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Abstract

Chatbot development frameworks offer diverse construction methods, but established pro-
cesses, like the Chatbot Management Process (CMP), lack activities specifically designed
to boost user engagement. This thesis proposes the Gamified Chatbot Management Pro-
cess (GCMP), an extension of the CMP that incorporates and adapts activities to enhance
user engagement with the chatbot. Three versions of the GCMP were developed, each
incorporating improvements guided by the Goal-Question-Metric (GQM) approach. This
iterative approach facilitated the evaluation and evolution of the process. Real-user ex-
periments demonstrated positive engagement, with 100% of participants achieving the
proposed objectives. Additionally, the average deployment time decreased by 66% be-
tween the first and final versions. User evaluations were also awarded top marks for the
quality of chatbot-generated responses. These findings highlight the effectiveness of the
proposed GCMP. The results of the experiment suggest a positive correlation between the
use of the GCMP and the improvement in the development of gamified chatbots. The
observed improvements in both chatbot functionality and gamification techniques offer
promising indicators for the widespread adoption of the GCMP as a robust and effective
process for the development of gamified chatbots.

Keywords: Gamification, chatbot, GCMP, GQM, development process, user engage-
ment, Rasa
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Resumo

Processo de Gerenciamento de Chatbots Gamificados: Uma forma de
construir chatbots gamificados.

Frameworks de desenvolvimento de chatbots oferecem diversos métodos de construção,
mas processos estabelecidos, como o Chatbot Management Process (CMP), carecem de
atividades especificamente projetadas para aumentar o engajamento do usuário. Esta
dissertação propõe o Gamified Chatbot Management Process (GCMP), uma extensão do
CMP que incorpora e adapta atividades para aprimorar o engajamento do usuário com o
chatbot.

Três versões do GCMP foram desenvolvidas, cada uma incorporando melhorias orien-
tadas pela abordagem Goal-Question-Metric (GQM). Essa abordagem iterativa facilitou
a avaliação e evolução do processo.

Experimentos com usuários reais demonstraram um engajamento positivo, com 100%
dos participantes alcançando os objetivos propostos. Além disso, o tempo médio de
implantação diminuiu em 66% entre a primeira e a versão final. As avaliações dos usuários
também receberam as melhores notas pela qualidade das respostas geradas pelo chatbot.
Esses resultados destacam a eficácia do GCMP proposto.

Os resultados do experimento sugerem uma correlação positiva entre o uso do GCMP
e a melhoria no desenvolvimento de chatbots gamificados. As melhorias observadas tanto
na funcionalidade dos chatbots quanto nas técnicas de gamificação oferecem indicadores
promissores para a adoção generalizada do GCMP como um processo robusto e eficaz
para o desenvolvimento de chatbots gamificados.

Palavras-chave: Gamification, chatbot, GCMP, GQM, processo de desenvolvimento,
engajamento do usuário, Rasa
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Chapter 1

Introduction

The demarcation between traditional gaming frameworks and their applications in un-
conventional settings is increasingly indistinct, a shift attributed to the broad integration
of gamification techniques. This evolution, as evidenced in scholarly work, involves the
deliberate embedding of gaming elements and foundational design concepts into domains
beyond mere entertainment [1], [2]. This blend not only underscores the significance of
motivational design theories but also showcases the capacity of gamification to substan-
tially boost engagement across diverse sectors. Such a transformation reflects a changing
perspective on the role of games, extending their value to educational, healthcare, and
commercial fields, thereby emphasizing their importance in fostering engagement and
motivation.

Within the rapidly evolving digital ecosystem, chatbots, powered by artificial intelli-
gence to create sophisticated conversational interfaces, have emerged as pivotal tools for
crafting highly personalized user experiences. The true potential of these AI-driven inter-
faces, however, is argued to be fully realized when integrated with gamification principles,
creating a synergy that amplifies user engagement and interaction. This combination is
explored in the design of social chatbots with gamification for user profiling and smok-
ing trigger detection, emphasizing the effectiveness of gamification in enhancing chatbot
interactions [3].

This scholarly inquiry embarks upon an explorative analysis of gamified chatbots,
with a focus on identifying and evaluating methodologies to effectively leverage gaming
elements to enhance user interaction quality and chatbot operational efficiency. The dis-
course navigates through the established Chatbot Management Process (CMP) [4], which
provides a delineated framework for the systematic creation of chatbots. This examina-
tion further extends to the introduction of the Gamified Chatbot Management Process
(GCMP), a novel innovation meticulously designed to facilitate the seamless integration
of gamification elements into the developmental lifecycle of chatbot technologies.
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The academic endeavor herein not only seeks to elucidate the theoretical underpin-
nings and practical applications of incorporating game design principles into chatbot
development but also aims to contribute to the extant body of knowledge by offering a
comprehensive framework that amalgamates the strategic objectives of gamification with
the technological advancements inherent in AI-driven conversational interfaces. Through
this inquiry, the GCMP is posited as a pioneering methodology, poised to redefine the con-
ventional approaches to chatbot development and, by extension, enhance the interactive
digital experiences afforded to end-users.

1.1 Professional Contribution and Motivation

With experience in a software consultancy company, catering to a diverse global clientele,
has honed my expertise in crafting conversational assistants for customer service using a
spectrum of chatbot frameworks. Despite the criticality of engaging chatbot content, a
notable void in standardization across the development process has been observed, leading
to diminished user engagement with even the most meticulously designed chatbots.

During the development of chatbots, it became evident that a chatbot’s engagement
level does not always correlate with positive user feedback. This discrepancy highlights
the need for tools specifically designed to enhance user engagement. Moreover, the quality
of the user experience significantly influences engagement, underscoring the necessity of
implementing a comprehensive and effective chatbot solution. The objective is to enhance
overall engagement through strategic improvements in both the chatbot’s design and user
experience.

This realization ignited a fervor to bridge this gap, culminating in my master’s the-
sis on the Gamified Chatbot Management Process (GCMP)—a methodology poised to
augment chatbot development user engagement. Through the application of GCMP’s
standardized procedures, developers are empowered to achieve desired outcomes, enhanc-
ing their capability to engage users effectively.

While the fusion of gamification with chatbots is not uncharted, illustrated by in-
stances like CiboPoliBot, Charlie, and Elena+ [5], [5], [6] which underscore their po-
tential, a conspicuous absence of standardized processes and methodologies for gamified
chatbot development persists. Among these exemplars, solely CiboPoliBot integrates a
gamification framework during its development phase, whereas other endeavors tend to su-
perficially embed gamification elements, often culminating in suboptimal solutions. Thus,
the GCMP endeavors to fill this void in gamified chatbot development methodologies.
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1.2 Research Question

This study examines the outcomes of integrating gamification strategies into the chatbot
development workflow. It seeks to understand the impact of incorporating gamifica-
tion elements on user engagement, motivation, and the general effectiveness of chatbots.
Through an analysis of the effects of a gamified methodology, this research aims to offer
significant findings to the field of chatbot creation, marking the advent of more engaging
and user-focused chatbot interactions. The core question driving this investigation is:
What outcomes are derived from applying a gamified chatbot development process?

1.3 Objectives

The main objective of this research is to formulate and assess a gamified chatbot devel-
opment process, with the following specific aims:

1. Propose a process for gamified chatbot development.

2. Validate the proposed process’s effectiveness through controlled experimentation.

3. Assess the implementation of the proposed development process.

4. Evaluate the process’s impact on application.

1.4 Methodology

The methodology employed in this study is delineated to systematically address the re-
search question and achieve the outlined objectives. This methodology is structured to
ensure a rigorous and replicable approach to the development and evaluation of the Gam-
ified Chatbot Management Process (GCMP). The following steps comprise the core of
our methodological framework:

1.4.1 Literature Review and Framework Development

1. Comprehensive Literature Review: A review of existing literature is conducted
to map the current state of chatbot development processes and the integration of
gamification. This review spans across multidisciplinary fields to gather on best
practices, challenges, and gaps in the current methodologies.

2. GCMP Development: Drawing on from the literature review, the GCMP is devel-
oped as a structured process for integrating gamification into chatbot development.
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This process is designed to be iterative and flexible, accommodating various types
of chatbot projects and gamification strategies.

1.4.2 Experimental Application and Evaluation

3. Prototype Development: Utilizing the GCMP, a prototype gamified chatbot
is developed. This phase not only involves applying the prescribed activities and
guidelines within the GCMP but also designing the experiment in accordance with
the Goal Question Metric (GQM) approach [7].

4. Controlled Experimentation: To validate GCMP, the prototype undergoes con-
trolled experimentation, structured around the GQM approach. This phase is
planned to observe, measure, and analyze user interaction with the gamified chat-
bot, with each experimental variable and outcome mapped against the goals and
questions defined by the GQM framework. This structured experimentation aids in
capturing relevant data for assessing the impact of gamification principles applied
during chatbot development.

5. Data Collection and Analysis: Data concerning user engagement, interaction
quality, and chatbot performance are collected throughout the experimentation
phase, employing the Goal Question Metric (GQM) [7] approach to systematically
evaluate the efficacy of gamification in chatbot development. This analytical frame-
work allows for the assessment of the impact of gamification on chatbot effectiveness
and user experience by defining specific goals, formulating relevant questions, and
identifying appropriate metrics for measurement. The data garnered through this
analysis inform the iterative refinement of the GCMP, ensuring its alignment with
empirical evidence and user feedback.

6. Feedback Loop: Observations and feedback from the experimental application are
utilized to refine and adjust the GCMP. This feedback loop ensures that the process
is continuously improved based on empirical evidence and user responses.

7. Theoretical Contribution: The findings from the application and evaluation of
the GCMP are contextualized within the broader theoretical frameworks of gam-
ification and chatbot development. This step aims to contribute to the academic
discourse by providing validated insights into the integration of gamification in chat-
bots.

8. Practical Guidelines: Based on the research findings, practical guidelines for the
application of the GCMP in various contexts are developed. These guidelines aim to
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assist practitioners in leveraging gamification to enhance chatbot projects, ensuring
that the process is accessible and actionable.

1.5 Dissertation Structure

This dissertation is organized into seven chapters:

1. Introduction: Establishes the research motivation, objectives, and outlines the
dissertation’s scope, setting the stage for an investigation into gamified chatbot
development.

2. Theoretical Foundation: Explores the conceptual underpinnings of gamification
and chatbots, providing a critical review of relevant literature and defining key
terms. 3.

3. Methodology: Describes the research design and methodological approach, detail-
ing the procedures for developing and evaluating the Gamified Chatbot Management
Process (GCMP).

4. The Gamified Chatbot Management Process (GCMP): Introduces the GCMP,
explaining its structure, components, and the rationale behind its design for inte-
grating gamification into chatbot development.

5. Experiment: Details the application of the GCMP in a real-world setting, includ-
ing the development process, deployment, and user interaction with the gamified
chatbot prototype.

6. Data Collection and Analysis: Discusses the methods used for collecting and
analyzing data from the experimental phase, focusing on user engagement, feedback,
and the effectiveness of the GCMP.

7. Conclusion: Summarizes the research findings, evaluates the success of the GCMP
against the stated objectives, and offers recommendations for future research and
practical applications of gamified chatbots.
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Chapter 2

Theoretical foundation

This chapter lays the groundwork about the research by exploring the theoretical foun-
dations upon which it is built. We delve into two key areas: gamification and chatbots.
The first section delves into the world of chatbots, analyzing their capabilities and po-
tential impact on user experiences. The second section examines the core concepts and
frameworks surrounding gamification, exploring how these elements can be harnessed to
motivate and engage users. The third section bridges these two disciplines, synthesizing
existing research on the intersection of gamification and chatbots. This comprehensive
review will inform the development of our gamified chatbot development process, ensuring
it leverages the power of gamification to enhance chatbot effectiveness.

2.1 Chatbot

In the last century, the question "Can machine think?" by Turing in his so-called imitation
game’ which challenges someone in a dialogue between 3 actors if an actual human or a
computer is providing the answer. At that time, talking with a machine was a very tricky
thing, but nowadays, it is getting hard to keep away from chatting with robots.

Until recent years, the term chatbot was not widely known, but this technology that
simulates conversations has been growing [9]. Even though it appears to be a current
concept, its history is ancient. The origin comes from the creation of Eliza and its use in
the Doctor program [10]. Eliza is a "family of programs" created in 1966 by Weizenbaum,
which searches for keywords and, when it finds them, responds to the sentence according
to rules associated with a keyword script. The Doctor was the first program to use Eliza
to imitate a psychiatrist.

The definition of a chatbot is a computer program designed to simulate conversation
with human users, especially over the internet [11].
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There are examples of chatbots like Siri, Apple’s virtual assistant capable of interacting
with voice commands, Microsoft’s Cortana, and Google Assistant [12]. These are great
examples, and part of their success is due to using speech as a way of interaction [13].

Other chatbots are also applied to different contexts, which shows that their versatility
can be explored. An example is the AgronomoBot, an intelligent chatbot applied to
agriculture, which was developed in a partnership between USP and IFBA to seek and
present data collected from wireless sensors implanted in a vineyard [14]. Another example
is the study by Dutta [15], which shows the viability of using chatbots in information
security. The study points out that it is possible to use conversational agents to inform
more about the subject.

It is possible to generalize chatbot solutions in two parts: Natural Language Under-
stand (NLU) and Natural Language Generator (NLG), as shown in Figure 2.1.

Figure 2.1: Chatbot project layers overview (Source: [16]).

1. Natural Language Understand

A chatbot’s natural language understanding (NLU) layer is responsible for under-
standing the meaning of user input. The NLU layer typically uses a combination
of machine learning and rule-based techniques to understand user input. Machine
learning techniques allow the NLU layer to learn from data, such as example conver-
sations, to improve its ability to understand the meaning of user input. Rule-based
techniques allow the NLU layer to understand user input based on pre-defined rules,
such as grammar and semantics.
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The NLU layer is typically implemented as a neural network, a type of machine
learning model well-suited for tasks such as text classification and intent detection.
The neural network is trained on a large dataset of text and code, allowing it to
learn human language patterns.

2. Natural Language Generator

A chatbot’s natural language generator (NLG) layer generates human-like text re-
sponses to user input. It is the inverse of the natural language understanding (NLU)
layer, which is responsible for understanding the meaning of user input.

The NLG layer typically uses a combination of machine learning and rule-based
techniques to generate text. Machine learning techniques allow the NLG layer to
learn from data, such as example conversations, to improve its ability to create
natural and engaging text. Rule-based techniques allow the NLG layer to generate
text based on pre-defined rules, such as grammar and style rules.

The NLG layer is typically implemented as a neural network, a type of machine
learning model well-suited for tasks such as text generation. The neural network
is trained on a large dataset of text and code, allowing it to learn human language
patterns.

Once the NLG layer is trained, it can generate text responses to user input. The
NLG layer takes the output of the NLU layer, which is the intent and entities of the
user input and generates a text response that is consistent with the user’s intent
and satisfies the entities.

The NLG layer is a critical component of chatbots, as it generates the text responses
that users see and interact with. A well-designed NLG layer can generate natural,
engaging, and informative text. This can help to improve the user experience and
make chatbots more effective in achieving their goals.

Is important to say that are more solutions to both layers, and each chatbot can
implement both layers with many frameworks, it is even possible to combine different
software in each layer to implement a conversational agent.

2.1.1 Chatbot development

The chatbot development context is an area that is still in progress, with frameworks,
processes, and tools in the creation and testing phases. A chatbot development process
broadly used by the industry is not a reality now.
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Chatbot Management Process (CMP)

A Conversation-Driven Approach for Chatbot Management [4] Presents a chatbot devel-
opment process for some machine learning solutions. The study says much information
can impact the framework choice, like project scope, complexity, team knowledge and
expertise, and time.

Figure 2.2: Chatbot Management Process (Source: [4]).

Figure 2.3: EvaTalk’s average confidence by month (Source: [4]).

10



Figure 2.4: EvaTalk’s training examples at the end of each month (Source: [4]).

The Chatbot Management Process (CMP) has 3 phases and 6 activities that aim to
solve the lack of patterns in the chatbot development process, and this information is
presented in Figure 2.2. This process was validated with robust data submitted with
the application of the process in an educational chatbot project called EvaTalk. The
study shows that with the application of CMP, the chatbot accuracy and knowledge base
increase shown in Figure 2.3 and Figure 2.4.

CMP is a good proposal with valuable validation. However, like the authors shown,
it still has some flaws, like the process planned for a specific kind of chatbot solution,
the chatbots based on machine learning, and the activities that cannot be applied in all
chatbot contexts, like the read conversation activity that is not possible to do in a chatbot
that has a significant message volume.

Conversation Driven Development (CDD)

CDD is the chatbot development process to analyze the user’s use and create insights with
this information to improve the AI assistant. Rasa, one AI chatbot framework, created
this approach [17].

CDD is divided into six actions:

1. Share the chatbot solution to the user through the defined message application
every time that new content or behavior is needed to be added to the chatbot;
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2. Review analyzes the user conversation data aiming to understand the user behavior
and creating insights to fit the user needs better;

3. Annotate messages and select user interactions that can be used as training data
aiming to improve the chatbot model;

4. Test the chatbot answers and behavior to ensure that the changes made had the
desired result;

5. Track the assistant behavior and fails, measuring its performance;

6. Fix how the assistant handles wrong situations;

CDD is an AI chatbot development process with actions like Annotate that do not fit
every chatbot framework.

2.1.2 Chatbot application

Chatbot solutions, in general, are easy to access and use due to the conversion of an
objective to a chat structure. This solution is applied to contexts like financial, education,
health, and others. There are some processes and guidelines aiming to achieve reasonable
solutions. One option that stands out is the Chatbot Management Process, CMP, which
has defined activities aiming to have a chatbot solution as an outcome.

Chatbot with emotional recognition

The article presented aims to develop an intelligent chatbot using natural language pro-
cessing and Telegram API. One emotion recognition layer was performed on the recorded
chats, too. In Figure 2.5 is shown the proposed chatbot design[18].

This design is a vague chatbot development process; the phases have many sub-
activities, and the authors do not describe each activity.

This work contributes to the application of emotion recognition, and the chatbot
has two parts: emotion recognition and emotional responses. This approach could be
applied in gamified chatbots, switching the emotion layer to a gamification layer or a
third gamification layer.

FLOSS FAQ Chatbot

According to the study presented, FAQ chatbot requirements are similar and domain-
specific, and projects can benefit from the reuse of Open-Source Software (OSS). This
article presents how OSS FAQ chatbot projects can benefit from reuse at the project level
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Figure 2.5: Proposed Chatbot Design (Source: [18]).

(black box reuse). A case study of a FLOSS FAQ chatbot project developed in Portuguese
for an e-government service in Brazil is presented[16].

Figure 2.6: FLOSS chatbot project characteristics (Source: [16]).

Figure 2.6 presents the characteristics of the FLOSS chatbot project, showing a 1-year
project with 14 releases made in total. It also shows that 72 intents and 147 responses,
called "utters", were created for the chatbot from 35 FAQ questions.

This article discusses how automation, pre-configuration, and templates can help be-
ginners develop chatbots in Portuguese without the need for specialized skills required by
chatbot architecture tools. Figure 2.7 presents an overview of the project with the rela-
tionship between technologies, artifacts, and stakeholders. This architecture is provided
through a code repository, where a developer can start a new chatbot project with this
ready-made project base.

While the boilerplate project simplifies development, it’s important to remember the
importance of having different profiles for building a chatbot. Figure 2.8 showcases the
various team roles needed. Traditionally, a "Chatbot Team" requires developers, DevOps,
UX specialists, and data scientists. However, the use of the boilerplate base project can
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Figure 2.7: Project overview - technologies, artifacts, and stakeholders (Source: [16]).

streamline the process. These pre-built components can replace the need for dedicated
DevOps and Data Scientist roles, allowing beginners to focus on core development tasks
with just developer expertise.

2.2 Gamification

Systems are increasingly looking for a motivational design to engage users toward the
task they are attempting to accomplish through the use of an engaged system [19]. It was
predicted that most organizations would eventually implement some form of motivational
design into their systems [20].

Gamification transforms activities, systems, services, products, or organizational struc-
tures to afford gameful experiences [21]. It can also be described as an informal umbrella
term for using video game elements in non-gaming systems to improve user experience
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Figure 2.8: Chatbot team with experts (a), (b), (c) and non-experts with project reuse
(d), (e), (f) (Source: [16]).

[22]. Even for gamification to enhance engagement, motivational design is challenging to
implement as it requires the command of several disciplines, such as psychology and game
design, beyond software development [23].

Gamification is one of the most challenging areas of software engineering; designing
it requires the command of disciplines such as psychology, game design, and narratology,
making its development difficult for traditional software developers. A study was made
to understand what is needed to develop a gamified software solution [24]. The method
has eight main activities: Project preparation, context analysis, user analysis, ideation,
design, implementation, evaluation, and monitoring. When applying this method, the
goal is to create a gamification project.

2.2.1 Gamification Development

In gamification, frameworks, processes, and guidelines exist to help its application. Some
of them are focused on specific contexts. In contrast, others are more generalist, but all
aim to achieve a gamification project. The proper application of gamification can raise
user engagement, while a bad application can have the opposite effect. Choosing the
proper framework to start a gamification project is important and can impact the final
solution. The following sections present gamification frameworks:
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Octalysis

The Octalysis Framework, developed by Yu-kai Chou, is a popular gamification framework
that identifies eight core drives that motivate human behavior [25]. These core drives are
categorized into four distinct sections, as illustrated in Figure 2.9. The core drives divided
into four quadrants: the left side is associated with more logical decisions, the right side
tends to intrinsic motivations, and the white hat is motivation elements that make us feel
powerful. The black hat makes us feel obsessed, anxious, and addicted [26].

