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Abstract—This paper presents the preliminary results of a proposal to facilitate the understanding of concepts and the logic of economy in university
students who are not enrolled in the academic program of economics. This proposal is based on the simulation game called Strategies and Markets in Economics (Estrategias y Mercados en Economía – EMERCO), which resulted
from a research process in the classroom. The methodology has a qualitative
approach and a descriptive type, with an exploratory scope. This study shows
the functioning of the game, the selection of the team according to mentality
type and brain dominance, in accordance with the Herrmann Brain Dominance
Instrument. The game has novel elements in its structure by bringing the real
functioning of a market to the classroom, achieving better results in regard to
grades and in the assimilation of the contents in introductory classes and fundamentals of economics in higher education.
Keywords—Education; gamification; educational innovation.

1

Introduction

The teaching of economics has evident challenges nowadays. The economic crisis
in several countries leads us to rethink the possibilities of offering answers to the
multiple economic challenges and the big social gaps, since the world's wealth increases, but most of the population suffer serious deprivation, which makes survival
more difficult.
As a result, various demonstrations led by student movements have emerged in
France, Greece, Spain and the United States. The groups of the outraged students
make strong complains to the economic model, particularly, to the Schools and Faculties of Economics for the hegemonic and universalizing training, holding them responsible for the crisis that still exists in the world economy [1-3].
In addition to a clear ideological bias, the contents tend to be abstract and instrumentalized, which hinders their understanding and their association with reality.
These restrictions are present both in students with specific economic training, as well
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as in students of other disciplines that include basic courses of economics. The latter
have greater difficulty understanding, since the conceptual relationship with other
disciplines is insufficient and demotivating, as it focuses on training for competitiveness and not for coexistence [4].
Since the 1960s, games and simulations have been designed and developed for
learning in the classroom as a playful pedagogical strategy that offers interaction
experiences in sensitive environments, whose potential was exploited two decades
later with the introduction of video games that allow us to study the impact of games
on the construction of critical thinking and problem solving [5, 6].
Our own university experience motivated us to do this research, to find initiatives
that facilitate the learning process of the fundamentals of economics for noneconomists. Therefore, we sought to problematize the teaching of economics in scenarios where it has difficulties. It involves researching the classroom to learn extensively about how students learns and explore mechanisms that facilitate learning [7,
8], motivation for the design of the Emerco pedagogical strategy.
The literature on economic education shows traditional techniques strongly rooted
in the classroom [9] that contrast with the research that indicates the use of gamification as a pedagogical strategy that incorporates game elements in non-game scenarios,
helps to solve difficulties in the understanding of economic concepts, and promotes
active learning, achieving greater student participation in their own learning process
[10, 11]. As a result, the literature shows research on simulation games with and
without computers in competitive and cooperative tournaments that show improvements in students' academic performance [12].
In this sense, this research proposes a pedagogical strategy based on gamification
for economic fundamentals classes, focused on the functioning of the market, one of
the main categories in the study of economics, and an essential part of the basic economic models that a student needs to know to understand the dynamics of an economic system.
In addition, this study is relevant because it improves the quality of university education by promoting meaningful learning processes, explores pedagogical alternatives
for cognitive areas with difficulties, represents an opportunity to incorporate educational innovations in the university classroom and promotes changes that involve fun
learning experiences for students.

2

Methodological elements

The implemented methodology has a qualitative approach, with a descriptive scope
of the main results of the implementation of the pedagogical strategy based on gamification elements. It is developed in three methodological moments: exploratory
phase, regarding the relationship between the teaching of economics and gamification, introductory phase in regard to the game and its intentionality, and finally, preliminary results on the teaching-learning strategy.
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2.1

