engagement. 431 

The aggregated results of the studies provide an empirical support that the intrinsic 432 

and extrinsic motivators are two significant factors clustering learners with respect to 433 

their drives to engage in gamified practicing. The first group perceives the usefulness 434 

of gamified learning as an activity with an intrinsic value (learning and gameful 435 

experience), while the second - as an activity with an extrinsic value (boosting grades).  436 

Notably, within these groups we were able to identify distinct patterns of 437 

interactions with OneUp for students with different levels of perceived skills, which 438 

suggested further differentiation of the intrinsic-extrinsic grouping. These patterns 439 

were repeatedly observed in our studies during Spring 2018, Fall 2018, Spring 2019, 440 

and Fall 2019. We used the students’ course performance as a proxy of their perceived 441 

abilities/skills to divide them into two groups - high performing (HP), scoring B+ and 442 

above, and low performing (LP). We measured the usage intensity of OneUp (based on 443 

system logs) to identify the distribution of the usage between the two groups (see Fig. 444 

2). We interpret the results as follows. As low performing students are typically able to 445 

exploit only the gamification features rewarding modest achievements, part of the 446 

values offered by gamification remain unattainable for them. This limits the fun aspect 447 

of practicing and subsequently the amount of interactions. Differently, for high-448 

performing students most of the incentives are achievable, which makes their practicing 449 
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more enjoyable and leads to gameful learning experience motivating higher 450 

engagement with the practicing tool.    451 

      452 

Fig. 2. OneUp usage intensity. 453 

To look from a slightly different angle, we processed the collected data related to 454 

the amount of student interactions in the data mining tool Weka (2020). We discretized 455 

the usage intensity data for the students (marked as ‘A’, ‘B’, ‘C’, and ‘DF’-students, 456 

where ‘A’, ‘B’, ‘C’, ‘D’, and ‘F’ indicate their course grade) into 4 bins, which can be 457 

viewed as high, decent,  moderate, and low levels of engagement, correspondingly. Fig. 458 

3 shows that the mass of DF-students (dark gray) are in the low-engagement (leftmost) 459 

bin while the largest proportion of A-students (blue) are in the high-engagement 460 

(rightmost) bin. But we also notice that the low-engagement bin holds a certain number 461 

of A-students. A likely reason is that for A-students the practicing activity was not 462 

challenging enough (insufficient intrinsic value) and after several sessions they decided 463 

to dedicate their time to other activities.  464 
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 465 

Fig. 3. Discretizing usage intensity data. 466 

This is another confirmation of our proposition regarding the role of perceived 467 

intrinsic interest. These observations are in line with findings of some other researchers. 468 

For example, Bandura (1997) recognizes that the role of students’ self-efficacy is 469 

positively related to their academic motivation and performance outcomes, while 470 

Abramovich et al., (2013) found that low achieving students responded to game 471 

elements that reward participation, but not to those that rewarded mastery. 472 

The evidence collected in our studies shows that motivational drives and 473 

perceived ability-related characteristics do play a role in segmenting learners with 474 

respect to their engagement with gamified learning activities – a largely unexplored 475 

area of practical value. The consistent trend observed across the studies provides an 476 

empirical foundation for the proposed typology. A further validation is currently in 477 

progress. 478 
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Conclusion 479 

Simply adding game elements to a learning activity and expecting improved 480 

motivation is overly optimistic. Achieving the desired outcomes entails understanding 481 

the broader context in which gamification is applied including both the learning 482 

activities and learners. A strategic step towards such understanding includes identifying 483 

the motivating and demotivating factors associated with the activities to be gamified 484 

and grouping the involved learners in meaningful motivation-based types. This 485 

approach, mostly missing in educational gamification, is addressed in this paper.  486 

Learners involved in gamified activities have different motivations, abilities, and 487 

goals. It is unrealistic to believe that we can get learners to do something they are 488 

completely a-motivated to do or perceive themselves incapable of doing by gamifying 489 

it. As a step towards a learner-centered gamification design we propose a context-490 

specific typology grouping learners with similar motivators and perceived abilities into 491 

five types. Rather than relying on a gamer’s typology for gamifying learning activities, 492 

the proposed typology is shifting towards a gamification design guided by motivational 493 

theories of learning. The driving idea is that the motivational affordances used for 494 

gamifying learning activities should be selected based on the learners’ intrinsic and 495 

extrinsic motivational drives and on the ability-related motivational experiences.  496 

Knowing the motivational factors that positively or negatively impact the 497 

engagement of different groups of learners in an activity makes the outcome of 498 

motivational affordances’ selection more predictive. Supportive evidence backing the 499 

proposed typology is discussed in the paper, while its further validation is in progress.   500 
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