Figure 2.9: The Octalysis Graphical Representation (Source: [26]).

The eight core drives of the Octalysis Framework can be further explained as follows:

1. Epic Meaning & Calling: when the player believes he is doing something more
remarkable for a greater good or has been chosen to do something transcendental.

2. Accomplishment & Development: when the player observes their progress, skill
development, and overcoming challenges.

16



3. Empowerment of Creativity & Feedback: when the player is involved in a
creative process where she repeatedly has to discover things and try different com-
binations.

4. Ownership & Possession: when the player is motivated because she has a sense
of ownership or ownership of something.

5. Social Influence & Relatedness: when the player is motivated by social elements
influencing people, including orientation, acceptance, social responses, companion-
ship, competition, and envy.

6. Scarcity & Impatience: when the player is motivated by the desire for something
they cannot have.

7. Unpredictability & Curiosity: when the players are motivated by wanting to
figure out what will happen next. If they do not know what will happen, their brain
is involved and often thinks about it.

8. Avoidance & Loss: when the player is motivated by the prevention of something
negative that may occur.

While the eight core drives of the Octalysis Framework provide a foundation for under-
standing user motivation, the framework goes a step further by introducing the concept
of 4 Experience Phases. These phases map out the user’s journey within a gamified
experience, highlighting how different core drives can be applied at each stage.

1. Discovery: this is where users initially encounter the gamified experience. The goal
here is to spark interest and attract them to participate. Appealing to core drives
like Epic Meaning & Calling (highlighting a greater purpose) or Unpredictability &
Curiosity (teasing hidden features) can be effective strategies during this phase.

2. Onboarding: here, the focus shifts towards getting them started. Clear explana-
tions of the rules, core mechanics, and how to participate. Leveraging drives like
Accomplishment & Development (showing a clear path for progress) and Ownership
& Possession (introducing initial rewards or virtual assets) can help incentivize users
to take the first steps.

3. Scaffolding: this is where users actively engage with the gamified experience. The
key here is to keep them motivated and provide a sense of continuous progress. Dif-
ferent core drives can be employed depending on the specific design. For instance,
Empowerment of Creativity & Feedback can encourage experimentation, while So-
cial Influence & Relatedness can foster competition or collaboration. Introducing
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limited-time events can tap into the Scarcity & Impatience drive, creating a sense
of urgency.

4. Endgame: this deals with what happens when users reach the end of the initial
experience or achieve a significant milestone. The objective here is to encourage
continued engagement and potentially guide users towards a new challenge. Ap-
pealing to drives like Epic Meaning & Calling (introducing a new overarching goal)
or Avoidance & Loss (emphasizing the benefits of maintaining progress) can be
helpful strategies during this phase.

By understanding these phases and how they connect with the core drives, designers
can create a more holistic gamified experience. This ensures users stay engaged over
time, experiencing a well-rounded journey within the gamified system. It’s important
to remember that the four Experience Phases are not always linear. Some experiences
might have overlapping phases or revisit them with new twists as users progress. The
key takeaway is to understand the user’s journey and leverage the Octalysis Framework
strategically at each stage to maximize its effectiveness.

GAMIFY-SN

The GAMIFY-SN meta-model presents a comprehensive approach to gamification within
social networks, addressing the growing need for effective user engagement and behavior
motivation in various domains such as education, healthcare, and marketing. Unlike rigid
tools or techniques, GAMIFY-SN functions as a flexible framework, offering a conceptual
structure to guide the thoughtful design and implementation of gamification initiatives.
Specifically tailored for social networks, it harnesses the intrinsic power of social interac-
tion and collaboration to amplify the impact of gamification. The process unfolds in four
phases: Planning, Deployment, Monitoring, and Evaluation [27].

In the Planning phase, organizations define their target audience, articulate clear goals,
and strategically select gamification elements aligning with objectives and user demo-
graphics. The Deployment phase involves seamlessly integrating chosen game mechanics
into the social network platform, establishing rules and rewards, and launching engaging
campaigns to stimulate user participation. During Monitoring, organizations track user
activity, analyze performance data, and make real-time adjustments to optimize the gam-
ification strategy. Finally, the Evaluation phase involves a comprehensive assessment of
the initiative’s impact, measuring outcomes through quantitative and qualitative data to
draw informed conclusions and identify areas for improvement.

Key benefits of adopting GAMIFY-SN include its structured approach, providing or-
ganizations with a clear roadmap throughout the gamification lifecycle. By reducing
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complexity, the framework facilitates easier project management and implementation, ul-
timately leading to improved effectiveness in achieving desired outcomes. GAMIFY-SN
integrates seamlessly with existing platforms, leveraging social network dynamics, en-
hancing the overall gamification experience. In conclusion, the GAMIFY-SN meta-model
emerges as a valuable resource for organizations seeking to implement gamification suc-
cessfully within social networks, promising heightened user engagement, goal attainment,
and a more gratifying online experience through its structured and socially integrated
approach.

Hexad

The Hexad Gamification Framework is a model used to understand user motivation in
gamified systems. It categorizes users based on six different personality types and the
motivations that drive them to engage with gamified elements [28].

It identifies six core user types:

1. Socializers: Motivated by relatedness and connection with others. They enjoy
social interaction and collaboration within gamified systems.

2. Achievers: Motivated by mastery and a sense of accomplishment. They enjoy
challenges, goals, and progressing through levels.

3. Philanthropists: Motivated by purpose and a desire to make a positive impact.
They enjoy contributing to a cause or helping others through gamification.

4. Free Spirits: Motivated by autonomy and self-expression. They enjoy creative
freedom and the ability to personalize their experience within a gamified system.

5. Players: Motivated by rewards and recognition. They enjoy points, badges, leader-
boards, and other extrinsic motivators.

6. Disruptors: Motivated by change and a desire to break the rules. They enjoy
pushing boundaries and exploring unconventional approaches within gamified sys-
tems.

Each user type is driven by specific motivations. The framework helps developers un-
derstand what motivates different users and tailor the gamification elements accordingly.
The Figure 2.10 shows how HEXAD is organized.
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Figure 2.10: Gamification User Types Hexad (Source: [28]).

5W2H

The 5W2H framework is a helpful tool for planning and implementing gamification initia-
tives. It helps you clearly define who, what, where, when, why, and how your gamification
efforts will occur [29]. The Figure 2.11 shows how each dimension is organized.

1. Who? Who is the target audience? This could be employees, customers, students,
or any other group you want to engage. Who will be responsible for developing and
implementing the gamification initiative? This may involve a team of designers,
developers, and marketing professionals. Who will be involved in monitoring and
evaluating the initiative? This might include stakeholders, users, and analysts.

2. What? What are the specific goals of the gamification initiative? This could
be anything from increasing engagement to improving performance or changing
behavior. What game mechanics will be used? Examples include points, badges,
leaderboards, challenges, and rewards. What platform or technology will be used
to implement the gamification initiative? This could be a dedicated app, a website,
or an existing platform like a learning management system.

3. Why? Why are you implementing a gamification initiative? Be clear about the
desired outcomes and how gamification can help achieve them. Why did you choose
specific game mechanics and rewards? Ensure they are aligned with your target

20



Figure 2.11: 5W2H Framework (Source: [29]).

audience and goals. Why is it important to monitor and evaluate the initiative?
This helps you understand its impact and make necessary adjustments.

4. When? When will the gamification initiative launch? Setting a clear timeline for
development, testing, and launch is important. When will different phases of the ini-
tiative occur? This could involve specific milestones for onboarding users, launching
challenges, and distributing rewards. When will the initiative be evaluated? Regular
monitoring and adjustments for success.

5. How? How will you develop and implement the gamification initiative? This
includes defining processes, assigning roles, and setting budgets. How will users
access and participate in the gamification experience? Provide clear instructions
and make it easy for users to engage. How will data be collected and used to improve
the initiative? Establish a system for data collection, analysis, and reporting.

6. Where? Where will the gamification initiative take place? This could be online,
offline, or a combination of both. Where will users access the game mechanics and
rewards? This could be through a specific portal, embedded within existing systems,
or via mobile devices. Where will data be collected and analyzed? This may involve
a dedicated data management platform or integration with existing systems.

7. How much? How will you develop and implement the gamification initiative?
This includes defining processes, assigning roles, and setting budgets. How will users
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access and participate in the gamification experience? Provide clear instructions and
make it easy for users to engage. How will data be collected and used to improve
the initiative? Establish a system for data collection, analysis, and reporting.

The benefit of using the 5W2H framework for gamification is improved planning and
execution, which helps ensure a clear roadmap for your gamification initiative. Increased
clarity and communication that facilitates communication and collaboration among stake-
holders. Enhanced effectiveness: Helps you design and implement a gamification initiative
more likely to achieve your desired outcomes. By applying the 5W2H framework, you can
develop and launch a successful gamification initiative that engages your target audience
and helps you achieve your goals.

GDF

Gamification Design Framework (GDF). It is a model-driven engineering framework for
designing and implementing gamified applications. Its key features are Model-driven:
GDF uses models to represent the various components of a gamified application, such
as game mechanics, rules, and rewards. This makes it easier to design and implement
complex gamification systems. Multi-level modeling: GDF provides a multi-level modeling
approach, allowing different levels of abstraction to be used at various stages of the design
process. Automatic code generation: GDF can generate code automatically from the
models, saving time and effort during development. Flexibility and customization: GDF
is flexible and can be customized to meet the specific needs of different applications [30]
Figure 2.12 shows each GDF layer.

An application of GFD is education: GDF can be used to create gamified learning
experiences that are more engaging and effective. Healthcare: GDF can be used to
develop gamified applications for behavior change and health promotion. Marketing:
GDF can be used to create gamified marketing campaigns that are more engaging and
effective. Employee engagement: GDF can be used to develop gamified applications that
can improve employee engagement and motivation.

The benefits of using GDF are reduced development time and cost: GDF can help
to reduce the time and cost of developing gamified applications. Improved quality: GDF
can help to improve the quality of gamified applications by making them more consistent
and reliable. Increased effectiveness: GDF can help to increase the efficacy of gamified
applications by making them more engaging and motivating for users.
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Figure 2.12: The Gamification Design Framework (GDF) (Source: [30]).

MARC

The MARC Gamification Framework. It is a framework designed explicitly for gamifying
Massive Open Online Courses (MOOCs) to enhance student engagement, motivation, and
learning outcomes [31] Figure 2.13 shows MARC.

Figure 2.13: MARC gamification framework (Source: [31]).

The features of MARC are motivation: the framework addresses students’ intrinsic and
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extrinsic motivations for learning. It incorporates various game mechanics and elements
to cater to different motivational needs. Action: MARC encourages active participation
and interaction through tasks, challenges, and collaborative activities. It aims to move
beyond passive learning towards a more engaged and action-oriented learning experience.
Recognition: The framework acknowledges and rewards student achievements through
points, badges, leaderboards, and other forms of recognition. This helps to motivate stu-
dents and promote a sense of accomplishment. Community: MARC encourages creating
a strong online community within the MOOC. It fosters collaboration, peer support, and
student interaction, enhancing the learning experience. Components of MARC are:

1. Motivational Triggers: Curiosity: Using interesting content, storytelling, and
problem-solving activities. Challenge: Offering tasks with appropriate difficulty
levels and increasing complexity over time. Autonomy: Providing students with
choices and control over their learning process. Relatedness: Fostering community
and belonging through social interaction and collaboration. Progress: Providing
clear feedback and tracking progress towards goals to motivate students.

2. Action Mechanics: Points: Awarding points for completing tasks, participating in
discussions, and achieving goals. Badges: Offering badges for specific achievements
or milestones to signify progress and recognition. Leaderboards: Ranking students
based on points, badges, or other metrics to promote competition and healthy ri-
valry. Challenges: Setting time-bound challenges with specific goals to encourage
active participation and problem-solving. Quests: Creating longer-term challenges
with a narrative or storyline to motivate sustained engagement.

3. Recognition Systems: Public recognition through leaderboards and badges. Pri-
vate feedback and personalized rewards. Opportunities for self-reflection and goal
setting.

4. Community Building: Online forums and discussion boards for peer-to-peer in-
teraction. Collaborative activities and team-based challenges. Social media integra-
tion to promote sharing and discussion.

The benefits of using MARC are increased student engagement and motivation. Im-
proved learning outcomes and knowledge retention. Enhanced student satisfaction and
course completion rates. Creation of a supportive and collaborative learning community.

24



2.2.2 Gamification Applications

Gamification in Education

The article presented presents a methodology to identify the students’ gamification profiles
for educational projects. The methodology consists of 6 activities shown in Figure 2.14
[26].

Figure 2.14: Block Diagram for the Methodology (Source: [26]).

The proposed methodology was applied, and the results show that the students have
a similar impact from different core drives in the same class. Still, it varies with other
students from other classes and ages, Figure 2.15 presents this information. An Octalysis
was created Figure 2.16 reflecting the experiment’s results applied to gather the target
user gamification profile.

The article presented show a way to find the Octalysis core drivers most relevant to
a specific target user. With this information, a gamification plan can be implemented
with better validity. Not necessarily using all game techniques from all 8 core drives is
suitable for gamification. When applying each game technique, you should focus on the
core drives most relevant to the target user and less on the core drivers with less impact
on the player.

Gamification in Health

Evaluation of the student core drives on e-learning during the covid-19 with octalysis
gamification framework [32], aims to use gamification octalysis framework to analyze the
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Figure 2.15: Core Drivers Averages per School Grades (Source: [26]).

Figure 2.16: Octalysis Distribution for all the School Grades (Source: [26]).

extent of the role of gamification in the learning process and measure the amount of
student motivation in online learning activities.

The paper is shown the application of the methodology in the context of e-learning
pandemic students in Java Island, a questionnaire with 8 questions, one for each octalysis
core drive, was applied, and after the results were collected, the Figure 2.17 was created
to show the actual gamification profile. The gap to the author’s desired results.

The application of the questionnaire, the study of each core drive, and the explanation
of each core drive result and classification. It was unclear why the octalysis target is the
maximum value, 10, for all 8 core drivers. All 8 core drivers explain why it is essential
to improve the value, but there is no explanation on why it is a good target to have all 8
core drives in maximum values.
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Figure 2.17: The Graph of Gap Analysis (Source: [32]).

Other gamification frameworks

There are others gamification frameworks available. Researchers have proposed various
frameworks to guide the incorporation of game elements into non-game contexts. For
instance, the Human-centered Design for Games (HCDG) framework[33] emphasizes un-
derstanding user needs and motivations throughout the design process. In contrast, the
User-Experience-Focused Gamification Design (UXGD) framework [34] focuses on creat-
ing a positive user experience through gamification elements. Additionally, the Engage-
ment Mechanics, Dynamics, and Aesthetics (MDA) framework [35] provides a more tech-
nical lens for analyzing game mechanics and their impact on player engagement. These
are just a few examples, and selecting the most appropriate framework depends on the
specific goals and target audience of the gamified experience.
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2.3 GQM approach for validating software processes

The Goal-Question-Metric (GQM) approach, provides a structured framework for defin-
ing measurable objectives and evaluating software engineering processes. This literature
review section will focus on the theoretical underpinnings of it and how it can be applied
to validate software development methodologies[36].

This approach consists of three key components that work together to define and
measure the success of a software engineering process:

1. Goals: These represent the high-level objectives for the process. Goals should be
clear, concise, and aligned with the overall project objectives. Basili et al. recom-
mend defining goals from multiple perspectives, such as the product, process, and
resources.

2. Questions: These operationalize the goals by translating them into specific, mea-
surable questions. Questions should be directly linked to the goals and provide a
clear understanding of what aspects of the process need to be evaluated. Accord-
ing to Kitchenham et al., well-defined questions should be answerable through data
collection and analysis.

3. Metrics: These are the quantitative measurements used to answer the defined ques-
tions. Metrics should be relevant, reliable, and sensitive to changes in the process.
Following this approach principles and selecting metrics that can be objectively
measured and provide a clear indication of achieving the desired goals.

The Goal-Question-Metric (GQM) approach offers a structured framework for re-
searchers and practitioners in software engineering to effectively evaluate software de-
velopment processes. This approach fosters targeted evaluations, objective assessments,
and rigorous analysis.

This approach guides researchers to define clear and concise goals for the process
evaluation. These goals encompass various perspectives, such as the product’s quality,
the efficiency of the development process, and the optimal use of resources. By focusing on
specific goals, researchers can tailor their evaluation to assess the most impactful aspects
of the process.

Objective assessments translate these goals into measurable questions. These questions
directly address the goals and provide a clear understanding of what needs to be evaluated.
For instance, a goal might be to "improve developer productivity". A corresponding
question could be, "What is the average time developers take to complete a specific coding
task using the new process?" By collecting data that answers these questions, researchers
can objectively assess whether the process achieves the desired goals.
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Finally, it emphasizes the selection of relevant, reliable, and sensitive metrics. Metrics
are the quantitative measurements used to answer the defined questions. Reliable metrics
ensure consistent results, while sensitive metrics readily reflect changes in the process.
For example, a metric for the previous question might be "average task completion time
in hours". By analyzing this metric, researchers can determine if the new process leads to
a measurable reduction in development time.

While GQM offers significant benefits, it’s important to acknowledge its limitations.
Defining clear goals, questions, and metrics can be a complex task requiring careful plan-
ning and consideration. Additionally, even though GQM promotes objectivity, some
aspects, like goal definition, may involve a degree of subjectivity from the researcher.
Furthermore, GQM primarily focuses on quantitative data, potentially overlooking qual-
itative aspects like user experience or team dynamics.

In conclusion, the GQM approach provides a valuable framework for validating soft-
ware engineering processes. By fostering targeted evaluations, objective assessments, and
rigorous analysis, GQM allows researchers to objectively assess the effectiveness of a pro-
cess in achieving its intended outcomes. Although limitations exist, the GQM approach
remains a powerful tool for improving software development methodologies.

2.4 Literature review

This literature review examines the current landscape of research on chatbots and gam-
ification. To gain a comprehensive understanding of this field, the review is divided into
three sections. The first section focuses on the literature review application employed
by various studies. The second section delves into the key findings of the reviewed pa-
pers. Finally, the literature review discussion will synthesize the insights gleaned from the
reviewed research. This section will identify overarching themes, emerging trends, and
potential gaps in the current knowledge base.

2.4.1 Literature review application

A comprehensive literature review was conducted to identify relevant research on gamify-
ing chatbots and conversational agents. The details of this review can be found in Annex
I. Table 2.1 summarizes the search results from three major academic databases: IEEE,
SCOPUS, and Web of Science. The table details the search string used: "(CHATBOT
OR CONVERSATIONAL AGENT) AND (GAMIFICATION)". It also shows the num-
ber of articles identified in each database, along with the number included and excluded
for further analysis.

Below is described the selection criteria for the researched articles:
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Base Total Removed Selected and read
IEEE 6 0 6
SCOPUS 25 12 13
Web of Science 29 13 16
Total 60 25 35

Table 2.1: Chatbot and Gamification Intersection literature review results

1. Gamification not presented: This criterion indicates that the article should not
be selected if it does not mention or discuss the gamification concept. In other words,
the article should have some content related to gamification to be considered.

2. Chatbot not presented: This criterion specifies that the article should be ex-
cluded from the selection if it lacks any reference to chatbots. The article must
feature some discussion or content related to chatbot technology.

3. Gamification and Chatbot not presented: This criterion highlights that an
article should be disregarded if it lacks gamification and chatbot-related content. In
other words, the article should contain at least one of these elements to be considered
relevant for the study.

4. Not an article: This criterion filters out materials not qualifying as traditional
articles, such as blog posts, forum discussions, or other non-academic sources.

5. Not accessible: This criterion is employed when the article is inaccessible or un-
available for review, potentially due to access permissions, publication status, or
unavailability of the full text.

6. Duplicated: When multiple instances of the same article are encountered, this
criterion excludes duplicate entries and streamlines the selection process, ensuring
each unique source is considered only once.

The literature review references two tables to provide a comprehensive overview of the
research literature. Table 1 (see Table I.1) offers a complete list of articles considered for
this study, along with brief descriptions of their content. Table 2 (see Table I.2) focuses
specifically on the articles that directly informed this research. This table indicates which
articles were ultimately included and, for those excluded, provides a rationale for their
omission.

2.5 Papers discussion

Below, the most relevant papers are described.
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2.5.1 CiboPoliBot

According to Fadhil and Villafiorita, the first gamified chatbot is CiboPoliBot, a special-
ized chatbot that teaches children about a healthy lifestyle through an interactive social
game environment.

It proposes an adaptive gamification approach to learning about a healthy diet and
food waste management for kids between 8 and 14 years old. To accomplish this goal, a
chatbot solution is chosen because of the ease of use and gamification applied to improve
engagement from kids.

The authors present preliminary results about the gamification profile of the target
users according to the Hexad Model. The result of a questionnaire shows that 97% of the
kids use social networks like Telegram and WhatsApp, enabling the chatbot application
through these message applications.

Figure 2.18 shows the project architecture. A gamification and conversation layer were
created.

Figure 2.18: CiboPoli High-level Architecture (Source: [5]).

