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Introduction 
Current research maintains that a shift 

to a learner-centered paradigm of instruction 
with a focus on creativity, critical thinking, 
communication and collaboration is essential 
to prepare students for the multifarious life 
and work environments of the 21st century 
(Framework for 21st century learning.2011). 
Self-belief in one’s own ability to create or 
innovate (Laws, 2002; Phelan, 2001; Tierney 
& Farmer, 2002) is equally essential elevating 
self-efficacy as a critical precondition for aca-
demic success and subsequent work perfor-
mance (Ait, Rannikmäe, Soobard, Reiska, & 
Holbrook, 2015; Nagaoka et al., 2014). Gami-
fication has emerged as a learner- centered 
pedagogy that positively influences learner 
engagement and motivation (Caponetto, Earp, 
& Ott, 2014; Dichev & Dicheva, 2017; Diche-
va, Dichev, Agre, & Angelova, 2015; Hamari 
et al., 2014); however, instructional design 
theories to support the design of gamification 

are sparse and none are explicitly oriented to 
support a gamification design for self-efficacy.  

A challenge for gamification research 
is to generate guidelines for the effective de-
sign and development of the gamified instruc-
tion (Dichev & Dicheva, 2017; Van Eck, 
2011). Which elements and in what combina-
tions are the most effective in varying instruc-
tional contexts are questions that must be ad-
dressed if instructional designers are to suc-
cessfully operationalize gamification peda-
gogy (Hamari et al., 2014; Landers, 2014; Lee 
& Hammer, 2011). Likewise, Reigeluth and 
Frick (1999)  point to the need for instruction-
al design theories to provide guidance for dif-
ferent types of learning and new information 
technologies further confirming the signifi-
cance of an instructional design theory for 
gamification. 
Why Self-Efficacy? 

While existing gamification research in 
educational contexts supports the use of game 
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design elements to foster learner motivation 
(Caponetto et al., 2014; Deterding, 2011; 
Dichev & Dicheva, 2017; Dicheva et al., 2015; 
Hamari et al., 2014; Mekler, Brühlmann, 
Tuch, & Opwis, 2015; Sailer, Hense, Mandl, 
& Klevers, 2013), the impact on self-efficacy 
has received less focused attention in gamifi-
cation literature. The results of the small num-
ber of research studies that have been conduct-
ed are varied and signal the need for continued 
research in this area.  

Studies that yielded negative results or 
no significant impact on self-efficacy include 
the following. Cosgrove (2016) found self-
efficacy scores to be lower for participants en-
rolled in a gamified course compared with 
those enrolled in the non-gamified version 
even though persistence and task skill were 
statistically greater. Cosgrove (2016) attribut-
ed this unexpected result to a progress timer 
displayed to the gamified group, which was 
not displayed to the non-gamified group. The 
only performance feedback the non-gamified 
participants received was evidence of task 
completion and consequently, this group 
worked more slowly and carefully to complete 
each set of tasks without the pressure of a visi-
ble timer. Birch (2013) compared a gamified 
approach of practicing technical elements 
within a private piano lesson environment with 
the traditional, non-gamified approach. Alt-
hough, gamification had a positive effect on 
student attitude toward practicing and resulted 
in higher achievement levels, self-efficacy lev-
els were not affected. As an explanation for 
the stability of self-efficacy scores, Birch 
(2013) stated that piano students have high 
initial levels of self-efficacy, leaving minimal 
room for improvement. In a comparison of 
traditional face-to-face Spanish language in-
struction with gamified instruction using Duo-
lingo®, no significant difference in academic 
self-efficacy was found (Rachels, 2016). 
Based on this result, Rachels (2016) deter-
mined that gamified instruction, or Duolingo® 

instruction, is just as effective as traditional 
instruction and therefore, could be a suitable 
alternative method of Spanish language in-
struction.  

Studies that yielded positive results for 
the influence of gamification pedagogy on self
-efficacy include the following. Banfield and 
Wilkerson (2014) studied the effects of gami-
fication pedagogy on intrinsic motivation and 
self-efficacy and found dramatic increases in 

self-efficacy for learners taught using gamified 
pedagogy. Gamification in this study involved 
a scavenger hunt approach to solving an au-
thentic problem accompanied by a scoreboard 
depicting the progress of all students. In a 
study that included self-efficacy as a compo-
nent of the motivation to learn biology, Owens 
(2016) reported significantly greater increases 
in self-efficacy for students in a gamified in-
structional approach that used repeat-testing 
compared with the non-gamified and gamified 
without repeat-testing groups. Owens (2016) 
noted that the gamified with repeat-testing 
group were more likely to gain competence 
with repeated attempts accompanied by imme-
diate feedback, which may have impacted 
their self-efficacy levels. Trainees who com-
peted against a lower-skilled opponent report-
ed higher self-efficacy beliefs and better learn-
ing outcomes in a study by Santhanam, Liu 
and Shen (2016) that focused only on competi-
tion as a game mechanic in a training environ-
ment. Through a qualitative case study, Har-
rold (2015) studied the impact of a gamified 
English course on student self-determination, 
self-efficacy and self-regulation. The results 
showed universal increases in self-efficacy, 
gains in self-determination among students 
with previously high and low motivation, and 
magnification of existing self-regulation habits 
for all students. The gamified course design 
utilized a project-based approach and imple-
mented a system of rewards for quest comple-
tion. One game element absent in Harrold’s 
gamification design structure was narrative, 
which the author cited as a limitation of his 
research.  

