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Abstract: This research examines student teachers’ perceptions of a game-based exam conducted in
the Genial .ly app in the study course “Legal Aspects of the Pedagogical Process”. This study aims to
find out the pros and cons of game-based exams and understand which digital solutions can enable
the development and analysis of digital game data. At the beginning of the course, students were
introduced to the research and asked to provide feedback throughout the course on what they saw
as the most important aspects of each class and insights on how they envisioned the game-based
exam could proceed. The game-based exam was built using the digital platform Genially after
its update, which provided the possibility to include open-ended questions and collect data for
analyses. It was designed with a narrative in which a new teacher comes to a school and is asked
for help in different situations. After reading a description of each situation, the students answered
questions about how they would resolve them based on Latvia’s regulations. After the exam, students
wrote feedback indicating that the game-based exam helped them visualize the situations presented,
resulting in lower stress levels compared to a traditional exam. This research was structured based
on design-based principles and the data were analyzed from the perspective of how educators can
use freely available solutions to develop game-based exams to test students’” knowledge gained
during a course. The results show that Genial.ly can be used as an examination tool, as indicated by
positive student teachers’ responses. However, this research has limitations as it was conducted with
only one test group due to administrative reasons. Future research could address this by including
multiple groups within the same course as well as testing game-based exams in other subject courses
for comparison.
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1. Introduction

In the evolving and ever-changing landscape of education, game-based learning has
emerged as a transformative approach, offering a dynamic pedagogical alternative that not
only engages students but also fosters deeper understanding and critical thinking skills.
In educational research and practice, various terms describe the use of game elements
to enhance learning. These terms include “educational games”, “game-based learning”,
“serious games”, “gamification”, and “play-based learning”. While they might sound
similar, each has its specific focus and application [1-3]. In this article, the term “game-
based learning” will be used. This refers to a method where educators use tools like board
games, escape games, or digital games designed with a clear educational strategy and
specific learning goals in mind [4,5]. It is important to note that this is not just about
making learning fun. The design process is goal-oriented, aiming for a balance between
an educational challenge and enjoyment [6], all while the educator guides and monitors
the process [6,7]. Incorporating game-based learning also aligns with modern pedagogical
trends that emphasize active learning and student-centered approaches [8,9].

Beyond the delivery of knowledge, game-based learning’s potential also lies in its

capacity for assessment. When designed with precision, games can evaluate students’
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understanding, track their progress, and pinpoint areas needing attention [10,11]. Ifen-
thaler et al. [12] suggest that adding assessment features to game-based learning is still a
developing concept, mainly because it takes much longer to design such tools. Platforms
like Kahoot, Quizlet, and Nearpod have harnessed this dual role, transforming traditional
assessments into interactive experiences [13-15]. Although these types of assessment are
common—as seen from a scoping review of 200 articles (details provided further in the
research)—only one article [16] offered insight into using game-based learning for final
course summative assessments. The lack of research highlights the need for further studies
in this field. To identify research where final course assessments in higher education are
specifically designed as games, authors suggest using the term “game-based exam”.

Within this framework, the “Legal Aspects of the Pedagogical Process” course em-
barked on an innovative journey, leveraging Genial ly as a tool for a summative game-based
exam to assess knowledge gained during the course. The objective of this research is to
find out how educators can develop game-based exams incorporating principles of serious
games analytics using available digital solutions and to ensure that knowledge gained
during the course is tested. Genial.ly, a platform renowned for its interactive content
creation capabilities [17], was chosen not just for its visual appeal but also for its recent
advancements in facilitating assessment opportunities in the Genial ly “Master” plan. This
case study tests available solutions for educators who lack specific technological competen-
cies and where no specific game-based programs are available to test students” knowledge.
This research is important at all levels of education, where innovative assessment methods
can significantly impact student learning and engagement. In higher education, regular
exams are a critical part of each course, and exploring alternative assessment methods
like game-based exams can provide valuable insights into improving the examination
process. Moreover, this study focuses on student teachers who will eventually transfer
their knowledge and practices to their own students. By engaging with game-based exams,
these future educators can adopt and possibly continue such innovative practices in their
teaching careers. This multiplier effect could lead to broader implementation of game-
based assessments, enhancing learning experiences across various educational settings.
Design-based research conducts a comprehensive analysis of this initiative, and comments
on the advantages and potential challenges of using Genial.ly for game-based exams.