This paper is the first one that relates gamification and chatbots and uses a gamifica-
tion Framework, too. But is an initial study not giving results, the paper includes steps in
future work. The gamification framework’s application shows this concept’s more robust
application.

2.5.2 Voice-based Apps

Voice-based Apps from Xu and Warschauer, this paper presents a framework to evaluate
the educational design features of voice-based apps through a gamified.
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The paper’s research question is "What are the common and missing educational design
features of literacy-focused voice-based apps on the market targeting young children aged
3 to 6 years?".

During the article, the authors also want to discover the common design features in
learning chatbots for children. Parents and educators can use the proposed framework,
and developers to choose applications or develop solutions. Another contribution is the
analysis of applications in this context, providing a study on them.

According to the authors, frameworks exist for applications, computers, etc. However,
they do not exist for voice applications. Showing a gap that can be explored in future
studies. The proposed framework has 7 dimensions:

1. Learning Activity

2. Goal clarity

3. Interactivity

4. Gamification

5. Conversational prompts

6. Feedback

7. Scaffolding

After applying the framework with an analysis of 535 applications, it was possible
to reach some conclusions, and it is important to be clear in the age range of potential
users, leverage conversation technologies to promote interactive learning, encourage less
restricted verbal expressions, provide feedback, provide menus to support conversation,
introduce closure mechanisms.

During the study, 271 applications were found that provided a high level of interac-
tivity; almost half implemented one or multiple gamification techniques.

The authors identified in this article that it is important to take advantage of the ex-
isting knowledge in the areas of education, human interaction, and computer development
in constructing gamified conversational interfaces.

2.5.3 ScratchThAI

Katchapakirin and Anutariya created ScratchThAI with the goal of this article to over-
come the lack of teachers developing a tutorial chatbot for ScratchThAI and use gamifi-
cation to increase engagement. Scratch Is a colorful and interactive block-based program-
ming language.
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The Chatbot has 5 main iterations:

1. Designation custom dimensions

2. research practices

3. questionnaire resolution

4. Mission assessment

5. and report generator

Figure 2.19: An Architectural Design of ScratchThAI (Source: [39]).

The chatbot can also deliver missions according to the strengths and weaknesses of
each student, in addition to offering opportunities for students to clarify and familiarize
themselves with the concepts according to their pace. The conversational agent has 3
syntax processor components, a semantic processor and a dialog manager. Dialog.flow
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was used as a technology for the project, but after collecting enough data, the follow-
ing framework should be RASA, an OSS dialog engine. Figure 2.19 show the project
architecture and layers.

2.5.4 Chatbot-Based assessment

Hungerbuehler et al. aim is to explore whether a text-based chatbot is a feasible ap-
proach to employee engagement and motivation to complete a workplace mental health
questionnaire.

Applying a questionnaire made in a chatbot to mental health research appears to be
highly engaging and effective in collecting anonymous mental health data. The number
of responses to the chatbot can be compared to Face-to-Face interviews. In the authors’
knowledge, no system is currently being used in work environments in mental health in
Brazil.

The sample of an industrial plant in São Paulo, Brazil, totaling 120 employees who
participated in the interview between October and November 2019. The technologies
used to implement the chatbot were Ruby and JavaScript. They also added gamification
features to increase engagement as they added levels of challenge points, progress feedback,
and rewards.

Chatbot Viki applies the survey in conversation format and offers messages of encour-
agement. The entire survey takes about 15 minutes. Immediately after completing the
questionnaire, participants receive personalized feedback and recommendations.

The following steps are a validation of the study to assess the effect of using chatbots
for the application of psychometric questionnaires.

2.5.5 Charlie

Charlie: A chatbot to improve the elderly’s quality of life and make them more active
in fighting their loneliness. Charlie’s chatbot can recall appointments and medications,
remotely connect with doctors and family, and entertain elderly people. The authors
comment on gamification strategies in the implementation of the solution but do not
present what, leaving shallow the solution presented about gamification [41].

The research question investigates the communication characteristics of chatbots and
interaction strategies that support their use and acceptance, especially for the elderly.

A personality was also implemented for the Chatbot Charlie, designed to promote
easy connections with older users. The bot-coin concept has been created where Charlie
monitors whether his suggestions have been followed and delivers coins to the user as a
reward.
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Figure 2.20: Screenshot of the mental health checkup (Source: [40]).

A structured interview was adopted based on the Unified Theory of Acceptance and
Use of Technology *UTAUT) to assess whether the proposed solution had the desired
impact.

The chatbot was efficient and helpful, and other users described the chatbot as imag-
inative and creative and reported that the chatbot had a warm and energetic heart. But
some participants mentioned that the number of messages the chatbot sent caused a
perception that the chatbot was compulsive.

Future work is to plan the gamification and implementation of the chatbot focused on
the profile of users and to implement adaptations according to each user profile. Eventu-
ally, with the user’s emotions, the behavior of the solution is different.
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Figure 2.21: Affinity diagram to sort cues that shape Charlie’s personality (Source: [41]).

2.5.6 Chatbot-Based learning media

Hidayatulloh et al. presents a review in the context of chatbots and gamification. Mes-
sengers and chatbots have become more popular in communicating with users as the
mobile device industry have grown in recent decades (I haven’t seen enough data to agree
with this correlation). Chat systems have been extensively used in various legal, military,
business, and educational areas. Additionally, there are more specialized chatbots with
expertise in subjects that is best for comprehensive conversations. Chatbots have also
improved student engagement and the learning process.

They also identified that studies on creating a general chatbot architecture for the
overall learning system are still limited. The choice of architecture will depend on the
type of system to be developed.

Chatbots with natural language processing and deep learning want a high computa-
tional process.

2.5.7 Intelligent recruitment with chatbot

This study show an analyzes how digital technologies can contribute to improving the
stages of recruitment processes [43]. Recruitment chatbots can:

1. may contact potential candidates by sending messages;
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Figure 2.22: Chatbot with Gamification Architecture (Source: [42]).

2. talk to candidates and make an initial analysis using the simple criterion;

3. answer candidates’ questions related to work and the company;

4. plan to prepare the interview;

5. candidates what are the next steps in the recruitment process.

Chatbots allow contact with 100% candidates and reduce the recruitment process cost.
There are dozens of recruitments chatbots in the market which the ability to automate
parts of the recruitment process by improving quality and reducing costs, this makes them
very attractive to multinational groups or companies with large recruitment volumes.

The authors present Ari, a conversational robot dedicated to recruitment developed
by a company called TextRecruit. The main purpose of this chatbot is to automate all the
simple and repetitive tasks that the recruiter has to do that generate little value related
to the time and energy dedicated to completing them.
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2.5.8 Artificial intelligence in education

This paper Intends to address the use of artificial intelligence as a basis for modern online
education, an interesting point of this study is in the context of the COVID-19 pandemic
that was marked by lockdown from March 2020 [44].

The use of artificial intelligence, it is possible to make adaptive and personalized
learning where the learning process should adapt to the student according to the amount
of knowledge of each individual. Another important factor for the adaptation of learning
is the pace of study of each individual.

The authors also cite good examples of applied gamification in the context of language
learning, among them the final Duolingo. Smart Learning Analytics allows teachers to
continuously improve educational content according to student progress and monitor stu-
dent performance in this way teachers can adapt classes according to the analysis of the
final data.

2.5.9 Prevention of obesity

This paper presents a discussion of the application of recent technologies to create a city
platform [45].

The (STOP) project aims to establish the data and knowledge ecosystem as the basis
for the portal to enable professional treatment and decision support in the feedback analy-
sis of health information to optimize nutrition. The authors cite features such as Progress
bar badges, rewards, and ranking as a form of gamification to increase engagement. Still,
it is not in-depth which gamification techniques framework or how to use these gami-
fication characteristics in the final solution. Dialog.Flow was chosen as a solution and
mentioned Rasa as an option.

2.5.10 Chatbot for weight loss

Chew created a study on using artificial intelligence-based chatbots for weight loss. The
focus is reviewing AI chatbot use cases for weight loss and identifying essential components
to prolong user engagement.

The author concludes that AI chatbots should be designed to be human-like, person-
alized, contextualized, immersive, and enjoyable and to enhance user experience, engage-
ment, behavior change, and weight loss. These require the integration of health metrics,
personality and preferences, circumstantial behaviors, and emotional states to deliver
personalized and practical recommendations for weight loss. Gamification is presented as
another feature capable of improving user engagement.
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Figure 2.23: Overview of the STOP platform (Source: [45]).

The results suggest that although gamification may improve weight loss knowledge,
user engagement, and intention toward health behavior change, it was insufficient to
impact any current weight loss.

However, the type of gamification and the quality of gamification implementation in
the articles studied are not presented, leaving doubt about the application of a structured
and based gamification that could generate better results also in weight loss.

2.5.11 Playable Cities

Nijholt explores the potential of digital technology to make cities not just "smart" but also
"playable." While cities are increasingly collecting data on various aspects of urban life,
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the focus has primarily been on efficiency and optimization. This paper asks how this data
and the underlying technology can be used to create more enjoyable living experiences
for citizens.

The author proposes that sensors and actuators embedded within the urban environ-
ment can be leveraged to design playful applications. These applications could take the
form of interactive digital installations or urban games, transforming mundane activities
like commuting or housework into entertaining experiences.

Beyond just entertainment, these playful applications offer a valuable benefit for urban
planners and designers. By observing how citizens interact with and respond to these
playful elements, they can gain valuable insights into public behavior and preferences.
This information can then be used to inform future design decisions and create even more
engaging and user-friendly urban environments.

2.5.12 Xploro Digital

Bray et al. presents an evaluation study before and after aims to assess the acceptability
of Xploro DTx and examine its impact on children and the procedural knowledge of their
parents, procedural anxiety, and experiences reported when attending a hospital for a
planned procedure.

A digital therapeutic platform was developed with children to provide health informa-
tion through gamification, serious games, a chatbot, and an augmented reality avatar.

A total of 80 children and their parents participated in the study. The children were
between 8 and 14 years and were attending the hospital for several procedures. The
children in the intervention group reported a significantly lower level of anxiety before the
procedures than in the standard group. The parents also reported lower levels of anxiety
when using Xploro. The children told them they liked to use Xploro and that it was fun
and easy.

2.5.13 Chatbot on financial

With the objective to provide financial assistance by supporting budget management tasks
and then use that awareness of the users’ goals and actions to provide analytical advice
and suggestions to increase their financial literacy over time with a chatbot solution [49].
It uses gamification to improve engagement in keeping finances right, and the chatbot
brings convenience for use:

Integrating these chatbots with social media applications like Facebook, Twitter, and
Instagram increases their accessibility and convenience, which are desirable attributes for
just-in-time education and nudging.
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The users’ feedback was positive to use the solution again, when asked if they would
use such a chatbot, 75% said yes, 21% maybe, and 6% no. When asked if they think such
a chatbot would improve their financial education and habits, 83% said yes, 13% maybe,
and 4% no.

Figure 2.24: System Architecture (Source: [49]).

The article only presents the gamification concept but does not present how it was
applied to the solution.

2.5.14 Vote Goat

Dalton et al. presents a movie recommendation chatbot called Vote Goat. The objective
is to accelerate the research and Development of new conversational agents of recommen-
dation for reusing components. Dialog.Flow is used as a solution development framework.
The gamification aspect of using leaderboards should be extended to prevent abuse by
limiting the number of ratings and detecting spam users—limitations with Dialog.Flow
related to lack of support in using knowledge bases is also presented.

The authors cite gamification techniques as leaderboard ranking statistics but do not
present how each of the gamification techniques was made.

2.5.15 Elena+

Ollier et al. presents a paper about a cell app that uses a Conversational Agent (CA)
with various intervention components such as psychological education focused on topics:
Information about COVID-19, mental health, sleep and diet, and nutrition. It can be
downloaded as an IOS app and Android.

The Name Elena is named after an Italian nurse photographed exhausted in the treat-
ment of COVID-19. About gamification, concepts by rewarding individuals with badges to
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Figure 2.25: Architectural overview (Source: [50]).

symbolize progress through the App and awarding hearts for coaching session/assessment
question completion, helping to evoke behavioral economic aspects related to avoiding
losses and maximizing gains. The project also creates the background for future projects
because it is Open Source.

It created social media accounts on Facebook, Twitter, Instagram, and LinkedIn, and a
separate Source under Apache 2 license software platform. During the study’s application,
data on users’ progress and evolution were collected and presented after each session.

The project focuses on monitoring and evolution of users in knowledge and COVID-19,
and the change of indicators researchers found relevant. The application of gamification
was simple, using specific techniques. The chatbot is the core product within the App
and the way the solution was presented.

2.6 Literature review discussion

The literature review identified the potential of personalizing chatbot behavior based on
user gamification profiles and adapting dialogue flow based on user interaction [41], [49].
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Figure 2.26: Elena+ conceptual model (Source: [6]).

These findings suggest promising avenues for enhancing user engagement. However, a
critical gap remains in the lack of consensus on best practices, activities, and desired
outcomes for developing gamified chatbots.

This limited research on the intersection of chatbots and gamification highlights the
need for a more systematic approach. Notably, existing studies primarily focus on the
combined application of these concepts to offer quick solutions (chatbot) and increased
engagement (gamification). However, none provide a structured process for implementing
gamified chatbots with specific activities and targeted outcomes.

This project aims to bridge this gap by introducing the Gamified Chatbot Management
Process (GCMP). This novel framework will outline a structured approach to developing
gamified chatbots, fostering user engagement, and achieving desired results. Additionally,
the project’s open-source nature paves the way for future research and refinement within
this domain.
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Chapter 3

Methodology

The methodological procedure in this study delineates the approach undertaken to ac-
complish the specified objectives.

3.1 Gamified chatbot development process proposal

This section proposes a novel development process for creating gamified chatbots. The
process is structured into three distinct phases. The first phase, Literature Review and
Existing Solutions, lays the groundwork by examining relevant research and exploring
existing gamified chatbots. This phase helps to identify effective gamification techniques
and potential challenges that might arise during development.

Following this, phase two, Evaluation and Adaptation, focuses on tailoring the iden-
tified gamification frameworks to the specific context of the chatbot being developed.
This phase involves evaluating the target audience, desired user experience, and the chat-
bot’s functionalities to ensure the integration of gamification elements. Finally, phase
three, Integration and Process Development, tackles the technical aspects of incorporat-
ing gamification into the chatbot. This phase involves the creation of a Gamified Chatbot
Management Process (GCMP), which outlines the specific mechanics, dynamics, and aes-
thetics that will drive user engagement within the gamified chatbot.

3.1.1 Phase 1: Literature Review and existing solutions

The first phase of this project involves conducting a comprehensive literature review. This
review will focus on identifying existing chatbot development processes, particularly those
with a focus on user engagement. We will also explore current research on gamification
techniques and their application within chatbot development.

44



The goal of this phase is to identify any existing "ready-made solutions" or established
approaches that align with our desired outcome – creating a gamified chatbot development
process. This includes exploring existing frameworks or methodologies used for chatbot
development, with a focus on those that prioritize user engagement.

3.1.2 Phase 2: Evaluation and adaptation

Following the literature review, we will evaluate the identified solutions based on their
effectiveness, adaptability, and alignment with our project goals. The aim is to determine
if any existing process can be readily adopted or serve as a strong foundation for our
proposed Gamified Chatbot Process.

If a suitable existing process is identified, we will explore the possibility of adapting
it to incorporate gamification elements. This adaptation will involve integrating best
practices and techniques gleaned from the literature review on gamification in chatbots.

3.1.3 Phase 3: Integration and process development

Should no suitable existing process be found. This phase will involve leveraging the
knowledge gained from the literature review to define a structured approach for building
gamified chatbots.

The process should outline a series of activities that guide developers through the pro-
cess, ensuring the integration of gamification elements to enhance user engagement. This
will likely involve defining user profiles, incorporating gamification mechanics, designing
engaging interactions, and establishing clear goals and desired outcomes.

3.2 Experiment

This section details the experiment conducted to evaluate the effectiveness of the Gamified
Chatbot Process with developers.

3.2.1 Experiment Design: Evaluating the process with develop-
ers

The experiment took place at the University of Brasília and involved a development team
of students from the software engineering program. To equip the development team for
success, it should be provided with the following initial materials:
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1. Process Manual: This document served as a comprehensive guide, outlining the
process framework in detail. It explained the various mechanics, dynamics, and
aesthetics that could be incorporated into the gamified chatbot.

2. Problem Statement & Objective: A clear statement defining the specific prob-
lem the chatbot aimed to address and the desired outcome of building a gamified
solution was provided.

3. Gamification Plan: A detailed plan outlining the specific gamification elements
chosen for the chatbot, along with their intended impact on user engagement, was
included.

The experiment uses the Goal-Question-Metric (GQM) approach to assess the effec-
tiveness of the GCMP development process. This approach involves defining specific goals,
then formulating questions to address those goals, and finally identifying measurable met-
rics to answer the questions. Periodic meetings were also scheduled with the development
team to monitor progress, address any challenges, and provide ongoing support.

Using the GQM approach, the evaluation focused on observing whether the process
facilitated the successful development of a functional gamified chatbot and whether the
desired results outlined in the gamification plan were achieved. The evaluation metrics
would be based on the specific questions formulated within the GQM framework.

This design allows for a structured assessment of the GCMP process. By observing
the GQM results, we can gain valuable insights into the effectiveness of this approach for
creating engaging and functional gamified chatbots.

3.2.2 Participant selection and onboarding

The process began with administering a questionnaire to participating developers. This
questionnaire aimed to establish their baseline knowledge and experience, allowing for the
creation of a well-matched development team.

Following the initial assessment, participants received a comprehensive onboarding
package. This included reference documents, a project kickoff meeting, and access to the
process manual. The kickoff meeting and reference materials provided developers with
the necessary information and context to begin building the chatbot in accordance with
the process guidelines.

3.2.3 Project management and data collection

To guide and track progress throughout the project, a schedule should be provided to
the participants. Weekly interviews were then conducted with each developer. These
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interviews employ a structured questionnaire to gather relevant data on their progress
and experiences using the process. Additionally, researchers documented their own ob-
servations and impressions throughout the development process.

3.2.4 Data Analysis and recommendations

Upon completion of the final chatbot launch, the researchers focused on analyzing the
collected data. This analysis aimed to assess the effectiveness and impact of the process
on the development process, including its role in facilitating the creation of the gamified
chatbot. Additionally, the analysis aimed to identify valuable lessons learned and potential
recommendations for improving the GCMP framework for future projects.

This revised section provides a clearer structure and highlights the key aspects of the
experiment design, data collection approach, and the dual role played by the researchers.

3.2.5 GQM application

The Goal Question Metric (GQM) approach [36] is a systematic method to ensure that
measurements are goal-oriented, providing tangible value to the software engineering pro-
cess. This approach operates on three levels, each contributing to formulating and realiz-
ing clear measurement objectives.

• Goal Level: At this primary level, the main objectives of the measurement are
defined. These goals are often broad and relate to the more significant outcomes
desired from the software process or product. For instance, an objective might be
to "Improve the efficiency of the gamified chatbot development process".

• Question Level: Derived from the defined goals, specific questions are formulated
to evaluate the extent to which the goals are being achieved. Using our previous
goal as an example, a corresponding question might be, "How has the introduction
of gamification impacted the development time of chatbots?"

• Metric Level: For each question posed at the operational level, concrete metrics are
defined to provide quantitative answers. Concerning the abovementioned question,
a potential metric could be "Average development time (in hours) for chatbots before
and after gamification implementation".

By diligently applying the GQM approach, we ensure that our metrics are not just
numbers but valuable insights driving purposeful improvements. Throughout our re-
search, we have sought to align our measurement activities with this structured method-
ology, ensuring that our findings are relevant and actionable.
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In the context of this study, GQM is applied to define measurement objectives related
to the use of the process in the development of gamified chatbots.

3.3 Data collection and analysis

This section describes the approach used to analyze the data collected during the exper-
iment and evaluate the effectiveness of the gamified chatbot process.

The analysis will leverage the pre-defined Goal-Question-Metric (GQM) plan estab-
lished for the project. This GQM plan outlines specific metrics that will be used to answer
research questions directly tied to the project’s objectives. By analyzing these metrics,
we can assess the impact of the process on various aspects of the development.

In addition to the quantitative data collected through the GQM plan, the analysis
will also consider the qualitative data captured throughout the experiment. This includes
researcher notes, observations documented during interviews, and any feedback provided
by developers. Analyzing this qualitative data allows for the generation of hypotheses for
further improvements and potential future evolutions of the process.

By combining the insights gleaned from both quantitative and qualitative data, this
analysis will provide a evaluation of the process effectiveness. This will allow for the
identification of strengths and weaknesses within the framework, ultimately informing
future refinements and iterations of the gamified hatbot process.
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Chapter 4

The Gamified Chatbot Management
Process (GCMP)

After applying the literature review Annex I, one article stood out, the CMP [4]. It
presents a chatbot development process with well-organized activities and robust valida-
tion. After analysis, the CMP was chosen as the base process for the creation of the
Gamified Chatbot Management Process (GCMP). This way, the process can start with
well-defined and validated activities.

The CMP is an iterative incremental process with well-defined steps. I was drawn
to the addressing of relevant chatbot development activities and their organization into
stages and phases. Below is a description of the CMP, as illustrated in Figure 2.2. It
covers three phases and six stages, each detailed in the following sections.