If gamification is going to flourish as a 
viable learner-centered paradigm, gamification 
research needs to expand and consider the val-
ue of this pedagogy for today’s learners from 
differing perspectives. Given, the educational 
significance of self-efficacy and the role that 
self-efficacy plays in academic motivation 
(Bandura, 1986; Bandura, 1997b; Bandura, 
Barbaranelli, Caprara, & Pastorelli, 2001; 
Bandura, 2001; Husain, 2014; Multon, Brown, 
& Lent, 1991; Pajares, 1996; Pajares, 1997; 
Schunk, 1991), it is worthwhile to explore 
gamification pedagogy in regards to learner 
self-efficacy. Furthermore, instructional de-
signers willing to adopt gamification peda-
gogy struggle with the selection of game ele-
ments and run the risk of “under” or 
“overgamifying” the instruction. Aligning 
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game elements with desired affective out-
comes beyond the scope of motivation and 
engagement can provide direction to the gami-
fication design. 

 
Gamification Design to Foster Self-Efficacy 
Gamification design “involves the identifica-
tion, extraction, and application of individual 
game elements or limited, meaningful combi-
nations of those elements” (Landers, 2014, p. 
754). In the educational sphere, game elements 
are selected in support of teaching and learn-
ing goals and as a framework for instruction, 
gamification “should be grounded in best prac-
tice pedagogical principles” (Botha, 
Rerselman, & Ford, 2014, p.4) and guided by 
instructional design theory. If instructional de-
sign practitioners do not have clear guidelines 
they will struggle with the identification, ex-
traction, and application of game elements to 
instructional settings to gamify learning. 
Therefore, the need for a design theory which 
not only channels the design of effective gami-
fied learning, but also focuses on designing 
gamification to meet a specific requisite of 21st 
century learners is evident.  
 
GELSE Theory Overview 
 The Gamification for Enhancing Learner 
Self-Efficacy (GELSE) theory is an instruc-
tional design theory for gamification aimed at 
fostering learner self-efficacy. As such, the 
theory offers a unique approach to gamifica-
tion design and is conceptualized as a special-

ized theory originating from the general in-
structional design theory of gamification de-
scribed by Kapp (2017).  
 The GELSE theory is appropriate to use 
with content that lends itself to the incorpora-
tion of storytelling or narrative elements to 
create an authentic experience for learners. It 
is surmised that with imagination and creativi-
ty, a storyline that parallels real-world con-
texts could be woven into most content. The 
theory is especially appropriate for exploring 
ill-structured problems or when learners are 
asked to “organize and execute courses of ac-
tion required in situations that may contain 
novel, unpredictable and stressful ele-
ments,” (Schunk, 1982, p. 89) consequently 
signaling the importance of self-efficacy. 
 Gamification is most effective in a “safe” 
learning environment where learners can ex-
plore, make mistakes and try again without 
dire consequences (Kapp, 2017). Safe settings 
also provide a desirable learning environment 
for self-efficacy to flourish, thus the GELSE 
theory would be fitting for these environ-
ments. Both online and classroom learning 
environments are suitable for applying the 
GELSE theory; although, a technology-
supported environment is favorable. Gamifica-
tion is more efficiently implemented through 
technologies that support gamification tech-
niques, such as platforms that feature reward 
building capabilities, automatic tracking, and 
visual progress displays. 

Figure 1. A visual model of the GELSE theory. This figure illustrates the in-
terconnectedness of gamification elements to each other and to the sources of 
self-efficacy. 



26           www.jaid.pub   ∙   December 2019 

 
Methods  

The methods offered by the GELSE 
theory were derived from the association of 
gamification elements to the sources of self-
efficacy. An articulation of the methods of the 
theory is best achieved by first considering 
those associations and then outlining the relat-
ed methods. Although the methods of the theo-
ry are presented here in a numerical fashion 
for the sake of clarity, it is important to note 
that applying the GELSE theory need not oc-
cur in a linear manner. Interrelationships exist 
among the gamification elements themselves 
and the ways in which they might influence 
self-efficacy; therefore, the thought process by 
which instructional designers derive at the 
gamified learning space may indeed reflect 
this interconnectedness.  For example, when 
thinking about how feedback will be delivered 
in the course, the designer might be led to 
think about the use of points, badges or a lead-
erboard as feedback mechanisms that provide 
visual displays of student progress and aug-
ment instructor feedback. A diagram depicting 
the associations between gamification ele-
ments and the sources of self-efficacy and the 
connections among the various game elements 
is offered as Figure 1. As an advance organiz-
er, this diagram may suffice as a visual aid for 

understanding how the GELSE theory can be 
applied. 
 

Gamification: Gamefulness – Self-
Efficacy: Emotional Arousal, Vicarious Ex-
periences.  
 People play games for the experience the 
game creates: an adrenaline rush, a vicarious 
adventure, a mental challenge, social interac-
tions – and for the emotions the game arouses 
(Kapp, 2012). Designing within the frame-
work of gamification to elicit this user experi-
ence is referred to as gameful design, as de-
fined by Deterding, Dixon, Khaled and Nacke 
(2011). Gamefulness describes the desired us-
er experience (Deterding et al., 2011) which 
varies based on the context of the learning 
conditions. For example, learners in a Greek 
mythology course may find themselves im-
mersed in a fantasy narrative where elements 
of the course mimic mythological creatures 
(e.g., achievement levels are named after 
Greek gods/goddesses). As part of the gamifi-
cation design for a history course, the task 
challenges may be referred to as the relevant 
battles for the time period under study. Stu-
dents in a business course may take on the role 
of stock market analysts and monetary values 
may be used in place of a point system. These 
examples are by no means inclusive of the ele-

Game Element Suggested Design Strategy 

Storytelling/
Narrative 

Craft a unifying story to place the learning elements into a realistic or illusory con-
text. Relate the story to the course content or the authentic environment of the dis-
cipline. 