Exploratory moment

Training in economics is important for administration and social sciences professionals’ decision making when facing increasingly complex situations that demand
analysis and interpretation from different perspectives with a marked tendency to
develop interdisciplinary processes.
Considering that the study of economics is accompanied by abstract theoretical
concepts that complexify the explained realities [13]. Thus, pedagogical innovations
are imperative to achieve learning objectives [14], particularly gamification, because
it improves the teaching-learning process, achieving efficiency and appropriateness in
learning [15, 16].
The approaches to the economics are generally through introductory and foundation courses that offer basic economic notions, without directly addressing the relationship with other disciplines, which leads students from other disciplines to think
that learning about it is a difficult experience [17].
Specifically, some authors in the field of economic education state that classes with
a combination of pedagogical strategies enable greater appropriation of conceptual
elements; thus, games in the classroom are a type of pedagogical mediation that helps
to improve the learning process of economic topics [18, 19]. Gamification includes
particular elements of the introduction of games in the classroom, being a component
that revitalizes teaching [20] that uses game elements in non-game scenarios to increase student participation but also involves determining the guidelines for its use
[21, 22].
Gamification, as an innovative pedagogical strategy, has become especially important recently, considering the growing number of research studies on the subject,
as well as their scientific quality [23]. In addition to having an impact on better understanding, it has the ability to lead students in a fast and fun way, through a series of
predefined actions that encourage them to become actively involved in their own
learning process and stimulates interest in the class [20, 24].
Moreover, it provides students with opportunities to develop skills in the assumption of commitments, motivating and generating interest in topics and self-learning
[25] by framing access to knowledge in attractive experiences that propose the social
appropriation of knowledge while developing soft skills of cooperation and social
interaction [26].
Evidence indicates that the introduction of gamification elements tends to increase
interest in economic issues [20] by understanding the meaning and usefulness of
knowledge, while achieving an intuitive relational understanding [13] of the different
economic phenomena present in theories and models[27,].
The use of games and experimental economics are expanding significantly as alternative strategies for teaching economics, prioritizing experiences that bring students
closer to the economic mechanisms and reasoning, while making them more proactive
[16].
Gamification is focused on challenges, rewards, achievements, among others, in a
particular classroom environment with the particular elements required for the game,
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unlike Game-Based Learning (GBL) that focuses on the use of computer or digital
environments [18], in which the use of gamification has positive effects [28, 29].
The simulation of markets, decision making and pricing, in addition to being a topic that facilitates the use of gamification, enables students to achieve a better understanding of competitive markets in the framework of environments that simulate the
various market structures with changing assumptions and restrictions that can become
a great challenge for teachers and students [28].
2.2

Introductory moment. Emerco: A strategic pedagogical about markets

Strategy and Markets in Economics - EMERCO is the pedagogical strategy designed to develop gamification in the classroom. It incorporates game elements to
simulate a market of goods in which different agents interact to achieve their objectives. The agents are divided into groups that make decisions and/or carry out buying/selling strategies of the available products, basing their decisions on the available
information in the market and the restrictions imposed by the rules of the game in
order to gain as many points as possible.
The objective of the strategy is to simulate the dynamics present in a market scenario in which multiple agents make independent decisions according to the available
information.
The strategy incorporates the participation of six teams whose members play the
following roles:
a) The State: who collects taxes and imposes sanctions. This role is assumed by the
teacher. He/she is in charge of the Referees who assist in the control process.
b) Guarantor/Referee: one per team is in charge of monitoring and controlling the
rules of the game.
c) Registrar: who is in charge of systematizing the results of each transaction in each
round of the game, for which he has the results table format.
d) Sellers: two or three players are in charge of selling the assigned objects.
e) Buyers: only two players are responsible for buying the products according to the
purchase objectives assigned to each team.
The teams have the materials (Figure 1) for the dynamics of the game, as well as
the available goods (Figure 2).
Each group has a reference price table. The prices established for the products take
into account production costs with a profit margin. Prices may vary according to the
decisions of the members of each team during each round, including during the time
of negotiation with each buyer from another team.
Each team has the same initial revenues. The amount of money in circulation guarantees the completion of transactions and negotiations with a wide margin; in the
game, an amount of $1,840,000 is allocated to each team.
The participants have to pay a one-time transaction tax set by the State, the payment of which is made at any time during the game. The amount of the tax can
change each round and may vary. The tax represents the payment that has to be made
by any agent for the transactions in the market. In the game, that operation works as a
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precision mechanism and restricts the amount of money circulating in the game. The
first groups to pay receive a discount for early payment. This is an element of distraction, the money serve as the lubricant of the game, independently from the amount
each team ends up with, it is not counted in the final scores.