A Modify Knowledge Base: The knowledge base is the data used to train the
chatbot model; it is the raw material used to create the chatbot behavior and
knowledge. Adjustments to this data are needed to ensure that the chatbot will
have the desired dialogue actions.

B Model Training: This phase is responsible for generating a conversational model
that can be used for a chatbot to be able to have conversations. Normally, it is a
shell command executed with desired parameters.

C Model Testing: After the model is generated, it is needed to ensure that the
resultant model has the desired behavior, so testing it in a chat and applying model
evaluation metrics should be done in this step of CMP.

D Model Release: The release of the chatbot model to the end user is the main
objective of this phase. The end user or defined stakeholders can use the developed
solution after release.

49



E Read Conversations: In chatbot solutions, the user can have an unexpected be-
havior other than planned. Reading and extracting metrics of chatbot conversations
is an important step in gathering the information needed in future chatbot adjust-
ments and CMP interactions.

F Analyze Metrics: The metrics collected in the previous activity, jointly with other
gamification or system metrics, should be analyzed in this step, raising a hypothesis
that aims to improve the chatbot behavior and the gamification application.

The Chatbot Management Process (CMP) is designed with a focus on Rasa framework
chatbots. This leads to limitations when applied to other frameworks. Here’s a breakdown
of some key differences:

Knowledge Base Management (Step A): The CMP emphasizes modifying a knowledge
base, a step irrelevant for frameworks where content construction and model training are
integrated. In these frameworks, datasets are managed directly for training purposes.

Model Training (Step B): Decision tree chatbot frameworks typically don’t have a
separate training step for the Natural Language Generation (NLG) layer. They focus
solely on training the NLU layer to identify the most suitable intent. This specific step
of the CMP might not be applicable universally.

Model Testing (Step C): The "Model Testing" step in the CMP might not be directly
relevant for decision tree chatbots because they lack a separate NLG model. The chatbot’s
behavior is entirely determined by the implemented decision tree. Renaming this step to
"Chatbot Behavior Testing" would better reflect its purpose across different frameworks.

Model Release (Step D): The CMP simplifies model release for Rasa, often requiring
a CI/CD pipeline for other frameworks. CI/CD (Continuous Integration/Continuous
Delivery) automates the release process, which may be more complex in these cases.

Read Conversations (Step E): The "Read Conversations" step becomes impractical
in large-scale chatbot implementations. Reading vast volumes of conversations is time-
consuming and inefficient. Identifying relevant conversations for improvement becomes
challenging. Users might end up reading many irrelevant conversations, hindering the
analysis process.

4.1 GCMP evolution

Three iterations of the GCMP were developed throughout the experimental applications,
each incorporating modifications to rectify identified deficiencies and enhance the GQM
process implementation.
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4.1.1 First version: GCMP as CMP extension

Figure 4.1: First GCMP version.

The initial version, as depicted in Figure 4.1, was characterized by a more constrained
approach, emphasizing the sequential execution of each activity. Additionally, the steps
were not well-defined, necessitating the manual’s description improvements. The configu-
ration of the entire project architecture, organization, and infrastructure posed a challenge
during the initial phase, thereby impacting the execution of activities.

Due to the developers’ lack of experience in the context, activities experienced delays
in execution. Moreover, clusters of activities were identified, prompting the inclusion of
phases encompassing the procedural steps.

In this first version of the GCMP, the expectation was that adding the steps (1)
Gamification Plan and (2) Gamification Management, along with adjustments to the
other CMP activities, would be sufficient for the implementation of a gamified chatbot.
However, during the experiment, it was noticed that steps (A) Modify Knowledge Base,
(B) Model Training, and (C) Model Testing were being executed more times per version
than the other activities. Since it is an iterative incremental process, the expectation is
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that the activities will be executed in a sequence and going through all of them, but the
development activities were executed much more than the others.

Another point identified was the difficulty of the team in managing the requirements
and implementing the gamified chatbot in the initial phases of the project, also indicating
improvements and better directions in the GCMP manual. In the 2 versions delivered
in this first version of the GCMP, the activities (E) Read Conversations and (F) An-
alyze Metrics were not executed at all, which indicated the need for improvements in
these activities, along with indications of having tools and ready-made configurations for
analyzing user conversation content available before the start of the project.

Finally, this first version of the GCMP did not prove to be positive for the construction
of gamified chatbots, even using the CMP as a basis, the proposed adjustments were not
enough to indicate a good application of the process. To meet the needs raised, a second
version was created.

It is important to note that during the 2 releases of the first version of the GCMP,
many tasks related to the initial configurations and project infrastructure configurations
were necessary, inflating the weeks needed for releases.

4.1.2 Second version: GCMP improved

Due to the need to execute similar steps repeatedly identified in the first version of the
GCMP, 4 phases were created and the 8 steps were divided into these phases, as in the
CMP where 3 phases and 6 activities are suggested. With the application of the first
version of the GCMP, more evidence was created of the need to divide the activities
close to the development of gamified chatbots into phases. A change to highlight is
the standardization of all steps with numbers, different from the first version, where the
gamification activities were referenced by the letters A and B while the other activities
by numbers.

The second version, illustrated in Figure 4.2, introduces a significant enhancement
by incorporating phases encompassing distinct steps. Notably, the Gamification phase
comprises steps 1, Gamification Plan and 2, Gamification Management. The Build phase
encompasses steps 3 Modify Knowledge Base, 4 Model Training and 5 Model Testing. Fol-
lowing this, the Delivery phase introduces step 6 Model Release and finally, the Analysis
phase integrates steps 7 Read Conversations and 8 Analyze Metrics.

Including phases enhances the clarity of executing steps within the same phase. Con-
currently, the GCMP manual was updated to articulate this refinement and to provide
improved descriptions for each step. However, challenges were observed during the anal-
ysis phase, where neither of the two analysis activities was executed.
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Figure 4.2: Second GCMP version.

During the four chatbot releases executed in this version, there was a noticeable im-
provement in the team’s work rhythm, but this improvement was also due to the fact
that the basic project implementations and initial configurations were already ready. The
average number of weeks per release dropped from 6.5 weeks to 3.5 weeks, indicating an
improvement in the time needed to implement gamified chatbot content and deliver it to
production.

However, activities (7) Read Conversations and (8) Analyze Metrics have not yet been
executed, partly because the number of real user conversations is close to 0 due to the
project context, but also because there are gaps in the process in terms of not reinforcing
the importance of these activities. With that in mind, a third version of the GCMP was
created to address the new gaps identified.
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Figure 4.3: Third GCMP version.

4.1.3 Third version: GCMP generalized

The final version of the GCMP, as depicted in Figure 4.3, was developed. Commencing
with Phase A Gamification it comprises steps 1 Gamification Planning and Gamification
Management. In Phase B Build a comprehensive update was applied to all three steps
within this phase, aimed at generalizing them to be less intricately linked to chatbot
activities crafted explicitly with the Rasa framework. This adjustment was reflected in the
GCMP manual, ensuring adaptability for experiments conducted with chatbots beyond
the Rasa framework. Steps 3, 4, and 5 were accordingly updated to 3 Update Chatbot
Content 4 Chatbot Behavior Implementation and 5 Chatbot Behavior Validation.

Within the novel Phase C Analysis and Delivery the sequence of steps underwent re-
vision. The initial step is now 6 Chatbot Behavior Analysis. Upon a positive analysis,
Step 7 Chatbot Delivery is initiated. Notably, this step was also modified to accommo-
date frameworks wherein the delivery activity does not solely involve deploying a model,
allowing for alternative approaches to dialogue management. Finally, Step 8 Chatbot
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Usage Analysis concludes the cycle, wherein the overall usage of the chatbot is analyzed,
encompassing not only conversation reading but also recommending the utilization of con-
versational indicators, conversation reading, and an analysis of the gamification aspect of
the solution.

4.2 GCMP

The Gamified Chatbot Management Process (GCMP) has a comprehensive manual avail-
able in Annex II. This manual provides detailed descriptions of each phase and step of
the process, along with practical suggestions for each phase.

4.2.1 GCMP generated by applying the experiment

This section introduces the GCMP, tailored specifically for the conducted experiment.
While the core principles remain consistent, the activities, files, and guidelines have been
thoughtfully adapted to align with the experiment’s scope as defined by the GCMP’s
provisions. Additionally, each activity description incorporates insights and experiences
gained from applying the process during the experiment (detailed in the following chap-
ter).

A comprehensive GCMP manual, outlining the refined steps, activities, and guidelines,
is provided in the Annex II for future reference.

The ensuing premises, identified within the scope of the experiment, bear direct rel-
evance to the adaptation of the Gamified Chatbot Management Process (GCMP), as
expounded upon in the subsequent section.

1. P01 - Octalysis: Octalysis is the chosen gamification framework;

2. P02 - Rasa: Rasa is the chosen chatbot framework;

3. P03 - Team: The chatbot scope should fit the time, the team experience and
external factors impacting the final solution.

The Gamified Chatbot Management Process (GCMP) extends the Chatbot Manage-
ment Process (CMP) by incorporating gamification steps, with each step aligned to fulfill
its objectives throughout the iterative process. The ensuing description delineates the
requisite actions and anticipated outcomes within the eight steps. Rooted in the CMP
process, the GCMP comprises three phases and eight steps, as illustrated in Figure 4.4,
providing a visual representation of the organizational structure of the GCMP.
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Figure 4.4: Gamified Chatbot Management Process (GCMP).

4.2.2 (A) Gamification

The gamification phase aims to address the development and evolution of the application
of gamification in the chatbot, ensuring that gamification techniques are implemented in
a manner that aligns with the intended format and purpose.

(1) Gamification planning

The Gamification planning step is applied in each GCMP iteration. Still, the first iteration
will bring new information about the context, which should be updated in future iterations
as needed. It is important to manage the following information:

1. Business Metrics which lead to Game Objective: many chatbots have a
FAQ behavior. Stakeholders may want the user to find the solution and avoid the
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actuation of a human, so increasing chatbot retention could be a game objective.

2. Users, which lead to Players: Defining the target users and raising the user gam-
ification profile is significant to ensure that the designed gamification will impact
each user.

3. Desired Actions, which lead to win-states: to define a win-state, the desired
actions that the player should achieve are needed. All chatbot messages are essential
to guide the user to the desired point.

4. Feedback Mechanics, which lead to triggers: feedback mechanics must be de-
signed to tell the user that their conversation is meaningful. All feedback mechanics
should become triggers to promote the desired actions.

5. Incentives, which lead to Rewards: Finding what the chatbot can give users
when they commit the desired actions and arrive at the Win-state is the objective
of this item.

Each of the gamification techniques that significantly influence the identified core
drives must be meticulously cataloged, with detailed plans for their integration into the
chatbot solution. These plans should undergo continual review and adaptation across
subsequent iterations, informed by the gamification data and insights gleaned during
solution development.

Throughout the experimental phase, this process was iterated ten times, with the
primary tool being the gamification plan. Within this plan, tasks included managing
gamification elements, refining techniques, and strategizing the implementation of each
technique within the chatbot framework.

With every iteration of the GCMP, careful evaluation of gamification application was
conducted, accompanied by necessary adjustments, as outlined in the experiment section.
It is crucial to emphasize that the strategic planning of gamification technique imple-
mentation within the chatbot interface constitutes a blend of gamification and chatbot
activities. This synthesis is essential, particularly regarding the integration of gamification
into dialogue behavior within the context of gamified chatbots.

(2) Gamification management

With the initial or rolling gamification plan as income, managing the user’s gamification
profile to ensure the gamification will have the desired result. Updates on it should impact
the usage and add or remove game techniques.

The management of all four game phases is important here:
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1. Discovery: the first interactions that your chatbot sends to the user presenting
itself and trying to summarize what it can do.

2. Onboarding: Presenting the tools and rules of the conversation is essential in this
phase. This is at the beginning of the chat, usually presenting a menu with known
subjects of the chatbot and using creativity to give this information with buttons,
carrousels, and other chat interactions that make the onboarding easier.

3. Scaffolding: this is the dialogue part where the user seeks the information or
achieves the objective, usually going through dialogue fluxes and asking questions
to the chatbot. The chatbot should give the answers in a relevant way to the user,
with personal information if possible (sending the user’s name or sharing with the
user that this conversation is here to help him to achieve the final goal).

4. Endgame: when the user gets to the end of the conversation, this achievement
should be evident and celebrated, ensuring the user receives positive feedback and
giving the player the want to come back and start over more conversations with the
chatbot.

All the phases, target player profile, and game techniques should be clear to drive the
chatbot conversation behavior on the following GCMP activities.

The GCMP’s gamification management activity proved crucial for ensuring successful
implementation. This step involved adjustments to the initial planning phase whenever
discrepancies arose between the intended gamification experience and the chatbot’s actual
behavior. In essence, the planned gamification techniques (hypotheses) needed to be
refined to align with the chatbot’s capabilities and achieve the desired user experience.

An initial confusion existed between implementing the four game phases and devel-
oping the chatbot’s gamified behaviors. This was rectified by realizing that the entire
chatbot flow needed to be implemented, allowing dynamic access to each game phase
based on the user’s profile and conversation history.

This activity highlights the interconnected nature of gamification management. It en-
compasses adjustments to both the gamification plan (layer) and the chatbot’s gamified
behaviors themselves. In some cases, it even involves developing new behaviors or remov-
ing those that aren’t functioning as intended. This iterative process ultimately leads to a
more cohesive and effective gamified chatbot experience.

4.2.3 (B) Build

The build phase primarily focuses on constructing and implementing content within the
chatbot, whether it is gamified or not. Additionally, adjustments are made in line with
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the hypotheses generated during the analysis activity, along with the inclusion of relevant
content tailored to the chatbot’s context.

(3) Update chatbot content

The chatbot’s content update involves adding, removing, or editing content in the Rasa
chatbot files, both in the natural language understanding (NLU) and natural language
generation (NLG) components. It also requires updating custom actions used for inte-
grating with other services and implementing dialogue logic-based behaviors.

The "Update Chatbot Content" activity within GCMP prioritizes the chatbot’s imple-
mented behaviors. However, since gamification planning and management occur before-
hand, they significantly influence how these behaviors are realized in the chatbot. During
the experiment, frequent adjustments were made to the Natural Language Understanding
(NLU) and Natural Language Generation (NLG) layers. These adjustments ensured the
chatbot’s behaviors aligned with the planned gamification and ultimately achieved the
desired in-chat experience.

The iterative nature of GCMP allows for course correction. If a behavior or gamifi-
cation technique doesn’t function as expected, the gamification plan can be re-evaluated.
This might involve adjusting the plan or even removing the technique entirely if it proves
infeasible.

The experiment successfully demonstrated the value of this activity. The observed
evolution in the chatbot’s conversational capabilities highlights the effectiveness of this
activity in achieving the intended outcome.

(4) Chatbot behavior implementation

Following the content update in the files, it is necessary to implement these contents into
the chatbot solution. In the case of Rasa chatbots, this is accomplished through training
a dialogue model. After this training, a model file is generated and can be loaded and
provided to users as the solution.

The Chatbot Behavior Implementation activity in GCMP acts as a vital complement
to content updates. In the experiment with a gamified Rasa chatbot, this activity proved
essential for two reasons. First, after updating content, a new content model needed to be
trained to ensure the chatbot recognized and processed the revised text. Second, custom
actions were necessary to manage the dialogue flow and achieve the gamified experiences
planned earlier.

The importance of custom actions became clear during the experiment. For instance,
one custom action implemented a dynamic opening message based on the user’s profile,
further integrating the planned game phases into the chatbot interaction. This exemplifies
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how the specific implementation details of this activity can vary depending on the chosen
chatbot and gamification frameworks.

In the Rasa framework context, this activity can be streamlined. Running a sin-
gle "rasa train" command initiates the training process, generating logs that detail the
model’s learning progress. These logs were then analyzed to identify any issues requiring
adjustments.

It’s important to note that this activity can vary significantly depending on the cho-
sen chatbot framework. Some frameworks offer built-in training abstractions, further
simplifying the validation process.

(5) Chatbot behavior validation

After model training, validation is necessary to ensure that the new content, behaviors,
and messages are correctly presented to the users. It is also essential to verify that the
gamification techniques are behaving as expected to maintain a positive user experience.

The Chatbot Behavior Validation activity within GCMP serves a critical purpose: en-
suring the implemented behaviors function as intended. This activity involves interacting
with the chatbot to trigger the newly developed functionalities. Researchers then evaluate
the chatbot’s responses to confirm they align with expectations.

Within the experiment’s context, utilizing the Rasa framework, validation was achieved
through terminal interaction with the chatbot. Researchers assessed the displayed logs,
verifying the accuracy of the chatbot’s messages and classifications.

It’s important to acknowledge that different chatbot frameworks might require adjust-
ments to this activity. In most cases, validation will likely involve direct conversation
with the chatbot, potentially within a development environment. Additionally, the spe-
cific methods for evaluating and checking behavior logs may vary depending on the chosen
framework.

4.2.4 (C) Analyze and Delivery

This phase is responsible for delivering the gamified chatbot solution to the user through
the delivery and analysis of the chatbot. This analysis includes examining the conversa-
tions to understand the chatbot’s behavior and evaluating the chatbot’s model metrics.

(6) Chatbot behavior analysis

Before proceeding with the delivery, verifying the correctness of the chatbot model metrics
is essential. If any issues are identified, it is imperative to assess the severity of the problem
and, if necessary, make the necessary corrections before delivery.
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Within the Rasa framework, the Chatbot behavior analysis activity leverages built-
in tools for efficient evaluation. The "rasa test" command generates a folder containing
various metrics that assess the model’s health and quality. These metrics provide valuable
insights for researchers, allowing them to gauge the model’s performance and identify
potential issues.

Further analysis can be conducted using the "rasa-model-reports" project. This tool
generates simplified reports that offer a clear picture of the chatbot’s health. This fa-
cilitates informed decision-making: if problems arise, researchers can determine whether
adjustments are necessary or if the issue can be addressed in future iterations.

As demonstrated in the experiment chapter, this activity is relevant in monitoring
the chatbot’s development. The evaluation process highlighted a continuous evolution in
content and model health, emphasizing the importance of ongoing validation. Skipping
this analysis can lead to a "snowball" effect, accumulating issues that become difficult to
resolve later in the gamified chatbot project.

(7) Chatbot delivery

This activity involves delivering the chatbot solution to the users, encompassing both
the deployment of the Rasa service and the Rasa SDK to ensure that all behaviors and
custom actions are provided to the users.

The Chatbot Delivery activity within GCMP serves as the final step, where the devel-
oped chatbot is deployed for user interaction. In the experiment, this activity involved a
virtual machine (VM). The VM’s internal code and the chatbot service itself were updated
using Docker containers.

This approach contrasts with some chatbot solutions like Dialogflow or IBM Watson,
which typically abstract the delivery process for users. These frameworks often provide
the entire chatbot service as a managed offering.

Regardless of the chosen framework, thorough validation remains crucial after deploy-
ment. Researchers should interact with the delivered chatbot and analyze logs to ensure
everything functions as expected. This step verifies successful deployment and identifies
any potential issues.

(8) Chatbot usage analysis

The analysis activity is focused on examining user behavior when using the chatbot.
Therefore, it is necessary to read randomly selected conversations or seek specific be-
haviors, in addition to monitoring metrics, data, and charts such as evaluating user in-
teractions with the chatbot, assessing specific user behaviors and patterns, and tracking
relevant metrics, data, and graphs. The goal is to gain insights into how users interact
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with the chatbot, identify any areas for improvement, and assess the solution’s overall
effectiveness.

1. Triggered intent ranking;

2. Triggered action ranking;

3. Activated dialog flows;

4. Triggered gamification techniques ranking;

4.2.5 GCMP discussion

The application of GCMP in building the Latte chatbot proved instrumental in refining
the framework itself. The initial version lacked the depth and clarity needed to achieve the
process’ intended goal: the construction of effective gamified chatbots. Through periodic
meetings, analysis of metrics, and the formulation of corrective hypotheses, the GCMP
underwent a significant evolution.

Initially, the assumption was that simply adding gamification activities to an existing
Chatbot Mechanics Process (CMP) would suffice. However, this proved to be an inade-
quate approach. A more holistic revision of the entire process, encompassing each stage
and activity, became necessary. This involved not only integrating gamification more
seamlessly but also enhancing the overall chatbot construction experience.

The final version of GCMP reflects this iterative development. Adjustments were made
to generalize the process, allowing for its application with other chatbot development
frameworks beyond Rasa. Additionally, gaps were identified in the original CMP activi-
ties, which were heavily focused on Rasa usage. While these adjustments hold promise for
broader applicability, the current experiment’s limited data cannot definitively confirm
their efficacy across different frameworks.

This experience highlights the importance of an iterative approach in developing frame-
works like GCMP. By actively testing, analyzing results, and adapting based on real-world
application, we can create tools for building exceptional gamified chatbots. Further re-
search with a larger data set is recommended to fully validate the GCMP’s generalizability
to various chatbot development frameworks.
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Chapter 5

Experiment

This chapter details the experiment conducted about the Gamified Chatbot Management
Process (GCMP). The chapter is structured into four sections. The first section, Exper-
iment Context, outlines the setting and overall context of the experiment. This includes
details about the specific problem the chatbot was designed to address and the desired
user experience.

The first section, Experiment Files and Repositories, describes the materials provided
to the development team. This section will specify the documentation, resources, and
tools used throughout the development process.