Achievement 
Levels, 
Badges 

Give levels or badges names that mimic real-world or fictional roles that connect 
the gamification strategy with course topics or to the broader industry and possible 
careers (e.g., artistic intern, tycoon, next gen thinker, global technology consultant) 

Challenges/
Quests/Battles 

Rename course assignments and activities as challenges, quests, battles, etc. Con-
nect the names to the story or theme of the instructional segment. 

Learning Path Provide multiple routes to success allowing students to choose their own sub-goals 
within the larger task. Intensify the enjoyment by creating the path as a journey, 
mission or exploration. 

Discovery/
Exploration 

Create an adventurous environment with exciting aesthetics, surprise rewards, 
locked levels or badges (i.e., completion of a level or badge “unlocks” the next lev-
el or badge). 

Avatars/ 
On Screen 
Characters 

Use avatars or on screen characters to provide positive feedback and encourage-
ment to learners. They can serve as role models, leaders or guides and connect to 
the story or theme (e.g., adventure guide, business consultant, counselor, etc.) 

Leaderboard Highlight learner achievements with leaderboards displaying individual progress 
compared with others. 

Table 1. Recipe for Gamefulness 
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ments of gamification design that evoke emo-
tion and engagement. The “challenge for de-
signers is to anticipate the types of dynamics 
that can emerge and to develop the mechanics 
of the experience appropriately” (Robson, 
Plangger, Kietzmann, McCarthy, & Pitt, 2015, 
p. 416). 
 According to Sweetser and Wyeth 
(2005), player enjoyment is the single most 
important reason why people play games. If 
players do not gain enjoyment from playing a 
game, they will not play (Sweetser & Wyeth, 
2005). Robson et al. (2015) posit that a mix of 
emotions is often part of the experience of 
playing a game. Fun and enjoyment may be 
expressed in “positive emotions such as ex-
citement, amusement, amazement, surprise, 
wonder, and personal triumph over adversi-
ty” (Robson et al., 2015, p. 416) or negative 
feelings such as frustration, disappointment or 
sadness. Emotional reactions of the learners in 
response to gamefulness are an important 
source of self-efficacy. Vicarious experiences, 
such as the example of the business students 
role-playing as stock market analysts, also im-
pact self-efficacy and can be a component in 
the gamification design for gamefulness. A 
recipe for gamefulness is context-specific with 
a variety of elements and design strategies fea-
sibly capable of generating desirable emotion-
al reactions. Table 1 highlights plausible game 
elements and design strategies that serve to 
establish gamefulness in a gamified system. 

 
 

 

 
Gamification: Goals – Self-Efficacy: 

Mastery Experiences. 
 Goals identify a game as a game. When 
one of the kids shooting baskets at the local 
playground challenges the other kids to see 
who can make the most 3-pointers out of 10 
attempts, the play becomes a game. A goal has 
been added to the activity. “The simple intro-
duction of a goal adds purpose, focus, and 
measurable outcomes” (Kapp, 2012, p. 28). 
Goals are fundamental to games – they deter-
mine a winner or validate individual success. 
In gamification, goal success is often validated 
by points, progress bars, position on a leader-
board or the awarding of a badge. These re-
wards or incentives provide visual cues ener-
gizing learners to outdo others or beat their 
own personal best. Increased time on task and 
repeated practice lead to successful comple-
tion of target goals boosting the learner’s self-
efficacy and motivating them to tackle more 
difficult challenges (Gibson, Ostashewski, 
Flintoff, Grant, & Knight, 2015).  
 A critical consideration in the design of 
gamified learning is the creation of concrete 
challenges that increase in difficulty as the 
learner’s skill expands. According to 
McNamara, Jackson and Graesser (2009), ap-
propriately challenging task requirements that 
are scaffolded and gradually increase in diffi-
culty are a feature of games that function as a 
motivational construct for engagement and 
self-efficacy (as cited in Richter, Raban, & 
Rafaeli, 2015). Schunk (1991) posits that spe-
cific performance standards raise self-efficacy 
and motivation better than general goals. Ad-
ditionally, simpler goals may enhance efficacy 
and motivation in the early stages of skill ac-
quisition, but as skills develop, difficult goals 
are more effective because they offer more 
information to the learner about their capabili-
ties (Schunk, 1991). As noted by Elliott and 
Dweck (1988), self-efficacy is substantiated as 
learners observe goal progress, which conveys 
they are becoming skillful.  
 
 
 
 
 
 
 
 

Figure 2. An outline of the first set of GELSE  
methods.  
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 Gamification: Freedom to Fail – Self-
Efficacy: Mastery Experiences, Emotional 
Arousal. The freedom to fail dynamic charac-
teristic to video games can be incorporated 
into gamification and has bearing on two of 
the sources of self-efficacy. 
 