Auction paddles

Didactic money

Table of goals

Reference Prices tables

Results table

Fig. 1. Materials used in EMERCO
Product A
Number: 18 Units

Product B
Number: 24 Units

Product C
Number: 10 Units

Product D
Number: 4 Units

Product E
Number: 20 Units

Product F
Number: 6 Units

Fig. 2. Goods for purchase and sale in EMERCO

The game begins with an auction of a unique object in the game that represents the
possibility of starting with a relative advantage in the game, since it adds up to twenty
points. To do so, the teams use the paddle assigned to each group to make the bid.
The auction ends when thirty seconds after a bid, another is not made; in that case, the
auction closes and assigns the object to the last group with the raised paddle, who
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pays the value offered to the State. All the students have a maximum of five minutes
for this process.
Happy face
Number: 1 units

Fig. 3. Product auctioned in EMERCO

After the auction, each team can send a player to check the available number of
items for sale from the other teams in the game. From then on, they have three
minutes to define the strategy to be used.
Each team will have an allocation of purchase objectives which are given to them
in an objectives card at the start of the game; this card is only seen by the members of
their own groups. The purchase objectives are those necessary for the team to consolidate its consumption needs; however, the game is designed with restrictions since the
possibility of meeting the objectives is limited, as the number of some products available in the market is lower than the total of the objectives of all the teams.
Table 1. Purchase objecives for each team in EMERCO
Objectives
Letter

Product

Group Group Group Group Group Group
Total
Available in
Difference
A
B
C
D
E
F
objectives the market

A

Park pieces

3

3

3

3

3

3

18

18

0

B

soldiers

5

4

4

4

5

4

26

24

2

C

Jacks
pieces

2

2

2

2

2

2

12

10

2

D

Cars

1

1

1

1

1

1

6

4

2

E

Stones

3

4

4

3

3

3

20

20

0

F

Jumping
bags

2

2

2

2

2

2

12

6

6

Source: own elaboration

The maximum number of rounds to play during the game is nine. Each round lasts
two minutes. During that time, the buyers of each team can go to the different sales
tables and make the permitted transactions. The buyers must bring the amount of
money they think they will use; they cannot owe money to any team. If in any transaction the buyer is short of money, he/she must return to his/her table and complete it.
During each round, only one buyer from each team can be at a sales table and buy no
more than the number listed in Table 2. That ensures that all teams have access to the
products according to the priorities established in their purchasing strategy according
to the objectives they have to achieve.
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Table 2. Maximum purchase quantities for each team in each round in EMERCO
Object

Maximum number per round

A

Letter

Park pieces

2

B

soldiers

3

C

Jacks pieces

1

D

Cars

1

E

Stones

4

F

Jumping bags

1

Source: Own elaboration

After each round, the Registrar takes the corresponding notes in the results table of
the sold products, purchased products and the cash flow of each made transaction.
This process is important in order to corroborate the money that each group will have
at the end and to follow the dynamics of the movements.
The possible scores for meeting the purchase objectives are shown in Table 3. Each
team can reach a maximum of 200 points if they manage to meet the assigned objectives and win the auction. Points are assigned proportionally to the number of items
that each team manages to purchase, according to their purchase objectives; however,
no additional points are assigned if they end up with more products than assigned, in
order to avoid product hoarding.
Table 3. Scores for achieving the objectives in EMERCO
Objective

