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Abstract: This article aims to present the first results of a study that investigates how
construction companies can use gamification to help workers assume appropriate
behaviors and motivate construction teams to achieve their production goals. It is an
exploratory, empirical, qualitative research, whose methodological approach is Design
Science Research. To understand the context of works, a closed questionnaire was
carried out to construction workers. This tool aims to investigate motivational aspects
and another, with engineers, aims to identify which production problems to support a
proposal for a gamified model. The results show that most workers have a need to be
recognized and that the proposed solution can contribute to the continuous
improvement of the work environment.
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UM MODELO GAMIFICADO PARA O CANTEIRO DE OBRAS: UMA
SOLUCAO PARA MOTIVAR TRABALHADORES DA CONSTRUGCAO
EM TEMPO DE PANDEMIA

Resumo:

Este artigo tem como objetivo apresentar os primeiros resultados de uma pesquisa
que investiga como as empresas de construgao civil podem usar a gamificagéo para
ajudar trabalhadores a assumirem comportamentos apropriados e motivar equipes de
obras a alcangarem suas metas de producao. Trata-se de uma pesquisa exploratéria,
empirica, qualitativa, cuja abordagem metodologica € o Design Science Research.
Para entender o contexto de obras realizou-se um questionario fechado com operarios
da construgdo civil, a fim de investigar aspectos motivacionais e outro, com
engenheiros, para identificar os problemas de produgéo para subsidiar uma proposta
de um modelo gamificado. Apos a analise dos dados, foi possivel verificar que os
operarios possuem necessidade de serem reconhecidos e que a solugao proposta
pode contribuir para a melhoria continua do ambiente de obra.
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1. INTRODUCTION

In 2020 the world is experiencing a pandemic never imagined. Everyone was
preparing for a nuclear war, but it was never thought that a small virus could alter the
routine of all the peoples of the planet. Researchers from all over the world started to
look for a vaccine [1]. It has already been discovered and is in production. The question
is: "After this COVID-19 pandemic, will we have others? What will everyday life be like
after COVID-197?" Certainly, there will be changes and learning in all sectors that will
remain forever. More specifically, in the Civil Construction sector: "How will the
adaptation to the new normal be?"

In the context of Civil Construction, since the emergence of Lean Construction
[2], the construction industry has been pursuing the efficient implementation of lean
production in construction sites. Lean practices are deeply connected to human
behavior, and there is no way to separate their effects. Furthermore, at the construction
site, the projects are complex and involve several intervening factors that work
simultaneously, often resulting in unnecessary rework, movement of people, and
material handling.

Thus, despite the discussions about lean construction [3-5], the reality of the
construction site is still characterized by presenting an environment where
communication between managers and workers is deficient, the workforce is rotating
and little engaged, the workers perform manual and repetitive work [6], have a low
qualification and education. Furthermore, the diversity of services and the dynamic way
in which they take place, makes production control a complex activity, making it
arduous to meet the goals set in the planning [7].

So, one of the significant challenges of the construction is to control its
processes so that they occur as planned and, if something different from the
programmed one, it is possible to identify the deviations quickly and make
improvements. These actions and their results on a construction site directly involve
the performance of workers. Consequently, the importance of investing in
improvements in working conditions is evident, since the satisfaction and well-being of
workers will reflect in more dedication and commitment to the performance of their
duties.

Construction companies generally have few visual mechanisms to inspire,
motivate, or instruct workers to do their jobs more effectively, efficiently, and safely [8].
There is a need for structures to facilitate the feedback process to the worker and to
make the relevant information transparent to them [8]. Little feedback on the work in
progress and the performance of the workers involved in the process leads to low
engagement at the construction site and makes it difficult to meet production goals
effectively [9].

Itis in this context that gamification, defined as the insertion of game elements
in non-game contexts [10], appears as an innovative idea to improve communication
between managers and workers, promoting motivation and engagement. The strategy
aims to motivate the worker to perform repetitive tasks, encouraging him to assume
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the player's behavior. So, how can gamification strategies improve production control
and workers' motivation at the construction site?