The second section, the Development Process Assessment section delves into the eval-
uation methodology. We will outline the GQM approach used to assess the effectiveness
of the GCMP framework, including the metrics employed and any specific challenges
encountered during the development phase.

Finally, a conclusion section about the experiment is presented. By examining these
sections, this chapter will provide a comprehensive understanding of the experiment de-
sign, its execution, and the methods used to evaluate the GCMP framework.

5.1 Experiment context

This experiment was conducted within the Master’s program at the University of Brasília.
A researcher and their supervisor designed the experiment, involving two student partic-
ipants from the university’s Software Engineering program.

The experiment focused on developing a gamified chatbot to assist researchers and
students in their academic pursuits. The chatbot was designed for the Brazilian audience
and built to be accessible on the Telegram messaging platform, with all messages in
Portuguese.
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The choice of an academic context for the chatbot was deliberate. Firstly, it provided a
shared area of knowledge and interest for all project stakeholders. Secondly, the developed
chatbot could serve as a valuable tool for researchers and students within the university.

Beyond the academic context, the experiment held significant relevance for the re-
searcher involved. The knowledge gained through the exploration of gamification within
chatbots could be directly applied to improve existing chatbots developed for the re-
searcher’s consultancy company.

5.1.1 Experiment team

The experiment consisted of using a team of 2 developers, both students of the Soft-
ware Engineering course at the University of Brasilia (UnB). Initially, a form was sent
to them so that they could answer and that their initial information could be measured.
The questionnaire consists of demographic questions, questions related to knowledge in
the development of solutions in general, gamification questions and knowledge of chat-
bot development. Both developers are between 21 and 30 years old, attending a higher
education course, with 2 to 5 years of experience as a developer, have knowledge of the
Python language, which is the most relevant for the experiment and have 2 to 5 years of
experience of gamification, both stated that the knowledge in relation to chatbots is low
and both also had knowledge of the Octalysis gamification framework. The divergence
was identified related to gamification knowledge where one of the students indicated that
the knowledge is High while another indicated that the knowledge was neutral.

At the end of the 10-month experiment, the same questionnaire was sent again, where
one of the students indicated that his knowledge in relation to chatbot development
went from Low to High, however his gamification knowledge remained neutral in the 2
responses. The other student indicated that his knowledge of chatbot development went
from Low to Neutral, and his gamification knowledge remained high.

During the execution of the experiment, it was identified that the students divided
the activities according to affinity and knowledge, which justifies each one having taken
on activities more related to the parts they knew best, justifying why both evolved but
one more focused on the chatbot and another on the gamification. It is important to note
that it is not within the scope of the project for all team members to evolve in both areas
of knowledge mutually.

5.2 Experiment files and repositories

The experiment was organized and managed through repositories on GitHub, with the
aim of documenting and making each part of the experiment accessible. Figure 5.1 shows
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the main repositories used in the project.

Figure 5.1: GitHub repositories.

1. "chatbot": This repository contains all the code and behaviors of the Latte chatbot.
Pull requests are made here, the datasets used by the training model are maintained
and updated, so that the evolutions are reviewed in code reviews and the history is
maintained in Tags, so that it is possible to access previous versions of the solution;

2. "acompanhamento-experimento": This repository contains the documents re-
lated to the experiment and the research on the application of the GCMP. This
repository is only accessible to the project researcher and the master’s advisor, the
students who are developing the Latte chatbot do not have access to this repository
so as not to be contaminated with the annotations and documents with the history
of the experiment;

3. "projeto": This repository maintains the entire project organization and scope
management. Important documents such as the Gamification Plan and the GCMP
manual are maintained and updated in this repository.

In the first week of the experiment, access to the chatbot and project repositories
was provided, and a file called "statement" was also provided, where a brief description
of the project objective is made. Additionally, the gamification planning document is
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created with the initial project information and context and sent to the students. Finally,
the chatbot repository was created but without any chatbot content, this repository is
public and accessible for consultation at the following link: https://github.com/latte-
chatbot/chatbot. Figure 5.2 shows the project repository.

Figure 5.2: GitHub latte-chatbot repository.

The chatbot has been implemented and can be accessed by sending a message to the
username @latte_chatbot on the Telegram messenger. An example of a conversation can
be seen in Figure 5.3.
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Figure 5.3: Latte chatbot conversation on Telegram.

The use of Octalysis [25] as a gamification framework and Rasa [51] as a chatbot
development framework was defined. Octalysis, offered an approach to understanding the
drivers behind human engagement. This framework consists of eight core drivers that
express the player’s motivations.

The Rasa chatbot framework was an open-source software development tool designed
for building and implementing conversational AI agents. This framework offered a com-
prehensive set of tools and libraries to facilitate chatbot application creation, training,
and operationalization. Rasa consists of two main components: Rasa NLU and Rasa
Core, also known as Rasa Open Source [51].

Rasa NLU performed the critical function of natural language understanding, where
it interpreted the meaning present in user inputs and extracted relevant intentions and
entities from these text messages. Using machine learning algorithms, Rasa NLU-trained
models can adequately categorize user intentions and extract pertinent information from
the provided text.

On the other hand, Rasa Core has taken on the responsibility of orchestrating the flow
of the conversation and making informed decisions about the appropriate responses based
on user input and the current context of the dialogue. Using reinforcement learning,
a machine learning paradigm, Rasa Core trained models with predictive capabilities,
allowing the selection of the most appropriate action for the chatbot agent in any situation.
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The experiment conducted in this study involved the participation of a development
team made up of two members, both Software Engineering students with experience in
gamification projects. The experiment aimed to implement a gamified chatbot based on
the GCMP and the established gamification plan.

The experiment was conducted by sending three documents to the development team.
The first document, the Statement outlined the objective to be achieved by implementing
the gamified chatbot. This document provided guidelines on the desired outcomes.

The second document sent was the GCMP, a manual for the development process
of the gamified chatbot. The development team used this document as their primary
reference, following the steps and guidelines presented to ensure proper implementation
aligned with best practices.

The third document, Gamification Plan contained initial project information and de-
tails about the adopted gamification strategy. This plan served as a basis for the devel-
opment team to understand the project’s overall vision and update it according to the
specific context’s needs.

To assist in project management and planning, a 32-week schedule was established,
with expectations for the delivery of various activities throughout this period. This
timetable provides a temporal perspective, allowing the development team to organize
their tasks according to the established goals.

During the experiment, it was also identified that the developers had difficulty man-
aging the project requirements, in order to identify the necessary activities, document
them and monitor the progress of each implemented feature. During the experiment, in
addition to the role of researcher, I also acted as Product Owner, helping to direct the
project demands.

Using the GitHub platform, two boards were created to manage the project activi-
ties: one board focused on the development of the chatbot, including content, features,
custom actions, and relevant documentation. The second board was created to manage
the gamification of the project, mapping the gamification techniques and the progress of
their implementation. Figure 5.4 shows the board. It has the following columns:

• Backlog: The complete list of gamification techniques and related activities are
listed here.

• To-do: Activities that are prioritized for execution in the week are listed here.

• In Progress: Activities that are being executed during the week are listed here.

• Done: All completed cards are listed here.
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Figure 5.4: Gamification board on GitHub project.

The use of these boards facilitated the management and progress of the project, but
the management of requirements is not within the scope of the GCMP.

Through this experiment, it was possible to evaluate the practical application of the
GCMP, the gamification plan, and the development team’s ability to follow the process
and meet the project’s expectations. The results obtained throughout the experiment
provided valuable insights into the GCMP as a process for developing gamified chatbots
and the feasibility and applicability of the established gamification plan in the project’s
specific context.

5.3 Development Process Assessment

This section delves into the evaluation methodology employed to assess the effectiveness
of the GCMP framework. This evaluation utilizes the Goal Question Metric (GQM)
approach, which provides a structured framework for analyzing software development
processes. GQM focuses on defining four key aspects:

1. Planning: the planning stage involved defining the overall goal of the experiment:
to assess the effectiveness of GCMP in facilitating the development of a functional
and engaging gamified chatbot. This goal was further broken down into specific
objectives, such as evaluating the clarity of the GCMP documentation, the ease of
integrating gamification elements, and the overall time and resource efficiency of the
process.
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2. Definition: following the application, the GQM approach requires defining specific
questions that need to be answered to achieve the overall goal. These questions
should directly address the effectiveness of GCMP in aspects of the development
process.

3. Data Collection: once the key questions are defined, the GQM approach focuses
on identifying the data collection methods that will be used to answer them.

4. Interpretation: the final stage of the GQM approach involves interpreting the
collected data to answer the defined questions. This stage requires analyzing the
data, drawing conclusions, and ultimately evaluating the effectiveness of GCMP in
facilitating the development process.

Each of these activities is described in subsequent sections.

5.3.1 Planning

The initial stage of the GQM application involved planning. Following the GQM frame-
work, we defined three overarching goals for the experiment. These goals focused on
evaluating the effectiveness of the GCMP framework in achieving specific objectives. For
each objective, we formulated a series of targeted questions. These questions were de-
signed to gather metrics that would allow us to assess the GQM goals.

The next step in the planning phase involved defining metrics for each of the formulated
questions. A metrics table was meticulously constructed, outlining the following details
for each metric:

• Formal Description: A clear and concise definition of the metric and what it
measures.

• Data Collector: The person responsible for gathering the data associated with
the metric.

• Value Interval: The range of possible values the metric could take (e.g., numerical
values, yes/no responses).

• Collection Interval: The frequency at which the data would be collected (e.g.,
daily, after each development milestone).

• Collection Method: The specific method used to gather the data (e.g., surveys,
process logs, user testing).
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Finally, the planning stage also involved establishing a clear framework for data in-
terpretation. This included defining how we would analyze the collected data to answer
the formulated questions and ultimately assess whether the experiment achieved its three
overarching goals.

The GQM approach is iterative by nature. We anticipated the need to potentially
adjust the questions and metrics during the experiment based on the initial data gathered.
This flexibility allows for refinement and ensures the GQM approach remains focused on
effectively evaluating the GQM goals.

5.3.2 Definition

The first overarching goal shown in Figure 5.5 is focused on analyzing the gamified chat-
bot developed using the GCMP framework. This analysis aimed to assess the chatbot’s
capabilities from the researcher’s perspective within the context of a research laboratory.
Specifically, we were interested in understanding:

Chatbot Assertiveness

Question 1: How assertive is the chatbot in its communication? Metric 1 (M1): NLU
score by each version of the chatbot. This metric measures the chatbot’s ability to accu-
rately understand user intent. A higher NLU score indicates better comprehension and
potentially more assertive responses. Metric 2 (M2): Core score by each version of the
chatbot. This metric (details about the specific core scoring system used would be help-
ful here) can provide insights into the overall quality and effectiveness of the chatbot’s
responses, potentially reflecting its level of assertiveness.

Content Evolution

Question 2: How did the chatbot’s content evolve throughout the development process?
Metric 3 (M3): Number of utterances by each version of the chatbot. This metric tracks
the total number of unique phrases or sentences the chatbot can generate. Metric 4 (M4):
Number of intents by each version of the chatbot. Intents represent user goals or requests
the chatbot can understand. An increase in intents suggests a more comprehensive range
of topics the chatbot can address. Metric 5 (M5): Utterance usages by each version of
the chatbot. This metric tracks the frequency with which specific utterances are used
by the chatbot. It can reveal patterns in the chatbot’s communication style. Metric 6
(M6): Number of intent examples by each version of the chatbot. This metric indicates
the variety of examples provided for each user intent, potentially influencing the chatbot’s
ability to understand and respond assertively. By analyzing these metrics in conjunction
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Figure 5.5: First goal of GQM.

with the research laboratory context, we aimed to gain insights into the effectiveness of
GCMP in generating a chatbot with the desired level of assertiveness and the evolution
of its content throughout the development process.

The second overarching goal shown in Figure 5.6 of the GQM evaluation shifted its fo-
cus towards understanding the effectiveness of gamification elements implemented within
the chatbot. Here, we aimed to assess the chatbot from the researcher’s perspective within
the research laboratory context. Specifically, we were interested in evaluating:

User Engagement with Gamification

Question 3: What impact did gamification have on user engagement with the chatbot?
Metric 7 (M7): User interviews. Conducting in-depth interviews with researchers who in-
teracted with the chatbot allowed for gathering qualitative data on their experience with
the gamification elements and their overall level of engagement. Metric 8 (M8): Number
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Figure 5.6: Second goal of GQM.

of messages by each user. This metric provides a quantitative measure of user interaction
with the chatbot. An increase in messages could potentially indicate higher user engage-
ment, though further analysis would be needed to distinguish between gamification-driven
interaction and other factors.

Evolution of Gamification in the Chatbot

Question 4: How did the gamification elements evolve throughout the development process
using GCMP? Metric 9 (M9): Core driver value by each version. It refers to a scoring
system used within GCMP to assess the prominence of different core drivers within each
version of the chatbot. Tracking these values can reveal how the focus on specific core
drivers shifted during development. Metric 10 (M10): Number of gamification techniques
for the core driver by each version. This metric tracks the quantity of specific gamification
techniques employed to address each core driver within each version of the chatbot. An
increase in techniques could indicate a more elaborate and potentially more engaging
gamification experience.
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By analyzing these metrics, we aimed to gain insights into how gamification elements,
implemented through the GCMP framework, impacted user engagement and how the
gamification approach itself evolved during the development process.

Figure 5.7: Third goal of GQM.

The third overarching goal shown in Figure 5.7 of the GQM evaluation focused on
assessing the GCMP framework itself from the researcher’s perspective within the context
of the research laboratory. Here, we aimed to understand the quality and effectiveness of
GCMP as a development process for gamified chatbots.

Adherence to the GCMP Process

Question 5: Did the development team effectively follow the GCMP process throughout
chatbot creation?

• Metric 11 (M11): Feedback from the developers and researcher. Gathering feed-
back through interviews or surveys with both the development team and the re-
searcher allows for qualitative insights into their experience using GCMP. This feed-
back can reveal areas where the process was clear and helpful, as well as aspects
that may have been confusing or difficult to implement.

• Metric 12 (M12): Comparison of the execution of activities expected vs. per-
formed. This metric involves a detailed comparison between the GCMP activities
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outlined in the framework and the actual activities undertaken by the development
team. Analyzing these discrepancies can highlight areas where the process deviated
from the intended path and identify potential improvements for future iterations of
GCMP.

Development Process Efficiency

Question 6: How did GCMP influence the evolution of the chatbot throughout the de-
velopment process? Metric 13 (M13): Development time by each version. Tracking the
time taken to develop each version of the chatbot allows for an assessment of the overall
development efficiency using GCMP. A significant reduction in development time across
versions could suggest a streamlining effect of the framework. Metric 14 (M14): Num-
ber of releases. The number of releases produced during development can indicate the
iterative nature of the process. Frequent releases potentially demonstrate the GCMP
framework’s ability to facilitate a continuous improvement cycle for the chatbot.

Developer Focus and Workflow

Question 7: How did the development team’s focus shift between different aspects of
the project (scope, chatbot development, and gamification) throughout the development
cycle? Metric 15 (M15): Scope focus by each week. This metric likely involves tracking the
amount of time or effort dedicated specifically to managing the project scope during each
development week. It can reveal potential scope creep or areas where the GCMP process
could provide better guidance. Metric 16 (M16): Chatbot focus by each week. Similar
to M15, this metric tracks the focus dedicated to core chatbot development activities
throughout each week. Analyzing this data alongside M15 can highlight the balance
between scope management and core development. Metric 17 (M17): Gamification focus
by each week. Tracking the focus on gamification elements during each week provides
insights into the time and effort required for successful gamified chatbot development
using GCMP. It can also reveal potential bottlenecks or areas where the GCMP framework
could offer more efficient guidance on implementing gamification.

By examining these metrics, we aimed to evaluate the overall quality of GCMP as a
development process for creating gamified chatbots. Analyzing adherence to the process,
development efficiency, and developer focus enables us to identify strengths and weak-
nesses of the framework, paving the way for potential improvements in future iterations.

These metrics were selected to provide an objective analysis of the process of developing
gamified chatbots using the GCMP, allowing the evaluation of different aspects, from the
efficiency of using the process to the engagement and satisfaction of users.
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5.3.3 Data collection

This phase involves experimenting with the participation of two software engineering
students. Initially, a questionnaire was developed and applied to the participants to
identify their profiles and knowledge; this questionnaire is in annex IV. Then, a frequency
of follow-up meetings was established, including a meeting to discuss the progress and
evolution of the project and an interview to evaluate specific aspects related to scope,
gamification, and the chatbot.

Table 5.1 presents each of the metrics, its formal description, the person responsible for
data collection, the metric value range, the collection interval, and the collection method.
Each column was created according to the guidelines of the GQM.

5.3.4 Interpretation

The interpretation phase analyzes the data about the defined metrics to generate answers
to the questions and evaluate if the measurement objectives were achieved. Based on
the analysis of the results obtained, actions are taken to address problems or identify
opportunities for improvement. These actions may include changes in the development
process or team training.

Finally, iterative refinement is regularly applied, involving reviewing and improving
established objectives, questions, and metrics. The flexibility of the measurement process
allows adaptations to be made according to the specific needs and priorities of the project,
ensuring a more effective and suitable approach for obtaining the necessary data.

5.3.5 Remarks

The experiment proved instrumental in refining the Gamified Chatbot Management Pro-
cess (GCMP). By actively applying GCMP throughout the development process, we were
able to identify unforeseen gaps and challenges that were not apparent during the initial
design phase. These insights informed subsequent iterations of GCMP, with each version
specifically tailored to address the issues encountered. This iterative approach, facilitated
by the experiment, has demonstrably strengthened the overall effectiveness of GCMP as
a development process.

The application of the Goal Question Metric (GQM) approach proved essential to
the structured and organized evaluation of GCMP’s effectiveness. GQM facilitated the
development of clear goals, targeted questions, and measurable metrics. This structured
framework ensured that the experiment gathered relevant data to address the overarching
objectives. By providing a systematic approach to data collection and analysis, GQM
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Metric Formal Description Data Collec-
tion Responsi-
ble

Value
Range

Collection
Interval

Collection
Method

M1 NLU Score per version Researcher 0 to 10 Per version Manual
Extraction

M2 Overall score per ver-
sion

Researcher 0 to 10 Per version Manual
Extraction

M3 Number of utterances
per version

Researcher 0 to N Per version Manual
Extraction

M4 Number of intentions
per version

Researcher 0 to N Per version Manual
Extraction

M5 Utterance usage per
version

Researcher 0 to N Per version Manual
Extraction

M6 Number of intent ex-
amples per version

Researcher 0 to N Per version Manual
Extraction

M7 User interview Developers 1 to 5 Per phase Forms
M8 Number of messages

per user
Developers 0 to N Per phase Forms

M9 Core driver value by
each version

Researcher 0 to 10 Per version Manual
Extraction

M10 Number of gamifica-
tion techniques for
core driver by each
version

Researcher 0 to N Per version Manual
Extraction

M11 Developer and re-
searcher feedback

Researcher Qualitative Weekly Forms

M12 Comparison of ex-
pected vs. actual
activity execution

Researcher 0 to N Per version Manual
Extraction

M13 Development time per
version

Researcher N days Per version Manual
Extraction

M14 Number of releases Researcher 0 to 100 Final
Count

Manual
Extraction

M15 Scope focus each week Researcher 0 to 10 Weekly Forms
M16 Chatbot focus each

week
Researcher 0 to 10 Weekly Forms

M17 Gamification focus
each week

Researcher 0 to 10 Weekly Forms

Table 5.1: Metrics table.

allowed us to gain valuable insights into the strengths and weaknesses of GCMP as a
development process.
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Chapter 6

Data collect and analysis

6.1 Introduction

This chapter delves into the analysis of data collected during the experiment evaluating
the Gamified Chatbot Management Process (GCMP). The analysis utilizes the Goal-
Question-Metric (GQM) approach, which provides a structured approach for assessing
software development processes.

Following the GQM approach, the experiment was designed with three overarching
goals. Each goal focused on a specific aspect of GCMP’s effectiveness. This chapter will
present the findings for each goal in sequence. For each goal, we will revisit the associated
questions formulated during the GQM planning phase. We will then analyze the relevant
metrics collected throughout the experiment to answer these questions.

The final section of the chapter will provide a comprehensive analysis of GCMP it-
self, drawing insights from the findings across all three goals. This analysis will identify
the strengths and weaknesses of GCMP as a development process for creating gamified
chatbots.

6.2 Goal 1 - Analyze the chatbot generated by GCMP
for the purpose of understanding with respect to
assertiveness from the researcher’s point of view
in the context of the research laboratory

Table 6.1 presents the data collected from metrics M1 to M6. These metrics can be used
to answer questions Q1 and Q2 below.
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Table 6.1: Chatbot metrics by version.
v1.0 v2.0 v3.0 v4.0 v5.0 v6.0 v7.0 v8.0 v9.0

M1. NLU score 10 10 10 10 10 8.37 X X X
M2. core score 2.1 1.33 4.35 10 9.47 9.17 10 10 10
M3. utterances 12 3 7 25 38 70 68 71 71
M4. intents 7 9 9 10 23 68 56 59 59
M5. intent examples 60 85 85 133 161 233 227 143 137
M6. utterance usages 32 4 20 46 48 48 84 80 80

6.2.1 Q1. How assertive is the chatbot?

The assertiveness of the chatbot is indicated by metrics M1 and M2, which range from
0 to 10 and are extracted by the rasa-mode-reports tool. In the case of M1, which
is the assertiveness score of the NLU layer of the chatbot, the score remained at its
maximum value in the first 5 versions, but dropped from 10 to 8.37 in the sixth version.
In this version, there was a three-fold increase in the amount of chatbot content, and a
30% increase in the number of intent examples. When new content is added or existing
content is updated, assertiveness can be impacted. To avoid losses, the activity "6 Chatbot
behavior analysis" was created to evaluate this metric and make corrections if necessary.