 Mastery Experiences. In video games, 
failure is not only permitted but also expected. 
Investigating failure and what it means is a 
valued approach in game play. Players do not 
expect to successfully navigate and win a 
game in the first attempt; instead, they explore 
the rules and test out strategies (Kapp, 2012). 
Often times, the only way to learn to play the 
game is to fail repeatedly, learning from each 
failed attempt. Gee (2008) sees the freedom to 
fail as a key motivational aspect of games.  
 Incorporating freedom to fail into learn-
ing designs is recognized as an effective dy-
namic for increasing learner engagement (Gee, 
2008; Kapp, 2012; Lee & Hammer, 2011). In 
gamified learning environments, there is no 
replay button to hit to restart the attempt as in 
a video game; however, the instructional de-
sign of the gamified space can certainly build 
in low-stakes activities that function as forma-
tive assessments informing the learner of their 
capabilities (Lee & Hammer, 2011; Stott & 
Neustaedter, 2013). By encouraging learners 
to take risks and experiment, the process of 
learning becomes the focal point rather than 

the final results (Stott & Neustaedter, 2013).  
 The gamification design, as previously 
discussed, should already include scaffolded, 
increasingly difficult goal challenges, which 
amplify opportunities for success and foster 
self-efficacy. By adding the freedom to fail 
game mechanic to the challenges, the gamifi-
cation design can create a safe learning envi-
ronment where effort and experimentation are 
encouraged and increased learner engagement 
is the collateral effect (Lee & Hammer, 2011). 
As the learner experiments in tackling the 
tasks, failures turn into successes and a belief 
that even the most daunting challenges can be 
mastered arises (Bandura, 1997). Gee (2008) 
contends that in the best-designed games, the 
reward for solving a problem is an even harder 
problem. 
 Additional gamification design strategies 
that offer safeguards against the detrimental 
effects of repeated failures and limited suc-
cesses include leaner choice and an option to 
level down (Kapp, 2015). It has already been 
discussed that the structure of goal challenges 
should consist of small, incremental milestone 
tasks to augment mastery experiences. The 
“rules” of the gamification design can be con-
structed so that learners can elect to work on 
all of the milestone tasks or just those that they 
feel are appropriately challenging. Learners 
can even be afforded the option to bypass the 
milestone tasks if they feel competent to tackle 
the more demanding challenges at the onset. If 
learners begin at a higher level and experience 
frustration with failures, the rules can also al-
low them to “level down” and restart with a 
less arduous challenge. 
 
Emotional Arousal. An inevitable conse-
quence of “do overs” is that repeated failures 
elicit feelings of frustration. In academic set-
tings where the stakes are high and learners 
have few opportunities to try, frustration 
mounts and learners experience anxiety. The 
associated physiological responses to anxiety 
accompanied by a dismal mood signals feel-
ings of ineptitude and negatively impacts self-
efficacy (Bandura, 1997a). In game settings, 
players experience a diverse range of powerful 
emotions, from curiosity and surprise to fear 
and frustration to optimism and joy and even 
pride (Lazzaro, 2004). Players persist through 
the negative emotional experiences, receiving 
immediate feedback and risking little, and 
transform negative experiences into positive 

Figure 3. An outline of the second set of GELSE  
methods.  
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experiences (Lee & Hammer, 2011). Through 
freedom to fail “gamification offers the prom-
ise of resilience in the face of failure, by re-

framing failure as a necessary part of learn-
ing” (Lee & Hammer, 2011, p. 3). Under-
standing failure from this perspective can as-
sist learners in how they interpret their emo-
tional and physical reactions to failures. As 
Bandura (1994) notes, the perception and the 
interpretation of emotional and physical re-
sponses to situations are what is important, not 
the reactions themselves. Therefore, learners 
can learn to view failure as an opportunity and 
experience optimism and anticipation as they 
embark on another attempt.   

 
Gamification: Feedback – Self-

Efficacy: Social Persuasion. A key feature 
of video games is the constant, rapid feedback 
that informs and guides learners through the 
game. Indeed, the freedom to fail dynamic is 
highly contingent upon informational and cor-
rective feedback provided immediately to the 
player (Lee & Hammer, 2011). In this manner, 

players self-monitor their progress and 
achievements. Gamification couples these 
feedback mechanisms with the positive, per-
suasive feedback the instructor provides to in-
tensify the impact on learner self‑efficacy. 
Schunk (1982) maintains that self-efficacy, 
skill and persistence are increased when learn-
ers monitor their own progress and are also 
monitored externally. 

Feedback already plays a critical role 
in the learning process as an aspect of sound 
pedagogy regardless of the framework being 
utilized. In non-gamified educational settings, 
feedback typically comes in the form of grades 
or high-stakes exams and papers, which assess 
broader learning objectives. In gamified edu-
cational settings, feedback mechanisms can be 
enhanced by harnessing game design elements 
such as badges, scoreboards, leaderboards, or 
progress bars, and incorporating self-paced 
exercises with built-in feedback (Kapp, 2012). 
Feedback delivered with the smaller discrete 
units of learning used in gamification provides 
several benefits to instructors and students. 
Instructors can track student progress at a 
more granular level and better assess where 
learners are having difficulties. With this in-
formation, instructors can give immediate 
feedback that is targeted to problem areas and 
make informed decisions regarding upcoming 
instructional activities. Students benefit from 
monitoring their progress and knowing when 
they are ready to advance to the next level 
(Dichev, Dicheva, Angelova, & Agre, 2014). 
Additionally, when badges, scoreboards or 
leaderboards are implemented students benefit 
from the implied message that advancing fur-
ther is still a possibility (Stott & Neustaedter, 
2013). For example, a student may surmise 
that acquiring a mere fifty points in order to 
reach the next level or surpass the student 
ahead is doable and put forth more effort on 
the next task. Conversely, a letter grade of a 
“B” may convey a sense of finality and with-
out the freedom to fail dynamic, the motiva-
tion to work harder may not ignite (Stott & 
Neustaedter, 2013).  