Score

A

Letter

Park pieces

20

B

Soldiers

30

C

Jacks pieces

30

D

Cars

30

E

stones

20

F

Jumping bags

50

Happy face

20

Auction
Source: Own elaboration

Any infraction of the rules of the game is sanctioned with money, in an amount
fixed at the beginning of the game, which will be used to pay to the State. In this
regard, the Referees play an important role since they are in charge of assisting in the
supervision process.
At the end of all the rounds, the team that achieves the most points according to the
achieved objectives wins.
Gamification elements of a pedagogical proposal. According to Oliva [20], a
strictly gamified pedagogical action has game elements/components, game mechanics
and game dynamics. The elements are the particular aspects that are taken from a
game to bring them to a non-game scenario; in the case of gamification, they are used
with pedagogical intentions. Table 4 shows a list of the different elements that can be
brought from a game. In regard to EMERCO, these are the elements:
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─ Equipment: auction paddles, didactic money, board formats and products.
─ Teams: this is a fundamental part of the dynamics proposed for the game, which
allows the development of teamwork.
─ Personalization: each participant has a defined role at the beginning of the game
(the registrar, the referee, the seller or buyer)
─ Absolute ranking: the game ends with a ranking ordered from the highest to the
lowest score, this ranking is fixed once the game ends.
─ Commerce system: the game simulates the operation of a goods market where
transactions are carried out.
Table 4. Usable elements of a game
Levels

Relative Ranking

XP

Social area

Personalization

Equipement

Fixed rewards

Avatar

Teams

Medals

Social Ranking

Virtual currency Epic challenge

Access item

Abilities

Group rewards

Power up!

Duels

Absolute Ranking

Search

World

Special events

Tutorial

Commerce system

Aleatory rewards

Embassors

Easter eggs

Lifeguard

Guilds/clans

Source: [27]

EMERCO has four dynamics that reflect the game mechanics: competing, to
achieve the purchase objectives; identifying strategies to carry out transactions and
achieve the purchase objectives; buying to achieve the purchase objectives; and, selling the product they are in charge of.
Table 5. Game mechanics
What do I want them to do?

How?

By what?

Share

Finding

Helping

Colect

Identifying

Commenting

Compete

Cooperating

Designing

Complete

Building

Choosing

Putting in order (disorder)

Exploring

Descovering

Buying

Destroy
Ask
Modify
Hide
Hit
Challenge

Inquiring

Selling

Cutting

Swapping

Remembering
Comparing

Source:[27]

As proposed by Pedraz [31], the dynamics reflect the forms of participation and relationships in the game, which refer to the behaviors and/or expected behaviors in the
participation in the game (Table 6). In the case of EMERCO, two dynamics are expected: integration, as it gathers students to share as a team in a dynamic and active
way, and participation, as it encourages students to assume a specific role and contribute ideas to the particular game strategies.
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Table 6. Dynamics for gamification
Socialization

Integration

Argumentation

Acceptance

Debate

Attention

Participation

Physical activity

Status

Active listening

Reflection
Source: [27]

The basic elements to consider a class gamified are analyzed in Table 7 [20].
Table 7. Analysis of the gamification elements in the EMERCO game
Elements of a gamified class
Gamifying dynamic
Includes game elements in the class

EMERCO
EMERCO takes elements such as equipment, teams,
personalization, ranking and commerce system from
games.

Score
Meeting the purchase objectives helps to gain points
Assign values based on the difficulty or complexity which are proportional to the achieved amount.
of the challenge presented
Levels
Each round establishes an increasing level of comThey are related to progress or regression in regard plexity in terms of negotiation efforts and the use of
to a specific learning action.
more money to achieve the objectives.
Stimuli
They are needed in view of the achievement of
specific objectives or indicators of achievement

As an incentive, decimal points are assigned, which
are added to the course evaluation, according to the
final ranking of scores. All students gain at least one
decimal for participating and the winning team has a
higher incentive.

Intention
It is based on gotten points or achieved objectives

The game combines the achievement of purchase
objectives through the strategies defined by each team
and the accumulation of points in the process.

Challenge
Constant competition among peers

The game focuses on competition among students to
achieve assigned goals.

Role
Students have restrictions for the achievement of the
Mission or challenge that represents a difficulty to mission in terms of achievable transactions, for which
overcome.
they must play a role defined by the team.
Source: Adapted and own interpretation based on elements proposed by Oliva [20].