It is possible to identify a drop in the number of examples of M5 intentions in the
last 3 versions of the chatbot, this is due to adjustments made due to the application of
activity 6 Chatbot behavior analysis which allowed the identification of intentions that
were not being used correctly. Unfortunately, the metrics extraction software stopped
working in the last 3 versions of the process application. To indicate this, an "X" was
added to the table.

6.2.2 Q2. What is the evolution of chatbot content?

The evolution of the chatbot content can be seen in metrics M3 to M6.
The chatbot’s Natural Language Understanding (NLU) score (M1) consistently main-

tained the maximum score of 10 across the initial five versions, even as the NLU data
substantially expanded from 12 to 38 intents. However, in the latest release, the NLU
score experienced a decline of 1.63 points from 10 to 8.37, coinciding with a nearly three-
fold increase in intents from 23 to 68 and a rise in intent examples from 161 to 233. These
outcomes underscore a notable discrepancy in the validation of the newly introduced
content, raising the concern of ensuring continuous expansion of the NLU data without
compromising its accuracy.

The Core Score (M2) exhibited an upward trajectory, rising from 2.1 to 10 across
the initial four iterations. However, this trend reversed in the subsequent two versions,

79



wherein the Core Score declined from 10 to 9.17. Correspondingly, the chatbot’s core
layer has expanded, with the number of utterances increasing from 12 to 70 and utterance
usages growing from 32 to 48.

The decline observed between the first and second versions of the Core Score can be
attributed to the project’s utilization of a boilerplate Rasa chatbot project as a foun-
dational basis. Superfluous content was identified and removed in the second version,
accounting for decreased Core Score, NLU, and core content.

Remarkably, the chatbot’s Natural Language Understanding (NLU) and core data
experienced a significant expansion in size. Throughout this growth, the NLU score
consistently surpassed the 8-point threshold. Additionally, the core score exhibited a
continual upward trajectory, remaining consistently above 9 points across the last three
versions. These observations underscore the affirmative influence of the process on the
system’s performance and sustainability.

6.3 Goal 2 - Analyze the chatbot generated by GCMP
for the purpose of understanding with respect to
chatbot gamification from the researcher’s point
of view in the context of the research laboratory

6.3.1 Q3. What is the impact of gamification on user engage-
ment?

Table 6.2 summarizes the results of user interviews (metric M7) to evaluate the chatbot’s
effectiveness in achieving the defined goal. It presents data for 10 users, including whether
they reached the goal, the number of messages exchanged (metric M8), and their feedback
on the user experience. All 10 users successfully achieved the goal using the chatbot. The
number of messages required ranged from 2 best case to 4 worst case, demonstrating that
the chatbot facilitated goal achievement with minimal interaction. This suggests a high
degree of efficiency in the chatbot’s design.

The time taken by users to reach the goal varied slightly, with a minimum of 54 seconds
and a maximum of 77 seconds. The difference in time 23 seconds is relatively small, with
an average completion time of 64 seconds. This indicates a consistent performance by the
chatbot across different users. While the table doesn’t directly display user feedback, the
text accompanying it should mention if the feedback was generally positive or highlight
any recurring themes from the feedback section.
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Table 6.2: M7 and M8. User interview and messages/user.
User Goal Time Messages Feedback

1 Yes 54 sec 3 4
2 Yes 71 sec 3 4
3 Yes 62 sec 3 5
4 Yes 58 sec 3 5
5 Yes 65 sec 3 4
6 Yes 77 sec 3 4
7 Yes 63 sec 3 4
8 Yes 64 sec 4 3
9 Yes 51 sec 2 5

10 Yes 74 sec 4 5

6.3.2 Q4. What is the evolution of gamification in the chatbot?

Metric M9, as shown in Table 6.3, presents the core driver values used in implementing
Octalysis as a gamification framework. This configuration remained consistent across the
initial two versions. Subsequently, an adjustment was made in response to administering
a questionnaire to the target demographic. This questionnaire aimed to scrutinize the
proposed gamification’s concordance with the user profiles. Following analysis of the
post-questionnaire data, the gamification core drivers are updated to fit the user profile.

It was ascertained that the initial four core drivers exerted a more pronounced influence
on the target audience than those within the 5 to 8 range. It was determined to devise
gamification techniques tailored to the four core drivers that exhibited greater relevance
to the target users.

Table 6.3: M9. Octalysis Core Drivers values by version.
v1.0 v2.0 v3.0 v4.0 v5.0 v6.0 v7.0 v8.0 v9.0

CD1 3 3 6 6 6 6 6 6 6
CD2 6 6 8 8 8 8 8 8 8
CD3 6 6 8 8 8 8 8 8 8
CD4 3 3 6 6 6 6 6 6 6
CD5 0 0 5 5 5 5 5 5 5
CD6 3 3 4 4 4 4 4 4 4
CD7 6 6 5 5 5 5 5 5 5
CD8 4 4 5 5 5 5 5 5 5

Table 6.4 presents the gamification techniques applied to each core driver across var-
ious chatbot versions. In the initial two versions, only one gamification technique was
incorporated. However, the number of gamification techniques steadily increased, reach-
ing six techniques implemented in version six of the chatbot, with two techniques allocated
to the first core driver, two to the second, and two to the third.
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Table 6.4: M10. Gamification Techniques by version.
v1.0 v2.0 v3.0 v4.0 v5.0 v6.0 v7.0 v8.0 v9.0

GT1 1 1 1 2 2 2 2 2 2
GT2 0 0 1 2 2 2 2 2 2
GT3 0 0 0 0 1 2 2 3 3
GT4 0 0 0 0 0 0 0 0 0
GT5 0 0 0 0 0 0 0 0 0
GT6 0 0 0 0 0 0 0 0 0
GT7 0 0 0 0 0 0 0 0 0
GT8 0 0 0 0 0 0 0 0 0

The application of gamification techniques also contributed to the chatbot’s size ex-
pansion, as elucidated in Goal 1. The integration of each technique necessitated the
implementation of additional content and behaviors. Furthermore, it proved a non-trivial
undertaking, given that adopting gamification techniques for chatbots represents a novel
endeavor. This novelty impacted both the quantity of techniques implemented and the
pace of their incorporation. Consequently, it was not feasible to implement gamification
techniques correlated with the fourth core driver despite its status as one of the four core
drivers exerting the most significant influence on the target audience.

6.4 Goal 3 - Analyze the GCMP for the purpose of
understanding with respect to quality from the
researcher’s point of view in the context of the
research laboratory

6.4.1 Q5. What is the adherence to the process?

A weekly questionnaire was distributed to the developers to assess adherence to the pro-
cess, and their responses were gathered and examined. Furthermore, Metric M10 was
collected and is illustrated in Figure 6.1. This figure delineates the execution frequency
for each activity concerning the anticipated frequency, which was one interaction with
the GCMP per version. Given that six versions were developed, the expectation was that
each activity would be executed six times.

It is discernible that Activities 2, "Gamification Management", 3, "Modify Knowledge
Base", and 4, "Model Training", were the most frequently executed, with Activity 3 being
the most commonly performed, totaling 14 executions, which is more than twice the
expected frequency. Additionally, Activity 5, "Model Testing", was executed five times,
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Figure 6.1: M12. Comparison of the execution of activities expected versus performed.

one less than anticipated. On the other hand, Activities 7, "Read Conversations", and 8,
"Analyze Metrics", were not executed at all. This aligns with the original CMP process,
where these two activities rely on real user conversation data, which falls outside the scope
of the current experiment.

However, it became evident that analyzing the chatbot’s behavior was necessary, as
highlighted in Goal 1. The NLU and core scores declined with the chatbot’s content ex-
pansion in the last two versions. The current process lacks a dedicated activity for effecting
these corrections, thereby underscoring an area for further refinement and development.

6.4.2 Q6. How is the chatbot evolving using GCMP?

Table 6.5 presents the duration in weeks per version. The initial two versions were the
lengthiest, spanning seven and six weeks. This extended timeline can be attributed to
the necessity of infrastructure configurations, integrations that the team had to undertake
during the project’s initial phase, and the need to implement rasa custom actions related
to the chatbot behaviors. Versions three through six also exhibited variation in the number
of weeks per iteration, with the shortest lasting two weeks and the longest extending to
five weeks.

Table 6.5: M13. Development time by each version
v1.0 v2.0 v3.0 v4.0 v5.0 v6.0 v7.0 v8.0 v9.0

Weeks 7 6 2 3 5 3 1 2 2

Consequently, the chatbot’s evolution is continuous but not uniform, with fluctuations
in the duration required for each deployment contingent upon the complexity of the
behaviors being implemented, both within the chatbot itself and regarding gamification
aspects.
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In total 9 releases were made during the experiment, this is the value of M14.

6.4.3 Q7. What is the developer’s level of focus regarding the
scope, chatbot, and gamification each week?

Weekly, one of the questionnaire items addresses the developers’ focus concerning the
project’s scope, gamification activities, and chatbot-related tasks. These questions are
subjective and intended to gauge the relevance of each axis within the application of the
GCMP. The project was divided into two phases, the first spanning from February to July
2023 and the second from August to October 2023.

Figure 6.2 illustrates the consolidated focus of the developers following the researcher’s
consolidation of the first phase. In contrast, Figure 6.3 pertains to the second phase, and
Figure 6.4 to the third phase.

Figure 6.2: M15, M16 and M17 - Focus on phase 1 of the experiment.

In the first phase, a more significant variation in focus is discernible compared to the
second phase. Upon scrutinizing the responses submitted by the developers, it becomes
apparent that challenges encountered at the project’s outset, including infrastructure
configuration, familiarization with the Rasa chatbot development framework, adaptation
of gamification within the context of chatbots, and adherence to the GCMP, collectively
influenced the project’s focus and progress, resulting in weekly fluctuations across the
three axes.

Conversely, in the second phase, there was less variability compared to the first phase.
Notably, the focus on gamification registered as 0 during the deployment weeks while
exceeding 4 in the weeks leading up to deployment. This observation suggests an effort
in the planning and managing gamification preceding deployment, with less emphasis on
gamification during the actual chatbot deployment phase. In the second phase, gamifi-
cation emerged as the primary focus among the three axes. This observation aligns with
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Figure 6.3: M15, M16 and M17 - Focus on phase 2 of the experiment.

Goal 2, wherein a progression from 2 to 6 gamification techniques implemented was noted
during the project’s second phase.

The analysis of developer focus in the third phase shown in Figure 6.4 reveals a distinct
shift in priorities. During the first two weeks, gamification focus remained relatively
high, with values of 3 and 5. However, this focus dropped to 0 in the final four weeks.
This can be attributed to two key factors. Firstly, a greater emphasis was placed on
chatbot adjustment activities, likely including bug fixes, performance optimization, and
final deployment preparation. Secondly, much of the core gamification planning had
already been completed in the initial weeks, reducing the need for dedicated focus in the
later stages.

Figure 6.4: M15, M16 and M17 - Focus on phase 3 of the experiment.

Interestingly, the focus on the chatbot and project scope exhibited a similar pattern
in phase 3. This suggests a close connection between these two aspects. As new content
was implemented in the chatbot, its impact on the overall project scope became more
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readily apparent. This potentially reflects the need for ongoing adjustments to the scope
throughout the development process to accommodate the evolving chatbot functionalities.

Finally, the analysis also highlights a smaller variation in focus across all three areas
(gamification, chatbot, scope) during phase 3 compared to the previous phases. This
potentially indicates a more stable development stage, where the development team had
established a more consistent workflow for managing the various aspects of the gamified
chatbot creation process.

6.4.4 Discussion

This experiment investigated the outcomes of applying the Gamified Chatbot Manage-
ment Process (GCMP) as a development process. The initial research question centered
on the potential benefits of using such a process.

The results were promising. By employing GCMP, we were able to develop a chatbot
(Latte) that demonstrated positive user engagement in its initial testing phase. Fur-
thermore, the process provided valuable structure for the development team, effectively
guiding them through both core chatbot development activities and gamification imple-
mentation.

As detailed in Annex 4, user testing revealed that participants were able to achieve the
objectives defined for the gamified chatbot. This achievement serves as positive evidence
for the effectiveness of GCMP in creating engaging and functional chatbots.

The experiment also successfully achieved all of its pre-defined objectives:

1. Propose a Gamified Chatbot Development Process: The GCMP process
was successfully established, building upon the existing Chatbot Mechanics Process
(CMP) by incorporating gamification elements.

2. Validate Process Effectiveness: The controlled experiment provided valuable
data to assess the effectiveness of GCMP in facilitating chatbot development.

3. Assess Process Implementation: The experiment monitored the implementation
of GCMP by the development team, allowing for ongoing evaluation and refinement.

4. Evaluate Process Impact on Application: The impact of GCMP on the final
chatbot application (Latte) was analyzed through data collected from the chatbot
itself, developer feedback, and user experience evaluations. This multi-faceted anal-
ysis confirms the validity of GCMP as a chatbot development process.

The GCMP process itself underwent an iterative development process throughout the
experiment. By leveraging the Goal-Question-Metric (GQM) approach, we were able
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to systematically evaluate the application of GCMP. This structured analysis provided
valuable insights into the effectiveness of specific decisions and adjustments made during
the development process. The GQM data, combined with user testing and developer
feedback, informed the creation of three distinct versions of GCMP, each addressing gaps
and improvements identified in the previous iteration.
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Chapter 7

Conclusion

This study has provided compelling evidence for the efficacy of the Gamified Chatbot
Management Process (GCMP) as a process for developing engaging chatbots. Build-
ing upon the established foundation of the Chatbot Mechanics Process (CMP), GCMP
successfully integrates gamification elements, fostering user engagement within chatbot
projects.

Furthermore, the experiment yielded valuable insights that informed improvements to
GCMP activities, not just for gamified chatbots but for chatbot development processes
in general. This iterative refinement, facilitated by the GQM approach, resulted in three
distinct versions of GCMP, each addressing gaps identified in the previous iteration.

The GQM analysis revealed significant improvements across various metrics. The
third version of GCMP boasted a remarkable 66% reduction in average deployment time
compared to the first version. Additionally, it incorporated seven gamification techniques,
implemented nearly six times more responses, and achieved the maximum core score of 10.
User interviews further corroborated these findings, with 100% of participants successfully
achieving the intended results using the chatbot.

These findings, viewed through the lens of various contextual factors relevant to gami-
fied chatbot development, provide strong evidence for the validity of GCMP as a develop-
ment process. However, it is essential to acknowledge limitations within the experiment’s
scope. The development team comprised only two individuals with prior gamification
experience, operating within an academic context. Future research should explore the
applicability of GCMP by varying team profiles, sizes, contexts, and development tools
to gain a more comprehensive understanding of its effectiveness.

The scope of the experiment is limited to a team of two developers with experience in
gamification and little experience in developing chatbots. This context limits the results,
showing the need for more variety in the team’s profile, size and experience.
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During the design and evolution of GCMP, it became apparent that the underly-
ing CMP process was heavily focused on chatbots developed using the Rasa framework.
While the final version of GCMP incorporated adjustments and improvements to facil-
itate broader applicability, further research is needed to validate its effectiveness with
other chatbot development frameworks. This would involve conducting experiments with
distinct frameworks, teams, and contexts to assess GCMP’s performance in diverse sce-
narios.

In conclusion, the integration of gamification within the chatbot development process
represents a significant stride forward in our quest to enhance user experience and efficacy
in digital interactions. As we continue to explore this promising avenue, we hope that the
principles and findings of this study will serve as a valuable resource for both researchers
and practitioners in the ever-evolving landscape of chatbot technology.

7.1 Future Works

The research conducted in this study has laid a solid foundation for the GCMP framework
and its potential applications. However, avenues for future research remain unexplored.

The experiment conducted in this study involved a relatively small development team
with specific backgrounds and objectives. To gain a more comprehensive understanding
of GCMP’s generalizability, future research should explore its application with teams of
varying sizes, backgrounds, and objectives. This would involve studying how the process
activities and guidelines function in different team dynamics, providing valuable insights
into its adaptability and potential for wider adoption.

The user experience evaluation conducted in this study provided valuable initial in-
sights into the engagement and perception generated by the gamified chatbot. However,
to gain a deeper understanding of the long-term impact of GCMP on user experience,
future research should involve a more extensive, periodic, and comprehensive evaluation.
This would involve collecting data over a longer period, tracking changes in user engage-
ment and perception over time, and incorporating a wider range of evaluation methods
to capture a more holistic view of the user experience.

Throughout this study, it was not possible to determine whether the proposed pro-
cess is superior or inferior to the CMP, which served as the foundation for the GCMP.
Additionally, there was insufficient data to evaluate the quality of the developed chat-
bot comprehensively. Future research aimed at comparing the GCMP with the CMP, as
well as other chatbot development processes, approaches, or frameworks, is warranted.
Such comparative studies is important to assess the contributions and effectiveness of the
GCMP relative to established solutions.
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By exploring these future research directions, researchers can further refine and vali-
date the GCMP framework, expanding its potential impact on the development of engag-
ing and effective gamified chatbots.
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Appendix I

Literature review

According to [52], a Systematic Literature Review (SLR) is a method for identifying,
analyzing, and interpreting available evidence related to a specific research question, field,
or area of interest. An SLR comprises a set of nine activities organized into three phases:
Review Planning, Review Execution, and Review Documentation.

Phase 1, Review Planning, addresses how the study should be conducted, and it in-
volves three activities: Specification of research questions, Development of the review
protocol, and Validation of the protocol. Phase 2, Review Execution, encompasses the
following activities: Identification of relevant articles, Selection of primary studies, Qual-
ity assessment, Data extraction, and Data synthesis. The definitions outlined in the
protocol are applied, and any discrepancies necessitating protocol adjustments must be
documented. Phase 3, Review Documentation, involves recording the processes and out-
comes of the review [53]).

In this document, we describe the application of a literature review based on the
systematic review outlined above, albeit in a more simplified format. This section will
present the state-of-the-art relevant studies on the chatbot and gamification intersection.
To understand what is already known from this Intersection, the following search string
was used:

Search string: (CHATBOT OR CONVERSATIONAL AGENT) AND (GAM-
IFICATION).

This string was applied in the following bases:

1. IEEE

2. SCOPUS

3. Web of Science

Below is described the selection criteria for the researched articles:
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1. Gamification not presented: This criterion indicates that the article should not
be selected if it does not mention or discuss the gamification concept. In other words,
the article should have some content related to gamification to be considered.

2. Chatbot not presented: This criterion specifies that the article should be ex-
cluded from the selection if it lacks any reference to chatbots. The article must
feature some discussion or content related to chatbot technology. Gamification
and Chatbot not presented: This criterion highlights that an article should be
disregarded if it lacks gamification and chatbot-related content. In other words, the
article should contain at least one of these elements to be considered relevant for
the study.

3. Not an article: This criterion filters out materials not qualifying as traditional
articles, such as blog posts, forum discussions, or other non-academic sources.

4. Not accessible: This criterion is employed when the article is inaccessible or un-
available for review, potentially due to access permissions, publication status, or
unavailability of the full text.

5. Duplicated: When multiple instances of the same article are encountered, this
criterion excludes duplicate entries and streamlines the selection process, ensuring
each unique source is considered only once.

Table I.1 containing the complete list of articles:

Id Title Reference
A1 Using Chatbot Technologies to Help Individuals Make Sound Per-

sonalized Financial Decisions
[49]

A2 Introduction of Artificial Intelligence as the Basis of Modern Online
Education on the Example of Higher Education

[44]

A3 Is there an Optimal Technology to Provide Personal Supportive
Feedback in Prevention of Obesity?

[45]

A4 Playable cities: A short survey (Keynote paper) [47]
A5 Towards Continuous Professional Monitoring of Health Status

Based on Energetic Balancing
[54]

A6 Components of digital assistants in higher education environments [55]
A7 Exploring a self-directed interactive app for informal EFL learning:

a self-determination theory perspective
[56]
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A8 Exploring a self-directed interactive app for informal EFL learning:
a self-determination theory perspective

[56]

A9 The Use of Artificial Intelligence–Based Conversational Agents
(Chatbots) for Weight Loss: Scoping Review and Practical Rec-
ommendations

[46]

A10 Level-Up your Learning – Introducing a Framework for Gamified
Educational Conversational Agents

[57]

A11 Chatbots to Support Mental Wellbeing of People Living in Rural
Areas: Can User Groups Contribute to Co-design?