2. State of the Art

This section discusses how game-based learning enhances the learning process and
the role of games in assessment. In the many articles defining game-based learning, the
explanation that game-based learning is opposite to traditional techniques, methods, or
conventional instructions stood out [5,8,18]. In this sense, “traditional” refers to the teacher
as the primary source of knowledge and lessons most often being delivered through lectures.
Game-based learning, on the other hand, represents a shift toward a more student-centered
approach. Instead of passively absorbing information, students are actively engaged in
the learning process. Coleman and Money [8] state that student-centered learning is a
meaningful keyword for game-based learning. It can be observed that student-centered
learning is not only an outcome of game-based learning but also the common keyword that
links it with active learning strategies.

Games, by their very nature, are interactive and require players to make decisions,
solve problems, and think critically. The purpose of using game-based learning comes
down to the educator and how they support reaching set goals. Mostly, it is used to deliver
knowledge and skills to the learners [5,8,17]; however, when the game’s design is carefully
planned, it can do more than just teach. For instance, students” understanding can also be
assessed when proper mechanics are integrated within the game [10-12,19]. While students
“play”, the game can track their progress or the game outcome highlights what they have
mastered and points out areas the educator might need to help them with.

This dual role of teaching and assessing makes game-based learning a valuable tool in
modern education. Some games and online platforms that students and teachers prefer to
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use like Kahoot, Quizlet, Quizziz, and Nearpod [13-15,20] have specially designed quiz
games that transform traditional quizzes and lecture formats into dynamic sessions where
students are actively involved, motivated, and challenged. Although these platforms are
highly evaluated by the previously mentioned sources, there are still unidentified aspects,
like inclusion, stress levels, the real knowledge revealed, etc. In “The Views of the Teacher
Candidates on the Use of Kahoot as a Gaming Tool”, Uzunboylu and colleagues [21] exam-
ined Kahoot and identified some negative aspects, such as the application’s dependency on
the internet and the issue of leaving user account names to be chosen by students, which
could lead to potential problems including unethical usernames. However, they provide
generally positive views of the platform.

While platforms like Kahoot offer assessment capabilities, they may not match the
interactive potential found in Genially. Several articles have highlighted the positive
learning experiences facilitated by Genial.ly’s digital tools [17,22-24]. However, it is worth
noting that very few of these, if any, delve into the negative aspects; consider potential risks
associated with their use; or analyze their potential in using them for course exams.

There are many aspects to consider when creating a game-based learning experience,
including educational content, game design, technical issues, and resource management.
One of the most common problems is that the game mechanics and design are not well-
aligned with the educational objectives [25-27]. Another often overlooked issue is the
pressure on teachers who create these materials. This process combines all the aforemen-
tioned aspects and can lead to teacher burnout [28]. When designing game-based exams
with the prior notion to test them as a potential tool for teachers, these aspects need to be
taken into consideration.

Having the prior notion of using this digital platform as a tool for examination, it was
important to understand the possibilities of designing it for summative assessment. Digital
game-based learning goes beyond traditional assessment methods to create immersive
learning experiences that actively engage students. Specifically, game-based learning is
designed to assist learners in addressing and overcoming potential obstacles. These chal-
lenges may include feelings of anxiety, diminished motivation, comprehension difficulties,
and reduced engagement [10,29]. Furthermore, game-based learning aims to enhance the
level of interaction, thereby offering substantial educational advantages and fostering a
more conducive learning environment.

