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ARTICLE INFO ABSTRACT

Keywords: Gamification has attracted the attention of academics and practitioners as a promising tool for promoting
Gamification behavioral change. This paper is an experimental case study investigating the effects of gamification on the
Trai"i_“g learning outcomes when used as an instructional procedure for training managers in a Brazilian bank. High-order
]ézir:;gin cognitive learning was assessed with situational tests before and after the training events. Data were collected in a

quasi-experimental design involving three groups, two groups in training events and one untrained control group.
The results show that gamification had a positive effect on learning but with results similar to training that used
an instructional design without gamification. Gamification facilitated learning even with less time available for
conceptual explanations and discussions. Competitive game elements were shown to be effective as an aspect of
instructional design, especially when a digital feedback system was used as an assessment tool in training. This
study innovatively collected data in a Brazilian bank and developed an instrument to measure high-order
cognitive skills. Further investigation is required using other game elements that promote cooperation, auton-

omy, and personalization.

1. Introduction

Gamification and its motivational potential are seen as trends for
increasing and promoting user engagement in manifold contexts (Mekler
et al.,, 2017). The commercial and cultural success of using game ele-
ments to promote behavioral changes has attracted the attention of re-
searchers and companies (Deterding et al., 2011; Koivisto & Hamari,
2019; Seaborn & Fels, 2015). Despite its popularity as a topic of interest
in various fields, such as marketing and education, gamification remains
a recent object of study (Robson et al., 2015).

Investment in the training and development of employees gave rise to
a paradox in organizations. At the organizational level, investment is
high, but companies express considerable skepticism when the focus is on
behavioral changes at the individual level (Baldwin et al., 2017). Training
is defined as the systematic inculcation of knowledge, skills, and attitudes
(KSA) that improve performance (Goldstein & Ford, 2002). Learning has
two facets: (1) know-how, or the capacity to act, and (2) know-why, or
the ability to articulate a conceptual understanding of an experience
(Kim, 1998). A complimentary classical definition describes learning as
the process of creating knowledge through a transformative experience

(Kolb, 1984).

Instructional design is defined as the systematic development of pro-
cedures, based on learning and instructional theory, that aim to facilitate
instruction (Ozcinar, 2009). Digital transformation technologies have
emerged as a dominant paradigm for organizations that want to succeed
and remain competitive over time (Jackson, 2019), and this phenomenon
has also influenced instructional design in terms of the procedures chosen
(sets of tools, devices, and methods) to achieve the instructional objec-
tives (Salas & Cannon-Bowers, 2001).

A primary motivation for using gamification is its promise of moti-
vating individuals to act with greater engagement (Dominguez et al.,
2013; Pettit et al., 2015; Tan & Hew, 2016). This promise has attracted
businesses’ interest in their quest to involve employees in an active
learning process (Hew et al., 2016; Ibanez et al., 2014). Although using
games for learning can provide various benefits to individuals (De-Mar-
cos et al., 2014), the design and development of full-fledged learning
games are generally costly, which has opened space for the use of
gamification as a rapidly implemented tool (Ibanez et al., 2014).

Gamification’s effectiveness to promote learning and its outcomes
remains an ongoing research challenge because most studies have been
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done outside business settings (Koivisto & Hamari, 2019). Research
carried out in the organizational training context is still rare (Larson,
2020). Studies on learning and gamification are recurrent outside busi-
ness settings, especially in educational environments (Majuri et al.,
2018). To identify which techniques produce the most effective results, it
is necessary to build upon theoretical foundations that connect proced-
ures used by instructional designers with the choice of game elements, as
indicated by the Theory of Gamified Learning (Landers, 2015). Conse-
quently, this research aims to answer the following research question:
What effects does the use of gamification as an instructional procedure
have on learning?

The research design is a case study, investigating bank managers in
training events in a work environment, a context rarely considered in
previous research, thus approaching gamification and learning topics
from a unique perspective. Research on gamification and learning mainly
measured lower cognitive levels (knowledge and comprehension), with
only a few exceptions — some researchers focused on the evaluation of
complex factual knowledge, such as those involving decision-making in
medical, surgical, or clinical areas (Graafland et al., 2004; Lin et al.,
2015). Therefore, this study’s learning measures, using a
quasi-experimental design, go beyond previous studies by measuring
high cognitive level learning tasks (synthesis and evaluation), through
the use of situational tests.