Consequently, EMERCO can be defined in the gamification framework as a learning strategy. The use of similar strategies is demonstrated in the literature on economic education; however, this game has differences in structure, as most of related
games work with markets using decks of cards as well as products and money, while
EMERCO uses tangible products and didactic money, achieving a simulation which
can be closer to real transactions.
The way in which the teams operate also represents variations from other games
that assume the roles of buyers and sellers separately, while, in EMERCO, each team
plays both roles simultaneously.
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2.3

Moment of experimental results and validation of EMERCO

GROUP A

GROUP B

GROUP C

30

50
GROUP D

Park pieces

Soldiers

Jacks pieces

Stones

Jumping bags

Happy face

GROUP E

13
0

0

0

0

0
0

0

0
0

0

7

15

23

30
20
25

18

20

30
30
30
20

20

30
30
30
20

30
20

30
20

30
20
18

20
25
20

45

50

The game can be summarized in three phases that have served as exploration and
improvement, applied in undergraduate programs.
The first phase dates from the first academic period in the Fundamentals of Economics courses in the Tourism Program, where students had difficulty in understanding the economic models and the logic of economics. This first approach suggests the
need to search for alternatives for future courses.
The second phase corresponds to a later academic period, where clues about alternative strategies are consolidated as a result of the formative process in university
educational innovations, among them, the approach to gamification in the classroom
and the use of games as a teaching strategy.
The above permitted the ideation of a pilot market game for courses such as Economic Theory and Colombian Economy (Teoría Económica y Economía Colombiana,
TEC) in the Law program. This pilot did not contemplate the definition of roles per
student, nor the role of the referee, and the tax was a constant value throughout the
game.
This pilot A evidenced fierce and restrictive competition strategies, because the
strategies of one group included selling the products at exorbitant prices and not selling the product to limit the possibilities of the other groups. As a result, the group
suffered punishment from the rest of the groups that assumed the same position and it
put them last in the ranking.

GROUP F

Cars

Fig. 4. Scores by accomplished objectives – Pilot A

Group C got the first place by achieving all the purchase objectives, but did not get
the auction product, which was purchased by Group A for $150,000.
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GROUP B

GROUP F

GROUP A

GROUP D

93

145

180
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GROUP C

GROUP E

Fig. 5. Ranking of final scores - Pilot A

GROUP A

GROUP B

GROUP C

GROUP D

Park pieces

Soldiers

Jacks pieces

Stones

Jumping bags

Happy face

30
20
25

20

GROUP E

0

0

0

7

20

30

50
30
30
30

20

30
30
30
0

0

0

0

0

7

20
25
20

30
30
20

20
25

30
30
30
20

30
20
18

20
25

50

Pilot B worked according to plan, the groups negotiated within the framework of
the strategies prioritized by each team, who did not generate restrictive strategies with
respect to the rest of the groups, and, in general, the environment was cordial.

GROUP F

Cars

Fig. 6. Ranking of final scores - Pilot B

Group E won the first place by achieving all the purchase objectives, Group C won
the auction with the price of $95,000.
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GROUP C

GROUP F

113

GROUP D

125.0

GROUP B

145

153.3

GROUP E

155

180
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GROUP A

Fig. 7. Ranking of final scores - Pilot B

The third phase corresponds to the process carried out with students of the Political
Science program (IE-CIPOL) in the Introduction to Economics class. The distribution
of the teams had a significant change by incorporating a test based on the principles of
the Herman Brain Dominance Instrument [32] that explains the thinking and creation
process of an individual.
That tool allows us to classify the type of brain dominance (Table 8) and is frequently used to form teams with different types of skills and mentalities.
Table 8. Brain quadrants
1. Left cerebral cortex (A)

2. Right cerebral cortex (D)

The expert
Logical-analytical
Based on facts, quantitative
Realist

The strategist
Holistic - intuitive
Synthesizing-integrating
Idealist

3. Left limbic (B)

4. Right limbic (C)

Organized
Sequential
Planned, detailed

The communicator
Interpersonal, feelings
Emotional aesthetics

Source: [33]

The adaptation of the test was carried out with a questionnaire of eight questions
that inquire about the preferred activities in childhood, school, performance and leisure activities, as well as the description of qualities, motivations in particular situations, reactions in particular situations and convictions.
The test was systematized and yields a star graph that classifies the students according to the type of brain dominance (Figure 8).
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UL
16
12
8
4

LL

0

UR

LR
Fig. 8. Example of a star diagram on brain dominance

The classification of the student body took into account the type of mentality defined
by specific profiles as a result of the type of brain dominance, based on the typology
shown in Figure 9.