[58]

A12 Corrigendum: Elena+ Care for COVID-19, a Pandemic Lifestyle
Care Intervention: Intervention Design and Study Protocol (Front.
Public Health, (2021), 9, (625640), 10.3389/fpubh.2021.625640)

[6]

A13 Elena+ Care for COVID-19, a Pandemic Lifestyle Care Interven-
tion: Intervention Design and Study Protocol

[59]

A14 Charlie: A chatbot to improve the elderly quality of life and to
make them more active to fight their sense of loneliness

[41]

A15 Chatbot-based assessment of employees’ mental health: Design pro-
cess and pilot implementation

[40]

A16 A Rationale for a Gamified E-Coach Application to Decrease the
Consumption of Sugar Sweetened Beverages

[60]

A17 8th International Conference on Learning and Collaboration Tech-
nologies, LCT 2021, held as Part of the 23rd International Confer-
ence, HCI International 2021

[61]

A18 8th International Conference on Learning and Collaboration Tech-
nologies, LCT 2021, held as Part of the 23rd International Confer-
ence, HCI International 2021

[62]

A19 Design of a Chatbot to Assist the Elderly [63]
A20 A gamified and adaptive learning system for neurodivergent workers

in electronic assembling tasks
[64]

A21 Towards Scalable Gamified Assessment in Support of Collaborative
Problem-Solving Competency Development in Online and Blended
Learning

[65]

A22 Extended Abstracts - Proceedings of the 2020 ACM Interaction
Design and Children Conference, IDC 2020

[66]

A23 6th Ibero-American Conference on Human-Computer Interaction,
HCI-Collab 2020

[67]
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A24 MagiPlay: An Augmented Reality Serious Game Allowing Children
to Program Intelligent Environments

[68]

A25 6th International Conference on Electronic Governance and Open
Society: Challenges in Eurasia, EGOSE 2019

[69]

A25 An Architectural Design of ScratchThAI A conversational agent for
Computational Thinking Development using Scratch

[39]

A26 Vote goat: Conversational movie recommendation [50]
A27 12th EAI International Conference on Pervasive Computing Tech-

nologies for Healthcare, PervasiveHealth 2018
[70]

A28 Conversational Agents as Learning Facilitators: Experiences With
a Mobile Multimodal Dialogue System Architecture

[71]

A29 5th International Symposium on Ambient Intelligence, ISAmI 2014 [72]
A30 ICAART 2014 - Proceedings of the 6th International Conference

on Agents and Artificial Intelligence
[73]

A31 ICAART 2014 - Proceedings of the 6th International Conference
on Agents and Artificial Intelligence

[73]

A32 Proposal for a conversational English tutoring system that encour-
ages user engagement

[74]

A33 Conversational agents in business: A systematic literature review
and future research directions

[75]

A34 Identifying Potential Gamification Elements for A New Chatbot
for Families With Neurodevelopmental Disorders: User-Centered
Design Approach

[76]

A35 Chatbot-Based Assessment of Employees’ Mental Health: Design
Process and Pilot Implementation

[40]

A36 The Use of Artificial Intelligence-Based Conversational Agents
(Chatbots) for Weight Loss: Scoping Review and Practical Rec-
ommendations

[46]

A37 Incorporating android conversational agents in m-learning apps [77]
A38 Vote Goat: Conversational Movie Recommendation [50]
A39 Chatbot to improve learning punctuation in Spanish and to enhance

open and flexible learning environments
[78]

A40 An Architectural Design of ScratchThAI A conversational agent for
Computational Thinking Development using Scratch

[39]

A41 Charlie: A chatbot to improve the elderly quality of life and to
make them more active to fight their sense of loneliness

[41]
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A42 An Adaptive Learning with Gamification & Conversational UIs:
The Rise of CiboPoliBot

[5]

A43 Using Chatbot Technologies to help Individuals make Sound Per-
sonalized Financial Decisions

[49]

A44 Evaluation of a dynamic role-playing platform for simulations based
on Octalysis gamification framework

[79]

A45 A user-centered chatbot to identify and interconnect individual, so-
cial and environmental risk factors related to overweight and obesity

[80]

A46 Is there an Optimal Technology to Provide Personal Supportive
Feedback in Prevention of Obesity?

[45]

A47 acceptability, feasibility, and preliminary efficacy of a theory-based
relational embodied conversational agent mobile phone interven-
tion to promote HIV medication adherence in young HIV-positive
African American MSM

[81]

A48 Elena plus Care for COVID-19, a Pandemic Lifestyle Care Inter-
vention: Intervention Design and Study Protocol

[6]

A49 Exploring a self-directed interactive app for informal EFL learning:
a self-determination theory perspective

[56]

A50 Escapeling: A Gamified, AI-Supported Chatbot for Collaborative
Language Practice

[82]

A51 Dialogue systems for language learning: A meta-analysis [83]
A52 A Rationale for a Gamified E-Coach Application to Decrease the

Consumption of Sugar Sweetened Beverages
[60]

A53 Components of digital assistants in higher education environments [55]
A54 Elena+ Care for COVID-19, a Pandemic Lifestyle Care Interven-

tion: Intervention Design and Study Protocol (vol 9, 625640,2021)
[6]

A55 Towards Continuous Professional Monitoring of Health Status
Based on Energetic Balancing

[54]

A56 Intelligent recruitment: How to identify, select, and retain talents
from around the world using artificial intelligence

[43]

A57 Patient experience using digital therapy "Vigo" for stroke patient
recovery: a qualitative descriptive study

[84]

A58 Come Hither to Me Performance of a Seductive Robot [85]
A59 "See the Image in Different Contexts": Using Reverse Image Search

to Support the Identification of Fake News in Instagram-Like Social
Media

[86]
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A60 The Acceptability and Impact of the Xploro Digital Therapeutic
Platform to Inform and Prepare Children for Planned Procedures
in a Hospital: Before and After Evaluation Study

[48]

Table I.1: Searched articles

Table I.2 delineates the articles upon which the research papers were predicated, in-
dicating whether each article was chosen for inclusion and, if not, elucidate the rationale
behind its exclusion.

Id Article base Selected Reason not selected
A1 IEEE Yes -
A2 IEEE Yes -
A3 IEEE Yes -
A4 IEEE Yes -
A5 IEEE Yes -
A6 IEEE Yes -
A7 Scopus No Gamification not presented
A8 Scopus Yes -
A9 Scopus Yes -
A10 Scopus Yes -
A11 Scopus Yes -
A12 Scopus No - Duplicated
A13 Scopus Yes -
A14 Scopus Yes -
A15 Scopus No Not an article
A16 Scopus No Not an article
A17 Scopus No Not an article
A18 Scopus Yes -
A19 Scopus No Not accessible
A20 Scopus No Not accessible
A21 Scopus No Not an article
A22 Scopus No Not an article
A23 Scopus Yes -
A24 Scopus No Not an article
A25 Scopus Yes -
A26 Scopus Yes -

107



A27 Scopus No Not an article
A28 Scopus Yes -
A29 Scopus No Not an article
A30 Scopus No Not an article
A31 Scopus No Not an article
A32 Scopus Yes -
A33 Web of Science Yes -
A34 Web of Science Yes -
A35 Web of Science Yes -
A36 Web of Science Yes -
A37 Web of Science Yes -
A38 Web of Science No Duplicated
A39 Web of Science No Gamification not presented
A40 Web of Science No Duplicated
A41 Web of Science No Duplicated
A42 Web of Science Yes -
A43 Web of Science No Duplicated
A44 Web of Science Yes -
A45 Web of Science Yes -
A46 Web of Science No Duplicated
A47 Web of Science No Not accessible
A48 Web of Science No Duplicated
A49 Web of Science Yes -
A50 Web of Science No Not accessible
A51 Web of Science No Not accessible
A52 Web of Science Yes -
A53 Web of Science Yes -
A54 Web of Science No Duplicated
A55 Web of Science Yes -
A56 Web of Science Yes -
A57 Web of Science Yes -
A58 Web of Science Yes -
A59 Web of Science No Not accessible
A60 Web of Science Yes -

Table I.2: Selected articles
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Appendix II

GCMP manual

The Gamified Chatbot Management Process (GCMP) is a development process designed
to guide the implementation of gamified chatbot solutions. This process is based on the
Chatbot Management Process (CMP). For more details, refer to the scientific article at the
following link: https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9681834.

The visual organization of the GCMP process is shown in the image II.1.

Figure II.1: GCMP
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II.1 Phases and steps description

II.1.1 (A) Gamification

The gamification phase aims to address the development and evolution of the application
of gamification in the chatbot, ensuring that gamification techniques are implemented in
a manner that aligns with the intended format and purpose.

(1) Gamification planning

The Gamification planning step is applied in each GCMP iteration. Still, the first iteration
will bring new information about the context, which should be updated in future iterations
as needed. It is important to manage the following information:

1. Business Metrics which lead to Game Objective: many chatbots have a
FAQ behavior. Stakeholders may want the user to find the solution and avoid the
actuation of a human, so increasing chatbot retention could be a game objective.

2. Users, which lead to Players: Defining the target users and raising the user
gamification profile is significant to ensure that the designed gamification will impact
each user.

3. Desired Actions, which lead to win-states: To define a win-state, the desired
actions that the player should achieve are needed. All chatbot messages are essential
to guide the user to the desired point.

4. Feedback Mechanics, which lead to triggers: feedback mechanics must be de-
signed to tell the user that their conversation is meaningful. All feedback mechanics
should become triggers to promote the desired actions.

5. Incentives, which lead to Rewards: Finding what the chatbot can give users
when they commit the desired actions and arrive at the Win-state is the objective
of this item.

Each one of the gamification techniques that most impact the defined core drives
should be listed, and the application planned to be applied in the chatbot solution. The
plan should be revised and adapted in the subsequent iterations according to the gamifi-
cation data and insights that emerge from the solution development.
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(2) Gamification management

With the initial or rolling gamification plan as income, managing the user’s gamification
profile to ensure the gamification will have the desired result. Updates on it should impact
the usage and add or remove game techniques. Gamification management is affected by
the gamification framework chosen, changing how gamification techniques are applied.

All the phases, target player profile, and game techniques should be clear to drive the
chatbot conversation behavior on the following GCMP activities.

II.1.2 (B) Build

The build phase primarily focuses on constructing and implementing content within the
chatbot, whether it is gamified or not. Additionally, adjustments are made in line with
the hypotheses generated during the analysis activity, along with the inclusion of relevant
content tailored to the chatbot’s context.

(3) Update chatbot content

The chatbot’s content update involves adding, removing, or editing content in the chat-
bot, both in the natural language understanding (NLU) and natural language generation
(NLG) components. This step varies according to the chatbot framework chosen. This
step results in the new content being added to the chatbot, ready for training, or saved
by the chatbot framework.

(4) Chatbot behavior implementation

Following the content update, it is necessary to implement these contents into the chatbot
solution. Implementing code responsible for integrating with external services or trigger-
ing behaviors may be needed to achieve the desired results of gamification or dialogue.
This step varies according to the chatbot framework. In machine-learning chatbots, the
dialogue model is trained in this step.

(5) Chatbot behavior validation

This step ensures that the new content, behaviors, and messages are correctly presented
to the users. It is also essential to verify that the gamification techniques are behaving as
expected to maintain a positive user experience. This step varies according to the chatbot
framework and may be needed to run automatized dialog test routines.

It’s essential to run conversations to the chatbot, simulating user’s behaviors to ensure
the desired solution works correctly in the chatbot. If any issue is found with the dialog
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related to the chatbot behavior or the gamification application, it is necessary to rerun
the steps.

II.1.3 (C) Analyze and Delivery

This phase is responsible for delivering the gamified chatbot solution to the user through
the delivery and analysis of the chatbot. This analysis includes examining the conversa-
tions to understand the chatbot’s behavior and evaluating the chatbot’s model metrics.

(6) Chatbot behavior analysis

Prior to the execution of the delivery phase, it is imperative to conduct a verification
of the accuracy of the chatbot model metrics. Identification of any issues demands an
assessment of their severity, and if deemed necessary, prompt corrective measures should
be implemented before the final delivery. This process diverges from a mere analysis of
model metrics in cases where the chatbot incorporates such metrics, extending to the
consideration of framework adjustments and feedback integration.

In essence, a more holistic approach is warranted to ensure the seamless functionality
of all behaviors of the chatbot, encompassing integrations, code structure, gamification,
and other pertinent elements, guaranteeing the chatbot solution’s comprehensive readiness
for delivery.

(7) Chatbot delivery

It is deploying the chatbot solution to its intended users. The nature of this deployment
varies depending on the selected chatbot framework. In certain frameworks, the deliv-
ery process is simplified to a mere button press, whereas in alternative frameworks, it
necessitates the comprehensive configuration of the entire solution infrastructure.

Regardless of the specificities inherent to the chosen framework, the paramount con-
sideration is ascertaining that the solution is updated and operational for the end users.

(8) Chatbot usage analysis

The analysis step is focused on examining user behavior when using the chatbot. There-
fore, if possible, read all the conversations, but it is common to read randomly selected
conversations or seek specific behaviors, in addition to monitoring metrics, data, and
charts such as:

1. Evaluation of user interactions with the chatbot;

2. Assessment of specific user behaviors and patterns;

112



3. Tracking relevant metrics, data, and charts.

The goal is to gain insights into how users interact with the chatbot, identify any areas
for improvement, and assess the solution’s overall effectiveness, not only to the chatbot
behavior but the effectiveness of the gamification application, too.
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Appendix III

GQM data

III.1 Planning

To evaluate the use of GCMP as a software development process, we utilized the GQM
framework to establish goals, identify questions, and define metrics for the process. Ini-
tially, the general objectives were determined using GCMP in gamified chatbot develop-
ment. Figure ?? is the GQM diagram used.

III.1.1 GQM Plan

The following objectives were established:

• G1: Analyze the chatbot generated by GCMP for the researcher’s understanding
and assertiveness in the context of the research laboratory.

• G2: Analyze the chatbot generated by GCMP for the researcher’s understanding
of gamification in the context of the research laboratory.

• G3: Analyze GCMP for quality from the researcher’s perspective in the context of
the research laboratory.

Next, we formulated questions to aid in understanding different aspects of the software
development process. The questions raised were as follows:

• Q1. How assertive is the chatbot?

• Q2. What is the evolution of the chatbot’s content?

• Q3. What is the user satisfaction level with the chatbot?

• Q4. What is the impact of gamification on user engagement?
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• Q5. How is gamification evolving in the chatbot?

• Q6. What is the adherence to the process?

• Q7. How is the chatbot evolving using GCMP?

• Q8. What is the developer’s focus level regarding scope, chatbot, and gamification
each week?

Subsequently, we identified metrics, i.e., selected metrics capable of providing quan-
titative or qualitative data to answer the raised questions. These metrics should be
meaningful, objective, and measurable. The selected metrics were as follows:

• M1. Natural Language Understanding (NLU) Score for each version.

• M2. Overall score for each version.

• M3. Number of utterances for each version.

• M4. Number of intentions for each version.

• M5. Utterance usage for each version.

• M6. Number of intent examples for each version.

• M7. Net Promoter Score (NPS).

• M8. Number of messages per user.

• M9. Value of each principal driver for gamification per version.

• M10. Number of gamification techniques per principal driver per version.

• M11. Developer and researcher feedback.

• M12. Comparison of expected vs. actual activity execution.

• M13. Development time per version.

• M14. Number of releases.

• M15. Scope focus each week.

• M16. Chatbot focus each week.

• M17. Gamification focus each week.
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These metrics were selected to provide an objective analysis of the gamified chatbot
development process using GCMP, allowing the evaluation of various aspects, from process
efficiency to user engagement and satisfaction.

Next, we established a measurement procedure for collecting the data defined by GQM.
This procedure involves experimenting with the participation of two software engineering
students. Initially, we created a questionnaire and administered it to the participants
to identify their profiles and knowledge. Then, we established a schedule of follow-up
meetings, including a meeting to discuss the project’s progress and evolution and an
interview to assess specific aspects related to scope, gamification, and chatbot.

In addition to interviews, we extracted project progress metrics from the version con-
trol tool, such as GitHub. We also collected metrics from the generated artificial intelli-
gence model, engagement metrics (such as NPS), and chatbot usage metrics.

III.1.2 Measurement Plan

The table below provides the necessary information for the measurement plan of the
experiment:

III.2 Analysis Plan

Based on the analysis of the results obtained, we will take measures to address challenges
or identify improvement opportunities. These actions may involve adjustments to the
development process or team training. Finally, we apply iterative refinement regularly,
reviewing and enhancing the established goals, questions, and metrics. The flexibility of
the goals and metrics analysis process allows us to make adaptations as needed to project-
specific requirements and priorities, ensuring a more effective and appropriate approach
to obtaining the necessary data.

Graphs and visualizations are created and evaluated for each version to track project
and team evolution. These analyses generate insights and new hypotheses to adjust GQM
and the evaluated process, GCMP.
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Metric Formal Description Data Collec-
tion Responsi-
ble

Value
Range

Collection
Interval

Collection
Method

M1. NLU Score per version Researcher 0 to 10 Per version Manual
Extraction

M2. Overall score per ver-
sion

Researcher 0 to 10 Per version Manual
Extraction

M3. Number of utterances
per version

Researcher 0 to N Per version Manual
Extraction

M4. Number of intentions
per version

Researcher 0 to N Per version Manual
Extraction

M5. Utterance usage per
version

Researcher 0 to N Per version Manual
Extraction

M6. Number of intent ex-
amples per version

Researcher 0 to N Per version Manual
Extraction

M7. User interview Developers 1 to 5 Per phase Forms
M8. Number of messages

per user
Developers 0 to N Per phase Forms

M9. Core driver value by
each version

Researcher 0 to 10 Per version Manual
Extraction

M10. Number of gamifica-
tion techniques for
core driver by each
version

Researcher 0 to N Per version Manual
Extraction

M11. Developer and re-
searcher feedback

Researcher Qualitative Weekly Forms

M12. Comparison of ex-
pected vs. actual
activity execution

Researcher 0 to N Per version Manual
Extraction

M13. Development time per
version

Researcher N days Per version Manual
Extraction

M14. Number of releases Researcher 0 to 100 Final
Count

Manual
Extraction

M15. Scope focus each week Researcher 0 to 10 Weekly Forms
M16. Chatbot focus each

week
Researcher 0 to 10 Weekly Forms

M17. Gamification focus
each week

Researcher 0 to 10 Weekly Forms

Table III.1: Measurement table
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Figure III.1: GQM
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Appendix IV

Questionaries

In the appendix, the questionnaires used during the course of the master’s program are
incorporated. These questionnaires play are important in the systematic collection of data
relevant to the research at hand. The first instrument, titled Team Forms was designed
to identify the profile and obtain information about the development team responsible for
implementing the Gamified Collaborative Modeling Process (GCMP) during the experi-
ment. This questionnaire was distributed on two separate occasions: one before the start
of the project and another after the completion of the experiment. The repetition of the
questionnaire allows for a longitudinal analysis of the responses, enabling the evaluation
of the team’s evolution over the experimental period.

The second questionnaire, called User Profile was developed by the development team
itself to discern the gamification profile of the users involved in the experiment. Responses
from individuals previously identified as part of the target audience provide valuable
insights for the adaptation or updating of the employed gamification profile, using the
Octalysis framework.

The third questionnaire, titled Users Feedback was implemented in two distinct phases.
In the first phase, five individuals previously categorized as belonging to the target au-
dience participated, who were tasked with achieving a specific goal through interaction
with the Latte chatbot. Data were meticulously extracted regarding the use of the chat-
bot by these users. In the second phase, the same five participants from the previous
phase repeated the interaction with the chatbot, now accompanied by five new users,
all subjected to the most updated version of the chatbot. The purpose of this approach
is to obtain information from individuals who have already interacted with the chatbot
and, simultaneously, capture data from new users in the latest version of the system.
This data collection strategy aims to enrich the overall understanding of the impact and
effectiveness of the chatbot in different contexts and phases of the experiment.
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IV.1 Team forms

IV.1.1 Questionary
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12/9/23, 11:13 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/edit 1/5

1. E-mail *

Questões demográficas

Nesta seção informções demográficas são coletadas.

2.

Marcar apenas uma oval.

menos de 16 anos

16 - 20 anos

21 - 30 anos

31 - 40 anos

acima de 40 anos

3.

Marcar apenas uma oval.

Ensino fundamental incompleto

Ensino fundamental completo

Ensino médio completo

Ensino superior completo

Pós graduação, mestrado, doutorado, etc

Perfil do Desenvolvedor
Este formulário tem como objetivo levantar o perfil do desenvolvedor que vai participar 
do desenvolvimento de um chatbot gamificado utilizando o Gamified Chatbot 
Management Process (GCMP).

Os dados desde questionário são anônimos.

* Indica uma pergunta obrigatória

Qual a sua idade? *

Qual o seu grau de instrução? *



12/9/23, 11:13 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/edit 2/5

Conhecimento técnico

Nesta seção informções de conhecimento técnico são coletadas.

4.

Marcar apenas uma oval.

Nenhuma experiência

2 a 5 anos

5 a 10 anos

mais de 10 anos

5.

Outro:

Marque todas que se aplicam.

Java
Python
Javascript
PHP
Ruby
Go
C++
Nenhuma

Quantos anos de experiência como desenvolvedor? *

Com quais linguagens de programção você já trabalhou ou trabalha? *



12/9/23, 11:13 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/edit 3/5

6.

Marcar apenas uma oval.

Nenhum

Muito baixo

Baixo

Neutro

Alto

Muito alto

7.

Outro:

Marque todas que se aplicam.

DialogFlow
IBM Watson
Rasa
Take Blip
Nenhum

Conhecimento de Gamificação

Nesta seção informções de conhecimento sobre gamificação são coletadas.

8.

Marcar apenas uma oval.

Nenhuma experiência

2 a 5 anos

5 a 10 anos

mais de 10 anos

Como você classifica seu conhecimento em relação ao desenvolvimento de
chatbots?

*

Com quais frameworks de chatbot você já trabalhou? *

Quantos anos de experiência com projetos de gamificação? *



12/9/23, 11:13 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/edit 4/5

9.