This experimental case study aims to investigate the gamification
effects on learning in a bank context. The purpose is to evaluate the
effectiveness of gamification for employee training. Learning was
assessed through open-ended questions (simulating real work situations)
in a quasi-experimental design that applied repeated measures in two
experimental groups (training treatments) and one control group
(untrained).

This study contributes to the literature on gamification in three ways:
(1) showing how to use gamification for learning aligned with instruc-
tional design theories and principles; (2) developing and applying situ-
ational tests to assess high-order cognitive skills; and (3) creating criteria
for assessing high-order cognitive skills in with a situational test.

The remainder of this paper is structured as follows. The following
section reviews the theoretical foundations of describing learning in
business and relates them to gamification design. The materials and
methods section describes the procedures for implementing the study,
and the results and discussion sections establish a dialogue with the
findings of research on this topic. The final section discusses the study’s
contributions and limitations and proposes a research agenda for the
future investigation of gamification and learning.

2. Theoretical framework
2.1. Learning in business settings

Organizations expect that training will result in better performance at
work. Employees value feedback, opportunities to develop skills, and
challenging tasks that satisfy personal ambitions while also contributing
to the achievement of the organization’s goals (Noe et al., 2014). In a
business environment, the terms instruction, course, event, and program
refer to learning activities, and instructor, educator, learner, and participant
are often used to refer to those engaged in the teaching-learning process
(Goldstein & Ford, 2002).

Over the past century, training was synonymous with an instructor-
led, face-to-face event, usually in a classroom. Adopting modern tech-
nology made possible more individualized events that are closer in time
and space to the application at work. This evolution in the nature of
technology and work has led to instantaneously available knowledge and
the development of skills on demand using a variety of technologically
advanced methods (Ford & Meyer, 2013). Professionals acquire and
maintain increasingly complex KSA for problem-solving, teamwork,
self-management, and career planning.

Salas et al. (2005) distinguish four basic steps in creating a training
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solution: (1) training needs assessment, (2) instructional design, (3)
training execution, and (4) assessment. The first, needs assessment,
provides strategic information (e.g., organizational strategy, trainee
profiles, existing solutions) for decision-making before designing the
training program. Identifying gaps in KSA is particularly important in this
step. Instructors and employees provide perspectives and details of the
expected behaviors to be developed through training (Antes, 2014). The
instructional design and assessment steps are outlined in the following
subsections.

2.2. Instructional design

The instructional design process is both descriptive and prescriptive.
It is descriptive because it shows the relationships that occur during the
process, explaining the interactions of the design components. It is pre-
scriptive because it guides, assigns methods, and generates strategies in
an active, goal-oriented manner adapted to various instructional contexts
(Branch & Kopcha, 2014). While learning theories describe basic indi-
vidual learning processes, instructional theories address how individual
differences interact with instruction and context to produce learning
outcomes (Reigeluth, 1999). Among the aspects of learning that can be
further investigated are the instructor’s role and the types of KSA that are
best learned online, in the classroom, or with hybrid approaches (Noe
et al., 2014).

A result of the training-needs assessment, and the first step of
instructional design, is specifying the instructional objectives, that is,
describing the behaviors that will address gaps in KSA. The types of KSA
and their impact on the effectiveness of the training should be considered
to ensure a fit between training delivery, method, and the task being
taught (Arthur et al., 2003). Instructional objectives explicitly inform the
participants of the expected learning outcomes—what will be expected of
them at the end of the training experience—and provide the basis for
designing the learning environment and the assessment. These objectives
comprise measurable actions represented by verbs, and each sentence
must be connected to a KSA. After identifying the objectives, the de-
signers define the sequence of objectives to facilitate learning. At this
stage, decisions are made on instructional procedures and the format of
activities (Goldstein & Ford, 2002).

The instructional procedures are a set of tools, methods, activities, or
techniques designed to impact the participants’ KSA and provide utility
by improving their work performance (Ittner & Douds, 1997). The
learning mode is the type of (inter)action by which content is provided to
learners: learning by doing, by watching, or by listening. When trainees
acquire or develop KSA by performing a task, they are using the
learning-by-doing mode, an approach aligned with the educational phi-
losophy of experiential learning (Kolb & Kolb, 2005). In this study,
gamification (combined with other tools and techniques) is used as an
instructional procedure aiming to facilitate learning to achieve the
instructional objectives.