 
Gamification: Leaderboards – Self-

Efficacy: Social Comparison. Feedback sys-
tems in gamified learning environments often 
include a leaderboard, where learners’ perfor-
mance scores on task challenges or earned 
badges are visible for all class members to see. 
The social activity of sharing and getting rec-

Figure 4. An outline of the third set of GELSE  
methods.  



30           www.jaid.pub   ∙   December 2019 

 
ognized for completing goal challenges has 
been shown to strengthen the commitment to-
wards the goals (Hamari & Koivisto, 2013). 
Festinger’s (1954) social comparison theory 
suggests that the innate need to self-evaluate 
leads individuals to compare themselves to 
others in an attempt to accurately self-assess 
and reduce insecurity. Social comparison is 
common in educational settings. The learning 
environment “naturally facilitates comparison 
by providing objective evaluation and constant 
exposure to peer performance and ability, and 
adding leaderboards ought to further provide 
students with a visible, objective reminder of 
their performance relative to others” (Hanus & 
Fox, 2015, p. 6). 

As a performance comparison element, 
leaderboards “map progress and incite action, 
usually by inspiring a competitive disposition 
through ranking and comparison” (Seaborn, 
Pennefather, & Fels, 2013, p. 108) and accord-
ing to Bandura (1977), the social comparison 
raises self-efficacy expectations. People judge 
their capabilities partly through social compar-
ison with the performances of others. They 
tend to believe that if similar others can per-
form successfully, they, too, possess the capa-
bilities to succeed at a comparable task 
(Bandura, 2001).   

Depending upon their position on the 
leaderboard, learners can make upward and 
downward comparisons that may impact aca-
demic performance (Blanton, Buunk, Gibbons, 
& Kuyper, 1999; Hanus & Fox, 2015). Re-
search reports a preference by learners to com-
pare upwards in the classroom, specifically 

with students who performed slightly better 
(Chanal, Marsh, Sarrazin, & Bois, 2005; Hu-
guet, Dumas, Monteil, & Genestoux, 2001; 
Huguet et al., 2009) and are perceived to have 
similar characteristics and capabilities 
(Bandura, 1977; Dijkstra, Kuyper, Van der 
Werf, Buunk, & van der Zee, Yvonne G, 
2008). A review of the literature conducted by 
Dijsktra et al. (2008) confirms that seeking a 
comparison target of the same sex, age and 
race may help students identify with the com-
parison target and promote optimism of 
achieving at a level similar to the target’s, thus 
strengthening feelings of self-efficacy. Blan-
ton et al. (1999) assert that upward comparison 
may result in improved performance and is 
linked to boosts in motivation and strength-
ened self-efficacy expectations. It is important 
to note, however, that some studies reviewed 
by Dijsktra et al. (2008) reported that upward 
comparisons could remind a learner of their 
inferiority and evoke negative affect, whereas 
downward comparisons were shown to gener-
ate positive affect and feelings of superiority.  

Christy and Fox (2014) caution that the 
use of leaderboards in academic settings, in 
some circumstances, may affect academic per-
formance. In their study, female participants 
were shown a female-dominated leaderboard, 
a male-dominated leaderboard, or no leader-
board and then asked to take a math quiz. 
Women in the female-dominated leaderboard 
group demonstrated stronger academic identi-
fication with the female-dominated leader-
board; but performed worse than women in the 
male-dominated leaderboard group. The wom-

Figure 5.  An outline of the fourth set of GELSE methods.  

http://www.jaid.pub


Journal of Applied Instructional Design   ∙ Volume 8 ∙  Issue 1      31  

 
en in the female-dominated leaderboard group 
made upward social comparisons with high 
achieving females. Conversely, females in the 
male-dominated leaderboard group made 
downward social comparisons; but performed 
better on the quiz than those in the female 
dominated leaderboard group who had com-
pared upwards. Christy and Fox (2014) con-
cluded that the leaderboards appeared to have 
inspired social comparison processes more so 
than the experience of stereotype threat.  

Given this variance in how social com-
parisons within a leaderboard structure may 
impact learners, it is imperative that the con-
figuration of the gamified instructional unit is 
grounded on sound principles of instructional 
design and reflects the needs and characteris-
tics of the learners. As an example, to counter 
any negative effects of social comparison on 
low-achieving students’ self-concept, the gam-
ification design can include incentives based 
on improvement or effort. Challenges that fo-
cus on practical or creative intelligences can 
also be offered in addition to cognitive chal-
lenges, thus offering varied opportunities for 
students to excel.  
 
 Gamification: Avatars/On Screen 
Characters – Self-Efficacy: Social Compari-
son, Mastery Experiences. Avatars or  on 
screen characters not only amplify the game-
fulness of the learning experience but they can 
also be used to impart feedback and as models 
for social comparison. Avatars can also be cre-
atively implemented to encourage learners to 
appraise their level of self-efficacy at various 
intervals throughout the gamified instruction. 