The purpose of this article is to present the first results of a research that
investigates, through Design Science Research, how construction companies can use
technology to involve and help workers to assume appropriate behaviors and motivate
construction teams to achieve their goals, incorporating game elements into
applications and processes through gamification.

1.1.Gamification

There are many definitions for the term gamification [10-12], Deterding refers to
gamification as adding game mechanisms to everyday life contexts to provide fun
experiences and improve the motivation of those involved. It is important to note that,
despite the use of game elements, gamified applications are not exactly games.
Gamification is usually used to influence human motivation and behavior positively [13-
16].

Therefore, several game strategies can be used in gamification, such as
Avatars, Teammates, Points, Badges, Leaderboards, Narrative, Performance Charts,
Rewards, Voting, Bets, Levels, Missions, Progress Bar, Collaboration, Unlocking
content, Rules, Online Store, Missions, Deadline and Feedback [16-21].

Chou [20] states that most systems are designed to facilitate tasks to be
performed in the shortest possible time. Therefore, during the design phase, it is
necessary to consider that the people who perform these activities have emotions,
insecurities, and opinions about what is expected of them, or about how they should
achieve their professional goals.

Deterding [22] presents two rhetoric for the conception of a gamification
process: (1) Rhetoric of chosen architecture that presents human beings with rational
and strategic agents and gamification as an information system with incentives. This
rhetoric launches gamification as a refinement of existing business practices. (2)
Humanist rhetoric is based on positive design psychology and virtue ethics. This
rhetoric believes that human beings are social, emotional creators of meaning and
oriented towards growth. It is directly focused on the well-being of the worker.

1.1.1 Gamification in production

In 2012, Korn & Schmidt [23] introduced the first concept of gamification in
industrial workplaces. In the motionEAP research project (2013-2016), ways of
improving assistance systems in production environments are explored. In parallel, in
the same year, Leite [24] began his studies of gamification at the construction site. The
research by Korn & Schmidt [23] proposes the implementation of gamification
elements as an avatar, uses color-coding to visualize the progression of time,
especially for the automobile industry. In contrast, Leite's research [26] uses elements
such as points, ranking, and leaderboards to motivate workers to comply with weekly
planning goals.

Warmelink et al. [25], present a Systematic Literature Review (SLR) on
gamification in industrial production for the period from 2012 to 2017. SLR was carried
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out in May 2017. This review results in only sixteen studies, of which twelve were
developed by Korn & Schmidt [23] and two by Leite [6] and Moreda Neto [9]. This
highlights the research gap in the production area.

2. METHODOLOGY

Design Science Research was selected as the most appropriate methodological
approach for the development of this work because it is used in research whose
objective is to create, develop, and explore new solutions [26]. In this case, it is an
exploratory, empirical, qualitative research to evaluate strategies to improve production
control and engagement of construction workers through the creation and implantation
of a gamified artifact. The research consists of 4 phases: (1) Understanding phase, (2)
Development phase, (3) Analysis phase, and (4) Phase of evaluations and reflections,
this article presents the implementation proposal that corresponds to the dashed line
in the Figure1.

Figure 1: Research Outline
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Source: Research method of the author's doctoral thesis project

In the phase of understanding the problem, starting from the bibliographic
review carried out in the first stage, the knowledge gap that gave rise to the
identification of the real problem was identified; for this, an exploratory study was
carried out. Contact was made with two companies that practice lean construction in
their construction sites. The two sites were visited to survey requirements, plan, and
understand the process for gamification.

Focusing of the problem defined in the previous step, we used data from the
research on motivation developed by the research group GCIS-IFBA, the result of the
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application of questionnaires with the research subjects (supervisors and workers)
seeking to better understand the following points: (1) What does the worker, the
gamification user, expect from the process? (2) What would motivate him to participate
in gamification? (3) What does the company, an environment to be gamified, need?
(4) What are the desired behaviors to be motivated by gamification? These questions
served to guide the survey of requirements for the gamified solution.