2.3. Gamification to promote learning

Active learning methodologies introduce practical activities aimed at
increasing learner engagement (Prince, 2004). Students who participate
in interactive activities learn concepts better, retain them longer, and
apply them more effectively in other contexts than students who expe-
rience passive instructional designs (Freeman et al., 2014). Gamification
can be applied in a learning context in two ways, (1) partially gamified
experiences and (2) fully gamified experiences, the latter applying
gamification throughout the experience and completely changing the
instructional design. In that case, most instructional procedures need to
be redesigned to include the game elements (Barata et al., 2017).

Previous research has revealed contradictions in gamification’s
impact on learning outcomes. Some studies affirm that gamification
generates better learning performance when assessing the application of
practical concepts (Alcivar & Abad, 2016; Hamari et al., 2016). By
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contrast, other studies find that gamification does not yield positive re-
sults in terms of factual or conceptual learning, even in written assess-
ments (De-Marcos et al., 2014; Dominguez et al., 2013). However, others
have found positive effects associated with theoretical knowledge
acquisition (Filsecker & Hickey, 2014; Ibanez et al., 2014). Accordingly,
gamification needs to be integrated with complementarity to other
learning tools (Buckley & Doyle, 2017; De-Marcos et al., 2016) rather
than being introduced in isolation in the learning environment.

Although gamification is a tool to promote learning, it nevertheless
needs further empirical exploration to determine its efficacy. There is a
need to assess the high complexity cognitive levels (e.g., evaluation,
synthesis, and analysis, according to learning taxonomies) because most
available previous research measured learning using multiple-choice
items or self-reporting instruments. This may be due to the designers’
and scholars’ difficulty in creating or accessing environments in which
complex knowledge is developed (Attali & Arieli-Attali, 2015; Lin et al.,
2015; Tan & Hew, 2016). Researchers are facing challenges including the
assessment of these cognitive levels developing instruments that are
appropriate to what they are intended to measure (Landers & Landers,
2015; Tan & Hew, 2016). Scholars and businesses practitioners can take
advantage from clarifying how gamification can influence workers’
behavioral changes as measured with instruments that simulate work
situations (Graafland et al., 2014).

2.4. Assessing high-level cognitive skills
To assure that instructional objectives are attained, instruction and

learning assessment must be aligned (Gulikers et al., 2004). This process
is based on instructional objectives and is focused on developing KSA.
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The purpose of assessment is also to verify the acquisition of high-order
mental processes, not merely the memorization of facts and the
comprehension of concepts. A successful, authentic learning assessment
positively influences learning outcomes and participants’ motivation
(Herrington & Herrington, 1998).

Two important reasons for using KSA-based assessments are their (1)
construct validity and (2) consequent validity in the nomological
network (Bagozzi, 1982), that is, their impact on learning outcomes at
the various cognitive levels (Bloom, 1956). Construct validity is achieved
when a measurement is evaluating what it is supposed to measure (Peter,
1981). In KSA assessment, this means that the task should appropriately
reflect what needs to be assessed, with the content of the assessment
involving authentic tasks that represent real-life problems or situations
(Gielen et al., 2003).

The crucial element of an authentic performance assessment is the
task’s degree of fidelity to the conditions under which the performance
will generally occur. An authentic assessment requires learners to use the
combinations of KSA under the same criteria demanded in workplace
situations. In real life, employees usually know the required criteria for
their performances, and authentic assessments must follow the same
logic. Learners need to know in advance the quality standards for the
products that are expected of them (Gulikers et al., 2004).

Typically, learning criteria are measures of training outcomes,
although they are not working performance measures. They are typically
operationalized as situational tests with open-ended questions, e.g., using
paper and pencil or answering online. Working performance measures
help to identify training effects by assessing an individual’s current job
function characteristics (Arthur et al., 2003).
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Fig. 1. Avatars.

(b) Leaderboard and team points: Following the same logic as the upgrade points, team points were earned as a performance reward in practical activities. The
participants could acquire a different number of points in the same activity, adding even more value to the excellence of their performances. The team points
were displayed on a leaderboard that compared the teams’ performances at the end of the practical activities.