Fig. 9. Types of mentality according to the profiles

As a result, we found the existence of all the types of mentality in the course. The
highest preponderance was in four types: controlling, diligent, financial and entrepreneurial, while the expressive type had the lowest proportion.
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Table 9. Groups of students by mentality type in IE-CIPOL Class
Mentality
Manager/controlling
Artistic/entrepreneurial
Scientific/problem solver
Cooperative/diligent
Communicative
Developer/expressive
Legalistic/coordinating
Helpful/sociable
Technical/financial
Total

Group A Group B Group C Group D Group E Group F
1
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
7
6
6
6
6
7

Source: Own elaboration

GROUP A

GROUP B

GROUP D

Park pieces

Soldiers

Jacks pieces

Stones

Jumping bags

Happy face

0

20

30
30
30
20

20
25
20

30
30
30

20

20.0
0.0
0.0

13.3
22.5

50
GROUP C

0.0
0.0

0.0
0.0

13.3
22.5
30.0
30.0
20.0
0

15

30
30
30
20

0

30

0

20
24

20
25

50

The results in this class showed that the final scores changed according to the strategies of each group and the game could be won by any group depending on their
decisions. In this case, Group D obtained the lowest result of the game; considering
the perceptions of the group and relating the type of mentalities, it is evident that they
chose a member of the team with an artistic profile to carry out the negotiations of the
purchases, since he did not manage to finalize any negotiation in the time that was
established in each round.

GROUP E

GROUP F

Cars

Fig. 10.Scores by Achieved Objectives - IE-CIPOL Class - Group A

In this section, Group F achieved 180 points and Group E won the auction with the
price of $306,000.
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GROUP A

GROUP C

55.8

175

GROUP B

115.8

175

GROUP F

119

180
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GROUP D

Fig. 11.Ranking of final scores - IE-CIPOL Class - Group A -V1

97

112

130

140

153

175

This same group of students repeated the game to validate the changes in the behavior of strategies, taking into account the experience in the previous process, the
negotiation dynamics changed, a higher bid was made in the auction, greater restrictions were generated, raising prices and/or refusing the sale of some products,
which resulted in lower scores with respect to the previous version of the game.

GROUP B

GROUP F

GROUP D

GROUP A

GROUP C

GROUP D

Fig. 12.Ranking of Final Scores - Class IE-CIPOL - Group A -V2

In this repetition, Group B achieved 175 points and won the auction with a price of
$500,000, the highest amount paid for that product.
Finally, the same parameters of the game were applied to a new group of Political
Science students, taking into account the division of groups due to the administration
of the test. The negotiation processes were carried out as expected, Group D obtained
the lowest result of the game.
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GRUPO A

GRUPO B

GRUPO D

Park pieces

Soldiers

Jacks pieces

Stones

Jumping bags

Happy face

0

20

30
30

GRUPO E

0

0

20

20
25

30
30
30

20

30.0
20.0
0.0
0.0

20.0
30.0

50
GRUPO C

0.0

25.0
10.0
0.0

0.0

20.0
30.0
30.0
0

20

30
30
30
20

20

20

0

20

30
30
30

50
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GRUPO F

Cars

Fig. 13.Scores by achieved objectives - Class IE-CIPOL- Group B

150

150

GROUP E

GROUP F

GROUP A

GROUP B

100

115

155

180

In this section, Group B achieved 180 points and Group A won the auction with a
price of $352,000.

GROUP C

GROUP D

Fig. 14.Ranking of Final Scores - Class IE-CIPOL - Group B

It is important to mention that the game is still in the validation phase. It requires
additional explorations of the dynamics of the repeated game with the same team,
forming groups with similar mentalities, applying it to economics students, among
others, in order to explore possibilities and make the pertinent adjustments to the
proposed methodology.
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3