In a series of experiments conducted 
by Baylor and Kim (2005), three role instanti-
ations of pedagogical agents as Expert, Moti-
vator, and Mentor were examined for their im-
pact on learning, motivation and self-efficacy. 
The results revealed that the Motivator and 
Mentor avatars were perceived to be more hu-
man-like and led to improved self-efficacy. 
The two avatars with expertise, Expert and 
Mentor, both facilitated learning leading to 
improved outcomes, but the Mentor was per-
ceived to be more engaging and as noted, also 
led to improved self-efficacy. According to 
Bandura (1997), attribute similarity between 
the learner and the social model is desirable. 
Therefore, the design of a Motivator avatar as 
a peer-like agent is a worthwhile strategy to 
employ. Expert-novice research purports that 
the development of expertise requires years of 
deliberate practice in the domain, which may 
dictate a design of an Expert avatar to be older 
or more educated than the target audience of 
the gamified instruction. “The agent as mentor 
should demonstrate competence to the learner 
while simultaneously developing a social rela-
tionship to motivate the learner” (Baylor & 
Kim, 2005, p. 4) Baylor and Kim (2005) rec-
ommended implementing Motivator avatars in 
ill-structured domains or constructivist learn-
ing environments where engagement is more 
vital than knowledge acquisition. The per-
ceived utility of the Mentor avatar envelops a 
variety of learning situations where both learn-
ing and motivation are key outcomes. 

When applying the GELSE theory, de-
signers may wish to incorporate all three types 

Figure 6.  An outline of the fifth set of GELSE methods.  
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of avatars depending on the context of the in-
structional situation. However, it is highly rec-
ommended to use Motivator and/or Mentor 
avatars based on their ability to boost self-
efficacy. Additionally, avatars or on screen 
characters can accentuate the story or narrative 
and elicit an increased sense of realism. The 
use of animated avatars is preferred over static 
images. With animation, hand gestures, body 
movements, facial expressions and head nods 
can all contribute to conveying the intended 
emotions of the character. Low cost, easy to 
use animation software programs are readily 
available so that classroom teachers can add 
animated avatars to their gamification designs. 

 
Efficacy Appraisal. So far, the discus-

sion has centered on adding gamification ele-
ments noted for their plausibility as self-
efficacy sources to the gamification design. 
Yet, self-efficacy is not directly influenced by 
the information acquired from these sources. 
Learners will judge their competence in the 
gamified environment through the cognitive 
process of efficacy appraisal. Learners assess 
their self-efficacy through rumination and re-
flection on personal and situational factors 
such as perceived ability, task difficulty, effort 
expenditure, number and pattern of successes 
and failures, perceived similarity to models, 
and persuader credibility. Avatars can be uti-
lized in the gamification design to encourage 
efficacy appraisal at selected intervals 
throughout the instructional episode. For ex-
ample, upon completion of a milestone task, 
an avatar can prompt the learner to gauge their 
perceived level of self-efficacy by responding 
to an “I can” rating scale question or by simp-
ly selecting an emoticon, like a “thumbs up” 
that expresses their assessment. 

. 
Summary 

The Gamification for Enhancing Self-
Efficacy theory is offered as a viable instruc-
tional design theory that contributes to the 
need for guidance when designing gamified 
learning. The theory also functions as a learner
-centered pedagogy that addresses an essential 
skill for today’s learners, self-efficacy. The 
theory was formulated from an examination of 
the sources of self-efficacy and how they 
translate to game elements. For each compari-
son of a game element to the associated self-
efficacy sources, methods for implementation 
were provided. As a new instructional design 

theory, the GELSE theory will benefit from 
use and refinement. Formative research on the 
theory in varying instructional contexts is rec-
ommended to identify the strengths and weak-
nesses of the theory and determine areas for 
improvement.   

 

References 
Ait, K., Rannikmäe, M., Soobard, R., Reiska, P., & 

Holbrook, J. (2015). Students’ self-efficacy 
and values based on a 21st century vision of 
scientific literacy–a pilot study. Procedia-
Social and Behavioral Sciences, 177, 491-495.  

Bandura, A. (1977). Self-efficacy: Toward a unifying 
theory of behavioral change. Psychological 
Review, 84(2), 191.  

Bandura, A. (1986). Social foundations of thought and 
action: A social cognitive theory 
Prentice-Hall. 

Bandura, A. (1994). Self-efficacy. In V. S. Rama-
chaudran (Ed.), Encyclpedia of human behav-
ior (4th ed., pp. 71-81). New York: Academic 
Press. 

Bandura, A. (1997a). Self-efficacy (1. print. ed.). New 
York: Freeman. 

Bandura, A. (1997b). Self-efficacy: The exercise of con-
trol. New York, NY: New York: Freeman. 

Bandura, A. (2001). Social cognitive theory: An agentic 
perspective. Annual Review of Psychology, 52
(1), 1-26.  

Bandura, A., Barbaranelli, C., Caprara, G. V., & Pasto-
relli, C. (2001). Self‐efficacy beliefs as shapers 
of children's aspirations and career trajectories. 
Child Development, 72(1), 187-206.  

Banfield, J., & Wilkerson, B. (2014). Increasing student 
intrinsic motivation and self-efficacy through 
gamification pedagogy. Contemporary Issues 
in Education Research, 7(4), 291-298.  

Baylor, A. L., & Kim, Y. (2005). Simulating instruc-
tional roles through pedagogical agents. Inter-
national Journal of Artificial Intelligence in 
Education, 15(2), 95-115.  

Birch, H. (2013). Motivational effects of gamification 
of piano instruction and practice Retrieved 
from http://hdl.handle.net/1807/35576 

Blanton, H., Buunk, B. P., Gibbons, F. X., & Kuyper, 
H. (1999). When better-than-others compare 
upward: Choice of comparison and compara-
tive evaluation as independent predictors of 
academic performance. Journal of Personality 
and Social Psychology, 76(3), 420.  