(c

-

Digital feedback system: In all practical activities, the participants had to present products (individually or as a team). Because it was a training for managers

with the theme of performance appraisal, a digital performance-assessment tool was used in all the practical activities. A digital tool was available on the
participants’ tablets that allowed them to assign scores to the performances presented throughout the training. The score was derived from the evaluations that
were carried out by the participants themselves. A 7-point Likert scale was adopted, which was similar to that used by the participants in the execution of their
performance-appraisal tasks in the workplace. The best-evaluated performances were rewarded with team points and upgrade points in line with the criteria
established and previously presented to the participants. In the event that did not use gamification, the product evaluation of the practical activities was
conducted qualitatively by the instructor and the other participants in group discussions.
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3. Materials and methods

This research is positioned and designed as an experimental case
study conducted in a Brazilian bank. The research participants were
employees of the studied bank, who held a management position —
responsible for conducting team processes. As it was not possible to
randomly assign individuals to experimental groups, participation was
for convenience, this research is characterized as a quasi-experiment
(White & Sabarwal, 2014).

The threats to the experiment internal validity were treated as the
following: (1) ambiguous temporal precedence — pre-test and post-test
implementation; (2) selection — pre-test scores differences were not sta-
tistically for the three groups; (3) history and maturation — the presence
of a control group; (4) regression — scores were not extreme; (5) attrition
- no loss of subjects; (6) testing — different but equivalent situational
tests; (7) instrumentation — there was no change in the nature of the
measure (Shadish et al., 2002). Additionally, the same instructor could
not apply to both training events. During the first one, a diary was written
with theoretical and practical tips, trying to prevent unbalance between
the training events. Every time that was necessary, the instructor from
the second course was advised about the tips used in the first.

3.1. Instructional design development

The application domain of this experimental case study was a class-
room course internally developed by a Brazilian bank. The selected
training is called the Performance Appraisal Course, a 16-h classroom
training conducted on two consecutive days in sessions of 8 h each. The
training’s target audience is around 30,000 employees who hold man-
agement positions in the bank. This study has a descriptive and explor-
atory first stage (instructional design, instrument, and assessment criteria
development) followed by a quantitative confirmatory second stage (a
quasi-experiment for testing the theory-based hypotheses).

To create the quasi-experiment, it was necessary to develop two
distinct training events, using gamification as an instructional element in
only one of them. A workshop was conducted with bank experts to create
the courses’ instructional designs. The instructional design with gamifi-
cation reconfigured all the instructional procedures using game elements.
Both courses’ instructional designs had the same instructional objectives,
which were rewritten during the same workshop. The next step in the
instructional design was ordering the activities, which was done based on
the sequence of performance appraisal activities in the workplace. The
quasi-experiment used mobile devices (tablets) in practical activities for
the creation and sharing of learning products.

The instructional design of one of the training events used gamifica-
tion throughout the event to offer a fully gamified experience. Gamifi-
cation was absent from the other instructional design, replaced by longer
discussions and explanations. This procedure was adopted to maintain
equivalence between the training events, with both having the same
instructional objectives but differing in their instructional procedures.
Therefore, the only experimentally manipulated aspect was the instruc-
tional procedure. All other instructional design aspects remained con-
stant so as not to affect the quasi-experiment internal validity (Appendix
A).

Since the use of game elements required more detailed instruction
beforehand and more complex procedures in executing and finalizing the
activities, the time remaining in each class activity in the training
without gamification was used to prolong group discussions and lecturer
dialogue-framed demonstrations. On average, the participants in the
non-gamified (traditional) group had about 20 min more per activity
than those in the gamified group to discuss concepts and the outcomes of
products presented in the practical activities. This represented about 2
additional hours to discuss the course content with the instructor and
among the participants. The steps taken in the instructional design stage
included (1) rewriting the instructional objectives, (2) ordering the
course activities, and (3) creating the instructional procedures with and
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without gamification.

Because gamification design is the central theme of this study and its
use as an instructional element was the basis of the quasi-experiment, the
details of which game elements were chosen and how they were adopted
in the instructional design of the training event are described in the
following paragraphs.

(a) Avatars and upgrade points: Avatars were adopted with the pur-
pose of creating a bond between the participants and the symbolic
representations chosen by them. In total, 37 models of avatar were
offered, representing different genders, ages, and ethnicities. Each
avatar had three empty progress bars that were completed by the
participants during the event in response to their performance in
the practical activities. To complete the progress bars, the par-
ticipants had purchase upgrade points, which were distributed
according to their performance in the practical activities. See
Fig. 1.
Leaderboard and team points: Following the same logic as the
upgrade points, team points were earned as a performance reward
in practical activities. The participants could acquire a different
number of points in the same activity, adding even more value to
the excellence of their performances. The team points were dis-
played on a leaderboard that compared the teams’ performances
at the end of the practical activities.