Marcar apenas uma oval.

Nenhum

Muito baixo

Baixo

Neutro

Alto

Muito alto

10.

Outro:

Marque todas que se aplicam.

Hexad
Octalysis
Gamification Design Framework (GDF)
Nenhum

Este conteúdo não foi criado nem aprovado pelo Google.

Como você classifica seu conhecimento em relação a gamificação? *

Com quais frameworks de gamificação você já trabalhou? *

 Formulários



12/9/23, 11:13 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/edit 5/5



IV.1.2 Questionaries responses
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12/9/23, 11:14 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/viewanalytics 1/5

Questões demográficas

Qual a sua idade?

4 respostas

Qual o seu grau de instrução?

4 respostas

Conhecimento técnico

Perfil do Desenvolvedor
4 respostas

Publicar análise

Copiar

menos de 16 anos
16 - 20 anos
21 - 30 anos
31 - 40 anos
acima de 40 anos

100%

Copiar

Ensino fundamental incompleto
Ensino fundamental completo
Ensino médio completo
Ensino superior completo
Pós graduação, mestrado,
doutorado, etc

100%



12/9/23, 11:14 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/viewanalytics 2/5

Quantos anos de experiência como desenvolvedor?

4 respostas

Com quais linguagens de programção você já trabalhou ou trabalha?

4 respostas

Como você classifica seu conhecimento em relação ao
desenvolvimento de chatbots?

4 respostas

Copiar

Nenhuma experiência
2 a 5 anos
5 a 10 anos
mais de 10 anos

100%

Copiar

0 1 2 3 4

Java

Python

Javascript

PHP

Ruby

Go

C++

Nenhuma

TypeScrypt

typescript

4 (100%)4 (100%)4 (100%)

4 (100%)4 (100%)4 (100%)

4 (100%)4 (100%)4 (100%)

0 (0%)0 (0%)0 (0%)

0 (0%)0 (0%)0 (0%)

0 (0%)0 (0%)0 (0%)

2 (50%)2 (50%)2 (50%)

0 (0%)0 (0%)0 (0%)

1 (25%)1 (25%)1 (25%)

1 (25%)1 (25%)1 (25%)

Copiar

Nenhum
Muito baixo
Baixo
Neutro
Alto
Muito alto

25%25%

50%



12/9/23, 11:14 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/viewanalytics 3/5

Com quais frameworks de chatbot você já trabalhou?

4 respostas

Conhecimento de Gamificação

Quantos anos de experiência com projetos de gamificação?

4 respostas

Como você classifica seu conhecimento em relação a gamificação?

4 respostas

Copiar

0 1 2 3 4

DialogFlow

IBM Watson

Rasa

Take Blip

Nenhum

0 (0%)0 (0%)0 (0%)

0 (0%)0 (0%)0 (0%)

4 (100%)4 (100%)4 (100%)

0 (0%)0 (0%)0 (0%)

0 (0%)0 (0%)0 (0%)

Copiar

Nenhuma experiência
2 a 5 anos
5 a 10 anos
mais de 10 anos

100%

Copiar

Nenhum
Muito baixo
Baixo
Neutro
Alto
Muito alto

50%

50%



12/9/23, 11:14 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/viewanalytics 4/5

Com quais frameworks de gamificação você já trabalhou?

4 respostas

Este conteúdo não foi criado nem aprovado pelo Google. Denunciar abuso - Termos de Serviço - Política de
Privacidade

Copiar

0 1 2 3 4

Hexad

Octalysis

Gamification Design
Framework (GDF)

Nenhum

Teoria do Flow, 6D

6D, pilares de jane
mcgonigal, Hexad

4 (100%)4 (100%)4 (100%)

4 (100%)4 (100%)4 (100%)

0 (0%)0 (0%)0 (0%)

0 (0%)0 (0%)0 (0%)

1 (25%)1 (25%)1 (25%)

1 (25%)1 (25%)1 (25%)

 Formulários



12/9/23, 11:14 AM Perfil do Desenvolvedor

https://docs.google.com/forms/d/13ViT6mKy18-MzXLbM_Kmw7-xP6V2iO6ULxBsbW3TpRU/viewanalytics 5/5



IV.2 Users gamification profile

IV.2.1 Questionary
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12/9/23, 11:02 AM Latte Chatbot: Uma ferramenta para te auxiliar na escrita de Artigos Científicos

https://forms.office.com/Pages/DesignPageV2.aspx?origin=NeoPortalPage&subpage=design&id=oZs17AtjK024M8jm1I-AWfukr_paS21NiKFf9R… 1/12

* Obrigatória

Latte Chatbot: Uma ferramenta para 
te auxiliar na escrita de Artigos 
Científicos

O Latte Chatbot é uma iniciativa de estudantes do curso de Engenharia de Software da 
Universidade de Brasília para auxiliar pesquisadores na escrita de artigos científicos. Como 
parte do processo de desenvolvimentos estamos construindo nossa base de conhecimento 
de maneira a abranger as principais dores da comunidade.

Agradecemos as sua participação!

Informações gerais
Nesta seção colocaremos algumas informações gerais para entender o público contemplado na 
pesquisa.

Menos de 18 anos

De 18 a 21 anos

De 22 a 30 anos

De 31 a 44 anos

De 45 a 60 anos

Mais de 60 anos

Qual a sua idade? * 1.
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Ensino Médio Incompleto

Ensino Médio Completo

Graduação Incompleta

Graduação Completa

Pós-Graduação Incompleta

Pós-Graduação Completa

Mestrado incompleto

Mestrado completo

Doutorado incompleto

Doutorado completo

Outra

Qual seu nível de formação acadêmica? * 2.

Qual sua principal área de pesquisa/estudo? * 3.
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Solucionando suas dores
Nesta seção coletaremos as principais dores do nosso publico em relação a escrita de artigos ci‐
entíficos, sua ajuda é de suma importância para o desenvolvimento da ferramenta!

Estruturação: como organizar as seções do artigo, como introdução, métodos,
resultados e discussão.

Redação: como escrever de forma clara e objetiva, sem ambiguidades ou erros
gramaticais.

Referências bibliográficas: como citar corretamente as fontes utilizadas no trabalho,
seguindo as normas da instituição ou periódico onde o artigo será submetido.

Seleção de fontes: como escolher quais referências serão utilizadas para embasar o
trabalho, de forma a garantir que sejam relevantes e atualizadas.

Análise de dados: como apresentar os resultados de forma clara e concisa,
utilizando tabelas, gráficos e estatísticas adequados.

Estilo de escrita: como adequar a linguagem e o estilo de escrita ao público-alvo e
ao tipo de periódico ou evento onde o artigo será submetido.

Formatação: como seguir as normas de formatação do periódico ou evento onde o
artigo será submetido, incluindo margens, espaçamento, tamanho da fonte e outras
especificações.

Revisão: como revisar o texto para garantir que não haja erros de ortografia,
gramática ou digitação, bem como para verificar se o conteúdo está claro e coeso.

Plágio: como evitar a prática de plágio, citando corretamente as fontes e evitando o
uso indevido de trechos de textos de outros autores.

Originalidade: como garantir que o trabalho seja original e inovador, trazendo
contribuições relevantes para a área de estudo.

Normas técnicas: utilização adequada das normas técnicas como APA, IEEE, MLA e
outros

Outra

Em sua experiência na escrita de trabalhos acadêmicos, em em quais 
temas se concentram suas duvidas mais frequentes? * 

4.



12/9/23, 11:02 AM Latte Chatbot: Uma ferramenta para te auxiliar na escrita de Artigos Científicos

https://forms.office.com/Pages/DesignPageV2.aspx?origin=NeoPortalPage&subpage=design&id=oZs17AtjK024M8jm1I-AWfukr_paS21NiKFf9R… 4/12

Qual é o seu processo atual para escrever um artigo científico?  Nos 
conte um pouco mais sobre.  * 

5.

Você tem dificuldades em organizar suas ideias e pensamentos antes 
de começar a escrever?  Nos conte um pouco mais sobre. (Caso não, 
responda: não) * 

6.

Você possui alguma dificuldade na escrita de artigos científicos que 
não foi comtemplada na presente pesquisa? Nos conte um pouco 
mais sobre.

7.

Sim

Não

Você já utilizou um Chatbot? (Ex: ChatGPT, Siri, Alexa) * 8.
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Um chatbot Gamificado para escrita de artigos
Com objetivo de melhorar a experiência de nossos usuários estaremos agregando elementos ga‐
mificação na aplicação, gostaríamos de entender um pouco do que te motiva!
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Avalie as afirmações considerando os aspectos que te motivam: * 9.

Concordo
Totalmente Concordo 

Não estou
decidido

Desconcord
o

Desconcord
o Totalment

e

Eu me
sentiria
motivado se
o chatbot me
oferecesse
oportunidade
s para
desenvolver
minhas
habilidades e
conheciment
os.

Eu me
sentiria
motivado(a)
se o chatbot
me
fornecesse
feedbacks
quanto as
minhas
ações. 

Eu me
sentiria
motivado(a)
se o chatbot
me
oferecesse
missões ou
objetivos
desafiadores
que me
fizessem
descobrir
novas
informações
ou segredos
no chatbot.

Eu me
sentiria
motivado se
o chatbot me
fizesse sair da
minha zona
de conforto e
experimentar
coisas novas.

Eu me
ti i
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sentiria
motivado(a)
se este
chatbot
gamificado
me
permitisse
tomar
decisões e ter
controle
sobre a
situação.

Eu me
sentiria
motivado se
o chatbot me
ajudasse a
enxergar o
meu
desenvolvime
nto.

Eu me
sentiria
motivado(a)
se o chatbot
oferecesse
recompensas
exclusivas e
raras, que eu
possa
colecionar.

Eu me
sentiria
motivado(a)
se o chatbot
oferecesse
oportunidade
s para eu me
conectar com
outros
usuários.
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Avalie as afirmações considerando os aspectos que te motivam: * 10.

Concordo
Totalmente Concordo 

Não estou
decidido

Desconcord
o

Desconcord
o Totalment

e

Eu me
sentiria
motivado(a)
se o chatbot
gamificado
me alertasse
sobre as
possíveis
perdas de
não
completar
tarefas ou
objetivos
propostos. 

Eu me
sentiria
motivado(a)
se o chatbot
trabalhasse
com
lançamentos
de novidades.

Eu me
sentiria
motivado(a)
se o chatbot
me
oferecesse
desafios e
recompensas
temporárias e
limitadas.

Eu me
sentiria
motivado(a)
se o chatbot
me desse a
opção de
poder entrar
em
grupos exclus
ivos.

Eu me
sentiria
motivado(a)
se o chatbot
apresentasse
surpresas e

t
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eventos
aleatórios
durante o
jogo.

Eu me
sentiria mais
motivado(a)
se o chatbot
me mostrasse
que estou
contribuindo
para um
propósito
maior.

Eu me
sentiria
motivado(a)
se o chatbot
me
permitisse
compartilhar
meu
progresso e
resultados
com outros
usuários.
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Este conteúdo não é criado nem endossado pela Microsoft. Os dados que você enviar serão enviados ao
proprietário do formulário.

Microsoft Forms

Muito obrigado pela sua contribuição!
Suas respostas serão de sua importância para o projeto Latte Chatbot! 🤖

Sim

Não

Você acredita que um chatbot para escrita de artigos científicos 
poderia ajudá-lo a superar suas dificuldades e otimizar seu tempo? 
(Considere chatbot como uma ferramenta capaz de tirar duvidas e 
realizar consultas) * 

11.

Deseja receber em primeira mão a plataforma quando for lançada? 
Deixe seu melhor e-mail

12.



IV.2.2 Questionaries responses

145
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Latte Chatbot: Uma ferramenta para te auxiliar na
escrita de Artigos Científicos

1. Qual a sua idade?

56
Respostas

07:22
Tempo médio para concluir

Fechado
Status

Menos de 18 anos 0

De 18 a 21 anos 22

De 22 a 30 anos 22

De 31 a 44 anos 6

De 45 a 60 anos 2

Mais de 60 anos 0

Outra 4
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2. Qual seu nível de formação acadêmica?

3. Qual sua principal área de pesquisa/estudo?

56
Respostas

Respostas Mais Recentes
"Engenharia de software "

"Software"

"Engenharia de software"

16 respondentes (29%) responderam Engenharia de para esta pergunta.

Ensino Médio Incompleto 0

Ensino Médio Completo 7

Graduação Incompleta 39

Graduação Completa 2

Pós-Graduação Incompleta 0

Pós-Graduação Completa 0

Mestrado incompleto 2

Mestrado completo 5

Doutorado incompleto 1

Doutorado completo 0

Outra 0

Engenharia de
Softwarecomputação

Saúde Educação física

Gestão

Microeletrônica
Ciência Direito

Instalações elétricas
Relações Raciais

ciclos econômicos

Setor

PrograCombustão Interna

Interação Humano-Computador

Economia política

Engenharia eletrônica

regula

Administraçã
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4. Em sua experiência na escrita de trabalhos acadêmicos, em em quais temas se
concentram suas duvidas mais frequentes?

5. Qual é o seu processo atual para escrever um artigo científico? Nos conte um pouco
mais sobre. 

56
Respostas

Respostas Mais Recentes
"Não estou escrevendo artigos científicos atualmente."

"1. Especificação do tema escolhido 2. Pesquisa para levanta…

"ideia > pesquisa de outros artigos > escrita > revisão > vol…

9 respondentes (16%) responderam pesquisa para esta pergunta.

Estruturação: como organizar as… 27

Redação: como escrever de for… 22

Referências bibliográficas: como… 28

Seleção de fontes: como escolh… 25

Análise de dados: como apresen… 21

Estilo de escrita: como adequar … 12

Formatação: como seguir as nor… 21

Revisão: como revisar o texto pa… 19

Plágio: como evitar a prática de … 29

Originalidade: como garantir qu… 20

Normas técnicas: utilização ade… 21

Outra 1

pesquisa ideiatexto
ideias

escrita

tema

introdução

assunto

fontes
b

referênciascitações
Seleção

Revisão

início
outros artigos leitura pro
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6. Você tem dificuldades em organizar suas ideias e pensamentos antes de começar a
escrever? Nos conte um pouco mais sobre. (Caso não, responda: não)

56
Respostas

Respostas Mais Recentes
"Minha maior dificuldade estava em ligar uma ideia a outra …

"Não"

"nao"

7 respondentes (13%) responderam pouco para esta pergunta.

7. Você possui alguma dificuldade na escrita de artigos científicos que não foi
comtemplada na presente pesquisa? Nos conte um pouco mais sobre.

36
Respostas

Respostas Mais Recentes
"Não."

"Não"

5 respondentes (14%) responderam Nao para esta pergunta.

poucovezesmente

diferentesNao

cabeça mesmo tempo maior dificuldade

palavras
temapesquisa

próximo tópicovárias ideias

outros textos
assuntos semelhantes

capítulos

re

muitos pontos

Nao textoFontes válidas

informações

espécie

citação traduções

formatação padrões gráficos

periódicos
maiores dificuldades

revisão

Uso a

principal dificuldade

LaTeXMendeley
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8. Você já utilizou um Chatbot? (Ex: ChatGPT, Siri, Alexa)

9. Avalie as afirmações considerando os aspectos que te motivam:

Sim 43

Não 13

Concordo Totalmente Concordo  Não estou decidido Desconcordo

Desconcordo Totalmente

Eu me sentiria motivado se o chatbot me
oferecesse oportunidades para…

Eu me sentiria motivado(a) se o chatbot
me fornecesse feedbacks quanto as…

Eu me sentiria motivado(a) se o chatbot
me oferecesse missões ou objetivos…

Eu me sentiria motivado se o chatbot me
fizesse sair da minha zona de conforto e…

Eu me sentiria motivado(a) se este chatbot
gamificado me permitisse tomar decisõe…

Eu me sentiria motivado se o chatbot me
ajudasse a enxergar o meu…

Eu me sentiria motivado(a) se o chatbot
oferecesse recompensas exclusivas e rara…

Eu me sentiria motivado(a) se o chatbot
oferecesse oportunidades para eu me…

100% 0% 100%
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10. Avalie as afirmações considerando os aspectos que te motivam:

11. Você acredita que um chatbot para escrita de artigos científicos poderia ajudá-lo a
superar suas dificuldades e otimizar seu tempo? (Considere chatbot como uma
ferramenta capaz de tirar duvidas e realizar consultas)

Concordo Totalmente Concordo  Não estou decidido Desconcordo

Desconcordo Totalmente

Eu me sentiria motivado(a) se o chatbot
gamificado me alertasse sobre as possív…

Eu me sentiria motivado(a) se o chatbot
trabalhasse com lançamentos de…

Eu me sentiria motivado(a) se o chatbot
me oferecesse desafios e recompensas…

Eu me sentiria motivado(a) se o chatbot
me desse a opção de poder entrar em…

Eu me sentiria motivado(a) se o chatbot
apresentasse surpresas e eventos…

Eu me sentiria mais motivado(a) se o
chatbot me mostrasse que estou…

Eu me sentiria motivado(a) se o chatbot
me permitisse compartilhar meu…

100% 0% 100%

Sim 54

Não 3



IV.3 Chatbot users usage

IV.3.1 First phase

152



Teste 1.1
ID Conseguiu concluir o objetivo? Tempo (min/seg) Quantidade de Mensagens Avaliação do Usuário (1 a 5)

1 Sim 1 minuto 3 segundos 3 4

2 Sim 1 minuto 15 segundos 3 4

3 Sim 58  segundos 3 4

4 Sim 1 minuto 27 segundos 4 5

5 Sim 1 minuto 24 segundos 3 3

Media 100% Sim 1 minuto 14 segundos 3 Mensaguens 3.8

Teste 2.1
ID Conseguiu concluir o objetivo? Tempo (min/seg) Quantidade de Mensagens Avaliação do Usuário (1 a 5)

1 Sim 2 minutos e 15 segundos 3 3

2 Sim 2 minutos 10 segundos 4 3

3 Sim 2 minutos 7 segundos 3 4

4 Sim 2 minutos 20 segundos 3 3

5 Sim 2 minutos 42 segundos 4 4

Media 100% Sim 2 minutos 19 segundos 3 Mensaguens 3.4

Teste 3.1

ID Conseguiu concluir o objetivo? Tempo (min/seg) Quantidade de Mensagens Avaliação do Usuário (1 a 5)

1 Sim 1 minuto 43 segundos 4 5

2 Sim 1 minuto 32 segundos 4 4

3 Sim 1 minuto 38 segundos 4 5

4 Sim 1 minuto 49 segundos 4 4

5 Sim 1 minuto 51 segundos 4 4

Media 100% Sim 1 minutos 43 segundos 4 Mensaguens 4.4



IV.3.2 Second phase

154



Teste 1.1
ID Conseguiu concluir o objetivo? Tempo (min/seg) Quantidade de Mensagens Avaliação do Usuário (1 a 5)

1 Sim
54 segundos

3 4

2 Sim 1 minuto e 11 segundos 3 4

3 Sim 1 minuto e 2 segundos 3 5

4 Sim  58 segundos 3 5

5 Sim 1 minuto e 5 segundos 3 4

Media 100% Sim 1 minuto 2 segundos 3 4.4

6 Sim 1 minuto e 17 segundos 3 4

7 Sim 1 minuto e 3 segundos 3 4

8 Sim 1 minuto e 4 segundos 4 3

9 Sim 51 segundos 2 5

10 Sim 1 minuto e 14 segundos 4 5

Media 100% Sim 1 minuto e 6 segundos 3 4.2

M. Final 100% Sim 1 minuto 4 segundos 3 4.3

Teste 2.1
ID Conseguiu concluir o objetivo? Tempo (min/seg) Quantidade de Mensagens Avaliação do Usuário (1 a 5)

1 Sim 2 minutos 10 segundos 3 4

2 Sim 1 minutos 57 segundos 3 5

3 Sim 2 minutos 22 segundos 3 4

4 Sim 2 minutos 7 segundos 3 3

5 Sim 2 minutos 11 segundos 3 4

Media 100% Sim  2 minutos e 9 segundos 3 4.0

6 Sim 2 minutos 8 segundos 3 3

7 Sim 2 minutos 14 segundo 4 4

8 Sim 2 minuto 3 segundos 3 3

9 Sim 2 minutos 34 segundos 5 3

10 Sim 2 minutos 12 segundos 4 5

Media 100% Sim 2 minutos e 14 segundos 4 3.6



M. Final 100% Sim 2 minutos e 12 segundos 3 3.8

Teste 3.1

ID Conseguiu concluir o objetivo? Tempo (min/seg) Quantidade de Mensagens Avaliação do Usuário (1 a 5)

1 Sim 1 minuto 31 segundos 4 5

2 Sim 1 minuto 18 segundos 4 5

3 Sim 1 minuto 23 segundos 4 4

4 Sim 1 minuto 28 segundos 4 5

5 Sim 1 minuto 45 segundos 4 4

Media 100% Sim 1 minuto 29 segundos 4 4.6

6 Sim 1 min 21 segundos 4 4

7 Sim 1 min 40 segundos 4 4

8 Sim 1 minuto 45 segundos 5 4

9 Sim 1 minuto 54 segundos 4 5

10 Sim 1 minuto e 41 segundos 4 4

Media 100% Sim 1 minuto 41 segundos 4 4.2

M. Final 100% Sim 1 munuto e 35 segundos 4 4.4
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