Botha, A., Rerselman, M., & Ford, M. (2014). Gamifi-
cation beyond badges. Paper presented at the 
IST-Africa Conference Proceedings, 2014, 1-
10.  

Caponetto, I., Earp, J., & Ott, M. (2014). Gamification 
and education: A literature review. Proceed-
ings of the European Conference on Games 
Based Learning, 1, 50-57.  

Chanal, J., Marsh, H., Sarrazin, P., & Bois, J. (2005). 
Big-fish-little-pond effects on gymnastics self-
concept: Social comparison processes in a 
physical setting. Journal of Sport and Exercise 
Psychology, 27(1), 53-70.  

Christy, K. R., & Fox, J. (2014). Leaderboards in a vir-

http://www.jaid.pub


Journal of Applied Instructional Design   ∙ Volume 8 ∙  Issue 1      33  

 
tual classroom: A test of stereotype threat and 
social comparison explanations for women's 
math performance. Computers & Education, 
78, 66-77.  

Cosgrove, P. J. (2016). The effects of gamification on 
self-efficacy and persistence in virtual world 
familiarization Available from Dissertations & 
Theses @ University of Missouri - Columbia. 
Retrieved from https://search.proquest.com/
docview/1922608173 

Deterding, S. (2011). Situated motivational affordances 
of game elements: A conceptual model. Paper 
presented at the Gamification: Using Game 
Design Elements in Non-Gaming Contexts, a 
Workshop at CHI 2011, 1-4.  

Deterding, S., Khaled, R., Nacke, L., & Dixon, D. 
(2011). From game design elements to game-
fulness: Defining gamification. Paper present-
ed at the Proceedings of the 15th International 
Academic MindTrek Conference: Envisioning 
Future Media Environments, 9-15.  

Dichev, C., & Dicheva, D. (2017). Gamifying educa-
tion: What is known, what is believed and 
what remains uncertain: A critical review. In-
ternational Journal of Educational Technology 
in Higher Education., 14(1), 9. doi:10.1186/
s41239-017-0042-5 

Dichev, C., Dicheva, D., Angelova, G., & Agre, G. 
(2014). From gamification to gameful design 
and gameful experience in learning. Cybernet-
ics and Information Technologies, 14(4), 80-
100.  

Dicheva, D., Dichev, C., Agre, G., & Angelova, G. 
(2015). Gamification in education: A systemat-
ic mapping study. Educational Technology & 
Society, 18(3), 1-14.  

Dijkstra, P., Kuyper, H., Van der Werf, G., Buunk, A. 
P., & van der Zee, Yvonne G. (2008). Social 
comparison in the classroom: A review. Re-
view of Educational Research, 78(4), 828-879.  

Elliott, E. S., & Dweck, C. S. (1988). Goals: An ap-
proach to motivation and achievement. Journal 
of Personality and Social Psychology, 54(1), 5.  

Festinger, L. (1954). A theory of social comparison 
processes. Human Relations, 7(2), 117-140.  

Framework for 21st century learning. (2011). Retrieved 
from http://www.p21.org/our-work/p21-
framework 

Frick, T. W., & Reigeluth, C. M. (1999). Formative 
research: A methodology for creating and im-
proving design theories. Instructional-design 
theories and models, 2. 

Gee, J. P. (2008). Learning and games. The Ecology of 
Games: Connecting Youth, Games, and Learn-
ing, 3, 21-40.  

Gibson, D., Ostashewski, N., Flintoff, K., Grant, S., & 
Knight, E. (2015). Digital badges in education. 
Education & Information Technologies, 20(2), 
403-410. doi:10.1007/s10639-013-9291-7 

Hamari, J., & Koivisto, J. (2013). Social motivations to 
use gamification: An empirical study of gami-
fying exercise. Paper presented at the Ecis, 
105.  

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gami-
fication work?--a literature review of empirical 
studies on gamification. Paper presented at the 

System Sciences (HICSS), 2014 47th Hawaii 
International Conference On, 3025-3034.  

Hanus, M. D., & Fox, J. (2015). Assessing the effects of 
gamification in the classroom: A longitudinal 
study on intrinsic motivation, social compari-
son, satisfaction, effort, and academic perfor-
mance. Computers & Education, 80, 152-161.  

Harrold, D. J. (2015). Game on: A qualitative case 
study on the effects of gamified curriculum 
design on student motivational learning hab-
its (Ph.D.). Available from ProQuest Disserta-
tions & Theses Global. (3691842). Retrieved 
from http://search.proquest.com.ezproxy.lib. 
purdue.edu/docview/1673159776?
accountid=13360 

Huguet, P., Dumas, F., Marsh, H., Régner, I., Wheeler, 
L., Suls, J., . . . Nezlek, J. (2009). Clarifying 
the role of social comparison in the big-fish–
little-pond effect (BFLPE): An integrative 
study. Journal of Personality and Social Psy-
chology, 97(1), 156.  

Huguet, P., Dumas, F., Monteil, J. M., & Genestoux, N. 
(2001). Social comparison choices in the class-
room: Further evidence for students' upward 
comparison tendency and its beneficial impact 
on performance. European Journal of Social 
Psychology, 31(5), 557-578.  

Husain, U. K. (2014). Relationship between self-
efficacy and academic motivation. Paper pre-
sented at the International Conference on Eco-
nomics, Education and Humanities 
(ICEEH'14), 10-11.  