Digital feedback system: In all practical activities, the participants

had to present products (individually or as a team). Because it was

a training for managers with the theme of performance appraisal,

a digital performance-assessment tool was used in all the practical

activities. A digital tool was available on the participants’ tablets

that allowed them to assign scores to the performances presented
throughout the training. The score was derived from the evalua-

tions that were carried out by the participants themselves. A 7-

point Likert scale was adopted, which was similar to that used

by the participants in the execution of their performance-appraisal
tasks in the workplace. The best-evaluated performances were
rewarded with team points and upgrade points in line with the
criteria established and previously presented to the participants.

In the event that did not use gamification, the product evaluation

of the practical activities was conducted qualitatively by the

instructor and the other participants in group discussions. See

Fig. 2.

(d) Super avatars: Two content-review activities were conducted
during the instructional event. The first aimed to activate the
participants’ memory of their prior knowledge. The second con-
tent review was also the final team-competition challenge. Before
it started, a super avatar was provided for each team. This game
element had two attributes. See Fig. 3.

(b

=

(c

—

(1) XP: The accumulated team point scores (acquired by the teams
throughout the event) shown on the leaderboard before the ac-
tivity began.

(2) Combo: The sum of all upgrade points acquired by team members
throughout the event. With every correct answer, the groups
purchased the equivalent of the Combo of their super avatar,
adding this value to the XP (starting score).

In the event without gamification, the content review, assessment
made with the digital feedcabk system in the gamification event, took the
form of group discussion, with the instructor asking questions and par-
ticipants who wanted to respond raising their hands and giving the
answer.

3.2. Instruments

To measure the learning outcome in this study, it was necessary to
develop specific instruments to assess the participants’ achievements
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Fig. 2. The digital feedback system.
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Fig. 3. Super avatars.

according to the instructional objectives discussed above. Managers with
expertise in performance appraisal were invited to participate in a second
workshop to develop the tests to measure high-order cognitive skills. The
assessment instruments aimed to simulate work situations experienced
by the participants.

The purpose of these assessments was to measure performance in
high-order cognitive tasks. The objectives chosen in creating the tests
involved tasks such as understanding and analyzing scenarios, writing,
synthesizing ideas, and evaluating simulated performances (fictitious
employee descriptions and bank situations were created to simulate
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authentic work tasks). Thus, the creation of situational tests with open-
ended questions became vital. In both training events, the activities
that explained and reviewed concepts were prerequisites for the subse-
quent practical activities. Consequently, the questions also delivered
information to the participants about situations and specifications that
allowed them (in combination with the conceptual knowledge acquired)
to answer what was being asked.

To assess the participants’ learning in the quasi-experimental setting,
it was necessary to validate two instruments, one to be used before (pre-
test) and another to be used after (post-test) the training events (Ap-
pendix B). In the untrained control group, the tests were given sequen-
tially in one session. To verify the clarity of the test’s instructions, to
determine the test’s equivalence, and to gain evidence of the construct
validity, two pilot applications were conducted—the first with two
managers belonging to the training target audience and the second with
two experts from the board responsible for training content in the
bank—and adjustments were made after each one.

The next step was the creation of criteria to assess learning outcomes.
A pilot training event was conducted with the aim of testing and
adjusting the instructional designs and collecting data from the created
instruments. In the pilot group, the instruments were also applied before
and after the event. Furthermore, the answers were subjected to an
analysis to identify and establish the criteria for judging the responses
given by the participants. It was necessary to create a correction sheet
indicating the performances that would be crucial for the participants to
receive a score for each question assessed.

For each instructional objective, the underlying criteria were identi-
fied and transcribed. The identified criteria were transformed into
questions to facilitate the correction of the learning assessments. The
questions allowed only two answers: (1) Yes (the participant was
considered to have correctly answered the question and received the
score appropriate to it) or (2) No (the participant was considered not to
have answered the question correctly and did not receive the score). Each
correct answer received 4 or 5 points, depending on the complexity level
assessed. The maximum possible overall score in the pre-test and the
post-test was 100 points (Appendix C). The grades were assigned by only
one rater. The correction sheet used was fixed before the final dataset.