From this knowledge, it was possible to perform the selection of software and
hardware to develop the artifact and prepare the first proposal of the model.

3. RESULTS AND DISCUSSION

Understanding the current situation is the first step to be taken towards solving
the problem. For this, an exploratory study was carried out to obtain a requirements
survey and selection of software and hardware for the proposed elaboration of a model
for solving the problem.

3.1.The preliminary exploratory study

The exploratory study had two objectives: (1) identify the needs of workers and
engineers to insert gamification strategies on the construction site; (2) know the
characteristics of the workers. For this, questionnaires were conducted with the target
audience that had the following samples:

109 respondent workers, being 108 male and 1 female. Average age group:
35.76 years. Education: 46.8% have an incomplete elementary school, 27.5% of the
public have a complete elementary school, and 25.7% of the public have a complete
secondary school. Composition: 59 professionals, 42 helpers, and 13 servants. The
empirical space was the construction site.

- Engineers with experience ranging from 5 to 35 years. 26 responses were
received.

After analyzing the questionnaires with the workers, it can be understood that:

They like what they do; the majority (51.4%) show a considerable lack of
recognition. Everyone said that they like to play, especially Football, Cards, and
Dominoes. They prefer to work as a team. They usually play using the smartphone.
They extensively use WhatsApp, Facebook, and Instagram. They understand that fun
is something pleasurable, and that is part of everyday life. They liked the idea of
gamification and want to participate.

As for the engineers (supervisors): They believe that gamifying is interesting to
improve the progress of the work and the motivation of the worker. Only 30% have
daily information on worker productivity. Most engineers (96.2%) believe that the idea
of giving feedback to workers is a good one and that it would increase motivation. The
use of mechanisms that will motivate workers to carry out their activities to their full
potential is well accepted. They liked the idea of gamification and would adopt it at
work. 65% said their companies want to retain employees.

3.2.Proposal for the Gamified Model

A mobile device gamified system will be designed to give feedback to the worker
on his performance from the data collected in the monitoring of the services. Rules will
be developed, together with the project managers, so that the gamified system can
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assess the worker's performance. Gamification may use points, avatars, and other
game mechanisms to encourage participation and improve performance. Only the
worker will know his performance.

A gamified interface presented on a monitor strategically installed in the
workplace will show the performance of construction teams and the weekly progress
of services. This service will be monitored by the site supervisor.

To act in post-COVID-19 times, individual controls may be necessary, such as
the use of masks, frequent hand washing, and or use of alcohol, keeping time out
regulated by the World Health Organization and others. In this case, each need can
be transformed into a gamification rule. The control of these rules can be done by
placing a camera in the place available for handwashing. The distance can be
measured by an application using the cell phones themselves. The system to be
developed must be very flexible in terms of creating rules, so new rules in the event of
a pandemic will be easy to implement. Figure 2 presents a general scheme of the
gamified model.

Figure 2: General gamification information scheme at the construction site.
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Feedback to the worker can be presented through color graphics Green (great),
Yellow (reasonable), and Red (bad), already known and used in construction sites, or
even by icons such as faces in the same colors (smiles) or other signs that connote
performance. Thus, the employee can feel recognized, motivated, and understand the
weekly goals, which should improve the team's performance.

4. CONCLUSION

The article aimed to present a proposal for a model for the implementation of
gamification to improve production control in civil construction. To support this
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proposal, a field survey was carried out with 109 workers from which it was possible to
establish a profile of the target audience to idealize a gamification model at the
construction site to make the weekly goals more transparent and to motivate workers
to meet them.

The idealized model proved to be flexible enough to allow the insertion of new
rules as an example rule regarding the pandemic situation, for which the worker can
have difficulty assimilating or motivation to comply with them.

This research contributes to the continuous improvement of the construction site
to provide a more integrated and safer environment for carrying out the work,
establishing more effective communication between managers and the workforce.
Future work will be the modeling and validation of the system with a group of engineers
and construction professionals to design the web version.
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