Kapp, K. M. (2012). The gamification of learning and 
instruction: Game-based methods and strate-
gies for training and education John Wiley & 
Sons. 

Kapp, K. M. (2015, January 5,). 2014 reflections on 
gamification for learning. Retrieved from 
http://karlkapp.com/2014-reflections-on-
gamification-for-learning/ 

Kapp, K. M. (2017). Gamification designs for instruc-
tion. In C. M. Reigeluth, B. J. Beatty & R. D. 
Myers (Eds.), Instructional-design theories and 
models, volume IV: The learner-centered para-
digm of education (pp. 384) Routledge. 

Landers, R. N. (2014). Developing a theory of gamified 
learning linking serious games and gamifica-
tion of learning. Simulation & Gaming, 45(6), 
752-768.  

Laws, J. (2002). Self-efficacy beliefs and creative per-
formance in adults: A phenomenological inves-
tigation. University of Ottawa (Canada). 

Lazzaro, N. (2004). Why we play games: Four keys to 
more emotion without story. 

Lee, J. J., & Hammer, J. (2011). Gamification in educa-
tion: What, how, why bother? Academic Ex-
change Quarterly, 15(2), 146.  

McNamara, D., Jackson, G., & Graesser, A. (2009). 
Intelligent tutoring and games (ITaG). Paper 
presented at the Aied, 1-10.  

Mekler, E. D., Brühlmann, F., Tuch, A. N., & Opwis, 
K. (2015). Towards understanding the effects 
of individual gamification elements on intrin-
sic motivation and performance. Computers in 
Human Behavior, 71, 525-534.  

Multon, K. D., Brown, S. D., & Lent, R. W. (1991). 



34           www.jaid.pub   ∙   December 2019 

 
Relation of self-efficacy beliefs to academic 
outcomes: A meta-analytic investigation. Jour-
nal of Counseling Psychology, 38(1), 30.  

Nagaoka, J., Farrington, C. A., Ehrlich, S. B., Johnson, 
D. W., Dickson, S., Heath, R., & Mayo, A. 
(2014). A framework for developing young 
adult success in the 21st century.  

Owens, D. C. (2016). The effects of gamification on 
achievement goal orientation and motivation 
to learn biology in an introductory undergrad-
uate laboratory course Available from Disser-
tations & Theses Europe Full Text: Science & 
Technology. Retrieved from https://
search.proquest.com/docview/1794167061 

Pajares, F. (1996). Self-efficacy beliefs in academic 
settings. Review of Educational Research, 66
(4), 543-578.  

Pajares, F. (1997). Current directions in self-efficacy 
research. In M. Maehr, & P. R. Pintrich (Eds.), 
Advances in motivation and achievement (pp. 1
-49). Greenwich, CT: JAI Press. 

Phelan, S. G. (2001). Developing creative competence 
at work: The reciprocal effects of creative 
thinking, self -efficacy and organizational cul-
ture on creative performance Available from 
Dissertations & Theses Europe Full Text: So-
cial Sciences. Retrieved from https://
search.proquest.com/docview/251368804 

Rachels, J. (2016). The effect of gamification on ele-
mentary students’ Spanish language achieve-
ment and academic self-efficacy Retrieved 
from http://digitalcommons.liberty.edu/
doctoral/1247 

Richter, G., Raban, D. R., & Rafaeli, S. (2015). Study-
ing gamification: The effect of rewards and 
incentives on motivation. Gamification in edu-
cation and business (pp. 21-46) Springer. 

Robson, K., Plangger, K., Kietzmann, J. H., McCarthy, 
I., & Pitt, L. (2015). Is it all a game? Under-
standing the principles of gamification. Busi-
ness Horizons, 58(4), 411-420.  

Sailer, M., Hense, J., Mandl, H., & Klevers, M. (2013). 
Psychological perspectives on motivation 
through gamification. IxD&A, 19, 28-37.  

Santhanam, R., Liu, D., & Shen, W. M. (2016). Gamifi-
cation of technology-mediated training: Not all 
competitions are the same. Information Sys-
tems Research, 27(2), 453-465. doi:10.1287/
isre.2016.0630 

Schunk, D. H. (1982). Progress self-monitoring: Effects 
on children’s self-efficacy and achievement. 
The Journal of Experimental Education, 51(2), 
89-93.  

Schunk, D. H. (1991). Self-efficacy and academic moti-
vation. Educational Psychologist, 26(3-4), 207-
231.  

Seaborn, K., Pennefather, P., & Fels, D. I. (2013). 
Reimagining leaderboards: Towards gamifying 
competency models through social game me-
chanics. Paper presented at the Proceedings of 
the First International Conference on Gameful 
Design, Research, and Applications, 107-110.  

Stott, A., & Neustaedter, C. (2013). Analysis of gamifi-
cation in education. Surrey, BC, Canada: Re-
trieved from http://clab.iat.sfu.ca/pubs/Stott-
Gamification.pdf 

Sweetser, P., & Wyeth, P. (2005). GameFlow: A model 
for evaluating player enjoyment in games. 
Computers in Entertainment (CIE), 3(3), 3.  

Tierney, P., & Farmer, S. M. (2002). Creative self-
efficacy: Its potential antecedents and relation-
ship to creative performance. The Academy of 
Management Journal, 45(6), 1137-1148. 
doi:10.2307/3069429 

Van Eck, R. N. (2011). I. bringing 'discipline' to the 
study of games and learning. Information De-
sign Journal, 19(2), 181.  

http://www.jaid.pub