3.3. Quasi-experimental setting and data sample

The quasi-experiment took a quantitative approach with repeated
measures (two-time points). The independent variable was categorical
and composed of three levels represented by each group (experimental
group 1, experimental group 2, and the control group). The dependent
variable was the learning outcome, which was measured by a pre-test
score and a post-test score (both from 0 to 100 points) based on the
established criteria. In total, 53 managers participated in the experiment.
The sample was divided (non-random assignment) into three groups:
experimental group 1 (use of gamification; N = 19), experimental group
2 (no gamification; N = 19), and the control group (no training; N = 15).

To recruit for the training events (experimental groups 1 and 2), e-
mails were sent to approximately 300 individuals, and the acceptance
criterion was the first respondents indicating availability. Data collection
started with the control group, to which both the pre-test and the post-
test were given sequentially in one session. This group was composed
of untrained managers accessible in their work environments. The group
was 46.7% male and 53.3% female; 66.7% were located in business units
and 33.3% in support units; the ages ranged from 37 to 53 years (M =
45.60, SD = 5.35).

The two training events were delivered in sequence, first to experi-
mental group 2 (instructional design without gamification), which was
68.4% male and 31.6% female; 57.9% were business unit managers and
42.1% support unit managers; the ages ranged from 28 to 61 years (M =
45.3, SD = 8.36). The second event was conducted with experimental
group 1 (with gamification as an instructional element). That group was
52.6% male and 47.4% female; 63.2% were business unit managers and
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36.8% support unit managers; the ages ranged from 31 to 60 years (M =
45.31, SD = 8.81). Fig. 4 shows the instruments’ time of application to
the three groups.

Below are presented the hypotheses for the comparisons within and
between the groups.

H1. Learning will occur for the participants in the training with gami-
fication (experimental group 1).

H2. Learning will occur for the participants in the training without
gamification (experimental group 2).

H3. Learning will not occur for the control group participants.

H4. Participants in the training with gamification will have a higher
learning outcome than the participants in the training without
gamification.

4. Results

The descriptive statistics showed no outliers detected through histo-
gram visualization. The assumption of normality was not violated as
assessed by the Shapiro-Wilk test for the pre-test (p = .405) and the post-
test (p = .690) or by graphical analysis of the boxplots. The paired-
samples t-test was adopted to determine whether there was a statisti-
cally significant mean difference between the participants’ scores on the
pre-test and post-test for all three groups. The participants of both
training sessions, with and without gamification (groups 1 and 2),
showed a statistically significant increase between the scores obtained
from the pre-test and those of the post-test, confirming that the learning
occurred. By contrast to the first two results, the control group partici-
pants showed no statistically significant difference between the scores of
the pre-test and the post-test. Table 1 shows the results obtained in the
paired t-tests.

A one-way ANOVA was conducted to determine whether the scores
for the pre-test differed between the three groups. There were no outliers,
and the tests had already demonstrated data normality. There was a
homogeneity of variances assessed by Levene’s test (p = .983), and the
differences between the three groups’ scores for the pre-test were not
statistically significant (F{2, 50} = 0.825, p = .444). This result is also
important because, even though the participants were not randomly
assigned to each group, there were no statistical differences in the scores
assessed in the pre-test.

An independent-samples t-test was run to determine whether there
were differences in the learning outcomes measured by the post-test
scores for the two quasi-experimental groups that experienced the
training event (with and without gamification). Again, the variable was
normally distributed, and there was homogeneity of variances (p =.752).
The scores for the post-test were higher for the participants of the
training with gamification (experimental group 1), but the difference was
not statistically significant (M = 4.47, t{36} = 1.118, p = .271). All the
hypotheses were tested, and only H4 was rejected. Fig. 5 summarizes the
findings.

5. Discussion and conclusions

The gamification literature is not sufficiently clear when it defines
gamification simply as the use of game elements in non-game contexts.
This definition is insufficient to support the design of a compelling
experience or even to describe the minimum criteria for developing a
gamified solution. In this study, gamification was allied to the funda-
mentals of instructional theories. Here, game elements were used as an
instructional element focusing primarily on competition rather than
cooperation between the participants. This choice was risky because it is
known that competitive gamification can hinder learning (Hanus & Fox,
2015). In this research, the risk was taken because the study was con-
ducted in a bank context, where managers are used to being measured by
their daily performance. The method applied for evaluation and reward