Perceptions and considerations on the application of the game

After each section of the game, there was feedback in two ways. On the one hand,
to evidence perceptions on the application of the game and, on the other hand, to
explore the extent of assimilation of the concepts on the functioning of the market.
In general terms, the students' perceptions about the game are positive. The game
enables greater participation and dynamics in the classroom; it directs group discussions to the strategies to be proposed, encourages a collaborative spirit within the
teams and among them, and is fun and exciting while learning.
In addition, it became evident that the payment of taxes and fines provoked negative reactions, resistance to accept compliance with the rules and postponement of the
payment of taxes until the last rounds. This is an element that requires further exploration.
In summary, the game allows students to achieve a greater assimilation of the functioning of the market, the role of economic agents and the understanding of the law of
supply and demand. In accordance with the above, the average grade improved in
comparison with a purely traditional class without a gamification strategy (Table 10).
That is, when comparing the Tourism group with the rest of the groups in which both
strategies were introduced, we can see the improvement of the grades.
Table 10.

Average class grades

Program
Tourism
Law – A
Law – B

Final
2,6
3,8
3

CIPOL – A

3,7

CIPOL – B

3,8

Source: Own elaboration

In order to verify if there were significant changes in the results of the grades with
the introduction of the learning strategy, the results of the 135 students who participated in two moments were compared. For each of the four groups in which the game
was applied, we performed a cut-off of grades which were evaluated using traditional
strategies, and a second cut-off with the introduction of the gamification elements
with the EMERCO game, to compare the results with the same students.
To make these comparisons at the statistical level, we proceeded to test normality
of the difference of the grades in the cut-off points, using the Kolmogorov-Smirnov
test because it is a sample with more than 50 data, and the following working hypotheses are defined:
H0: Homogeneity in the variables
H1: Difference in the variables
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Table 11.

Normality test of the variables
Kolmogorov-Smirnov a

Statistical test
Dif
,071
Source: Own elaboration with SPSS software

gl

Sig.

134

,094

As the p-value (sig) is higher than 5%, the null hypothesis is accepted, so the variables follow a normal distribution. In this sense, it is necessary to use parametric tests,
in this case, Student's t-test for related samples, with the following hypotheses:
𝐻0: 𝑋𝐷 = 0 − 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑛𝑜 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑎𝑛𝑑 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑐𝑢𝑡 − 𝑜𝑓𝑓 𝑔𝑟𝑎𝑑𝑒𝑠.

𝐻1: 𝑋𝐷 ≠ 0 − 𝑌𝑒𝑠, 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑎𝑛𝑑 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑐𝑢𝑡𝑜𝑓𝑓 𝑔𝑟𝑎𝑑𝑒𝑠.
Table 12.

T test for means of two related samples for grades
Related differences

Pair 1 final
cut-off –
initial cut-off

Mean

Standard
deviation

standard
error of
the mean

0.23659

0.8212

0.7068

95% confidence
interval for the
difference
min
max
0.0968

0.37638

t

gl

Sig.
(twotailed)

3.347

134

0.001

Source: Own elaboration with SPSS software

According to the result, it is observed that the p-value (sig) is lower than 5%, so the
null hypothesis is rejected and the alternative hypothesis is accepted, which implies
that there is a positive and statistically significant difference between the results of the
scores of the cut-off where the gamification strategy is proposed and the cut-off where
the traditional strategy is proposed.

4

Conclusions

The teaching of economics has had significant challenges worldwide recently,
which are evident in introductory and fundamentals of economics courses in university students majoring careers which are not economics, particularly with regard to the
ease of the understanding of the mechanism and logic of economic phenomena and
their instrumentalization.
Therefore, this study shows, at an exploratory level, that it is possible to obtain
greater assimilation of concepts related to the study of the market as a relevant category for the understanding of economic models. This could be achieved through
changes in the pedagogical mediation strategies used for the teaching of economics.
Strategies based on gamification are studied in the literature related to economic
education as an alternative that shows satisfactory results to increase participation and
involve students in the process of self-learning.
The use of Strategies and Markets in Economics - EMERCO performs a market
simulation, involving economic agents defined by the roles assumed by the students.
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In spite of being in the process of validation, it manages to improve topics comprehension and grades in the courses where it was implemented, presenting statistically
significant results.
Finally, the results of the game are mediated with the type of mentality and brain
dominance of the members of the teams, which may be associated with the vocational
profiles in regard to the disciplines where the game has been developed.
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