F. Cechella et al.

Computers in Human Behavior Reports 3 (2021) 100044

Intervention
Untrained (training events)
/
Y
Control Experimental Experimental
group | Group 2 | | Group 1 |
| | 1 | 1 1 {>
l l l l l Time
Pre-test/Post-test ~ Pre-test Post-test Pre-test Post-test
Learning measures
Fig. 4. The instruments’ time of application.
Table 1
Paired t-test results.
Group Pre-test Post-test n 95% CI for mean difference P t df
M SD M SD
Exp. group 1 30.00 13.1 42.32 12.8 19 —20.62, —4.01 .006* -3.11 18
Exp. group 2 25.16 12.4 38.16 12,5 19 ~20.80, —5.19 .003* ~3.49 18
Control group 25.60 12.2 27.27 7.1 15 ~7.82, 4.49 571 -0.58 14
*p < .05.
quality criteria during the instructional design stage. Developing detailed
Pre-test Post-test criteria is an exhaustive and laborious task. It is essential to discuss the
importance of the pilot events not only to test the instructional design but
Ha also to assess the higher learning levels, identifying criteria that allow the
p =271 instruction to be entirely redesigned based on this underlying informa-
tion, which was not previously visible.
A Although gamification studies demonstrate some inconsistencies in
Experimental Group 1 w‘ Hi: p = .006 learning performance results, most point positively to the use of gami-
i i ication (Alcivar ad, ; De-Marcos et al., y ; Dominguez
(gamification) fi (Al & Abad, 2016; De-M 1., 2014, 2016; D g
et al., 2013; Filsecker & Hickey, 2014; Hamari et al., 2016; Ibanez et al.,
Experimental Group 2 ’ Hos o — 1003 2014), although no study was found measuring high-order cognitive
(without gamification) 4 skills using situational tests with open-ended questions. Still, the results
' obtained in this research were not surprising. The gamification applied in
Control Group this training was intentionally competitive, requiring long instruction
(a0 feaining) Spre Spos Hs: P = 571 periods before the activities began and a long time to compute the scores

Fig. 5. Results summary.

in competition may have mitigated the possible adverse effects.

The participants themselves were responsible for assessing the prac-
tical activities’ performance during the course with gamification, and this
was done through the use of an interactive digital feedback system. This
performance assessment in practical activities may have alleviated the
burden of an assessment done by the instructor or a judge.

Theories on gamification do not provide an in-depth explanation of
how to use game elements aligned with purpose and behavior (Koivisto &
Hamari, 2019). In this study, the theoretical fundamentals provided by
the training and development area addressed this shortcoming of gami-
fication studies. On the one hand, training studies have over 100 years of
research expertise and sufficient empirical evidence to demonstrate the
effectiveness of methods in some situations and their inefficiency in
others (Bell et al., 2017). On the other hand, gamification has a recent
theoretical basis, with articles implementing gamification design for
learning proliferating only for around a decade — not considering
game-based learning, simulation games, etc.

Regarding instrument development and the emergence of the
assessment criteria, this task was possible only because of the analysis of
the pilot group. This indicates that businesses may not be able to predict

obtained on the gamified activities by each participant and group. This
extra time that experimental group 2 (training without gamification) had
in class was used to prolong group discussions and lecturer
dialogue-framed demonstrations. The similar results achieved for both
groups indicate that this extra time spent discussing concepts did not
result in a higher learning outcome for this group of participants. One
explanation may relate to cognitive load; gamification may serve as a
relief valve when participants are overloaded with repeated information
for extended periods (Su, 2016).

Another relevant result derives from the comparative analyses be-
tween the pre-test and post-test scores for the three groups. The results
confirmed that the trained groups made improvements in the learning
while the group that did not undergo training did not improve (as
confirmed by the statistical analysis). This outcome is essential to confirm
the quality of the applied training events, but it also showed the equiv-
alence between the instruments used to measure the learning outcomes.
This research was unconventional in applying open-format situational
performance tests to measure high-order cognitive processes, such as
synthesis and evaluation. Another significant result that corroborates the
internal validity of the quasi-experiment was the measurement of the
initial repertoire levels of the three groups’ participants. In the pre-test
scores, no significant differences were found. This fact is relevant
because the individuals were not randomly assigned to the experimental
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groups.

It is essential to discuss the relevance of the use of instruments that
measure learning in business settings, especially those that measure the
more complex levels of the cognitive domain, as was the case in this
study. Developing, applying, and assessing learning with open-ended
questions requires an extra effort from everyone involved in the crea-
tion of the training solution, but the benefits outweigh the costs.

5.1. Contributions

This study’s first contribution relates to the use of gamification as an
instructional procedure using the fundamentals of instructional design
theories and approaches. This contribution arose from aligning the
gamification elements with the instructional objectives defined for the
training, complementing the other created or selected procedures to
facilitate learning. This contribution is valuable because it shows that it is
essential, when designing gamified solutions for learning, to identify and
write learning objectives according to learning taxonomies. This will
allow a better assessment of the achievement of these objectives,
adequately measuring the learning outcomes — producing important
insight for decision makers.

A second contribution of this work derives from the development of
the instrument. Just as the activities included in the instructional design
had objectives aligned to the expected performances at work, the situa-
tional tests were also created to simulate and approximate the situations
that the participants encountered in their management functions in the
bank context of this case study.

A third contribution was the construction of the criteria to assess the
learning outcomes as measured by the developed instruments (the tests
created). The construction of these criteria was based on data analysis of
the tests conducted with the pilot group. These criteria were fundamental
for the learning measures, empirically demonstrating the importance of
constructing quality standards prior to the provision of any training so-
lution for the organization’s employees. Most of the criteria identified
could not have been predicted by the instructional designers before
testing. Workshops to identify KSA gaps and develop training, even with
content experts and training target members, are probably unable to
identify and categorize all the performance standards that may be
derived from analytical work on the responses given in situational tests
with open-ended questions. This recommendation can be a valuable
contribution to the effectiveness of training solutions. Finally, this
research is innovative because it used gamification to deliver training to
managers in a bank and used a quasi-experiment design to measure high-
cognitive order skills with situational tests.

5.2. Limitations

This study has some limitations deriving from the statistical results,
small sample size, and specificities of this case study context — non-
generalizable conclusions. Although the omnibus effect is not statisti-
cally significant, there were group differences in the pre-test measures of
the outcome variable — but not relevant to threaten the internal validity
of the study (Shadish et al., 2002). The result and deriving conclusions
that gamification does not promote higher learning when compared to
traditional training did not consider any power analysis.

Some further arises from the game elements applied in two com-
pounds. Therefore, it was not possible to quantify the effectiveness of one
element compared to another. The gamification encompassed the entire
learning environment from start to finish of the training event. Elements
of inherently competitive games were used. Also, some gamification
principles were not adopted in full, such as promoting immersion
through the use of narratives. The promotion of collaborative activities
was also not explored. Another limitation of the research is that it did not
investigate some profile variables of the participants, e.g., their learning
preferences and styles.

Computers in Human Behavior Reports 3 (2021) 100044

5.3. Future research

In terms of theoretical considerations, gamification requires very
robust theoretical models in developing its taxonomies, organizing the
game elements, and ensuring that their use conforms to the level and type
of behavior expected of the participants after the experience. The models
found in the literature do not contemplate how each element can be best
developed when used in a particular situation, participant profile, envi-
ronment, or type of KSA that the designers wish to develop in the par-
ticipants. Prescriptive models have been offered that effectively facilitate
designers’ work in creating and developing instructional solutions within
organizations.

Concerning the design of gamification, it was observed that the
literature agrees in affirming that some designs are neglected in empirical
research. There is a gap in the use of cooperative environments, in which
the participants promote their self-management by cooperating and
building knowledge while using gamification to support the collabora-
tive process. There is a need to further investigate the differing effects of
competitive gamification (the design adopted in this research) and
cooperative gamification (not adopted here). Also, one research focus
might be on the participants’ orientation regarding competition and
cooperation in the gamified environment. Competitively oriented in-
dividuals might derive a greater benefit from competitive gamification.
Identifying this individual profile could indicate more appropriate paths
in the design of gamification.

Regarding methodological approaches, it is necessary to continue to
conduct multi-method research and experiments. The combination of
self-reporting instruments (with large samples) and experiments that
manipulate various gamification designs can help to consolidate the re-
lationships proposed by the current theoretical models, indicating more
appropriate ways to design gamification that considers individuals’
preferences and characteristics.

Finally, gamification applied in learning research within business
settings remains a little-explored subject but one that should continue to
be investigated because many organizations look for innovative ways to
improve individual and team performance. Gamification has proven
effective, but it needs support from scientific methods and results to
expand its use in organizations. Thus, the participation of researchers is
crucial to provide a theoretical and empirical base to help companies that
sell and buy gamification to design, apply, and assess solutions that
promote behavioral change and lead to the expected positive outcomes.
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