While many articles provide insight into using games-based learning for formative as-
sessment, there is little research conducted to examine this field for summative assessments
that are meant for university course exams. We conducted a scoping review in the Web of
Science database using the keywords “game-based examination” or “exam”. This search
included articles, book chapters, and proceeding papers, applying filters for the English
language and research fields such as computer sciences, education, and social sciences. The
articles were gathered from 2020 until the summer of 2024. The 5189 search results were
sorted by relevance, and the first 100 articles were examined to gather insights and context
for this study. Ninety-seven articles used the word “examination” to evaluate methods or,
in other contexts, to integrate game-based learning elements into the instructional phase
of the course rather than be used as a synonym of summative assessment that happens
at the end of a course or program. This is mainly performed to prepare students for an
exam or to use an exam to see if game-based learning works. Only in three articles the final
“exam” or “examination” was made into a game or used gamified solutions. One of these
was conducted in a real-life escape room [30] and another did not use game-based learning
but rather separate game elements such as a point system [31] so they are not relevant to
this study. The only relevant article from the first hundred on game-based learning exams
found on Web of Science was “Digital game-based examination for sensor placement in
context of an Industry 4.0 lecture using the Unity 3D engine—a case study” by Julian Koch,
Martin Gomse, and Thorsten Schiippstuhl [16]. With the same filters, similar findings were
identified using the keywords “game-based assessment” and “summative assessment”.
One article on a real-life escape room was included [32] but otherwise, from two-hundred
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and ninety-three articles, only the first hundred that were the most relevant were examined,
and no other inquiries relevant to this study were found.

The research by J. Koch, M. Gomse, and T. Schiippstuhl [16] highlighted the practical
implementation of using a game-based examination with the complex Unity 3D engine.
Although it is contrary to this research idea—that course teachers with no prior knowledge
of coding can make their own game—this article provides an example relevant to the
research topic. Three main conclusions that can be used from this article are as follows: First,
the knowledge that a digital game-based examination can be an effective tool for assessing
complex problem-solving skills and practical knowledge in a more realistic, engaging
manner. Second, with its interactive and immersive design, the game allowed students to
demonstrate their understanding in a more applied context compared to traditional exams.
The gamified environment was found to be more stimulating and enjoyable, as observed
by students showing high levels of engagement and motivation while participating in the
game-based examination.

Overall, the findings suggest that while game-based learning is frequently used to
enhance the instructional process, and the words “examination” and “assessment” are
commonly used to refer to the process of evaluating a method or its elements and for
formative assessment, they are not synonymous to a summative assessment conducted at
the end of a course or program. Formative assessments relative to summative ones, and
especially course exams, measure short learning periods. Exams have to have an overview
of the whole course. To differentiate between these two types of game-based assessments,
in this research, the authors would like to propose the term “game-based exam” to refer to
the process where the final course examination or summative assessment is made into an
educational game.

The efficacy of technological tools in assessing educational outcomes remains a topic
of debate. In game-based learning experiences, there are three predominant methods
to evaluate learning data: analyzing in-game scores, utilizing external assessments, and
incorporating internal game assessments [12]. A recent advancement in this field is the
introduction of “learning analytics”, also known as “serious games analytics” [33,34]. This
approach adapts the game environment in response to the player’s performance. It not
only considers player-specific data such as demographics and prior knowledge but also
examines in-game behaviors, including duration of play, encountered challenges, and
achieved objectives that can be obtained from the game and used to improve personalized
learning [34,35].

Considering these factors, this study seeks not only to explore the technical aspects of
employing Genial.ly as a tool for game-based exams but also to grasp the viewpoints of
both students and educators on this matter.

3. Research Design

Building on the foundational understanding of game-based learning and its trans-
formative potential in education, an opportunity arose to change the traditional learning
process. Given the multitude of benefits and firsthand experience with game-based learn-
ing, the chance to adjust it to a university course arose. This section aims to lay out the
process and results obtained while designing and implementing a game-based learning
course exam in the Genial.ly app.

The approach of using a game-based exam to test students’ knowledge gained through
lectures is new for higher education in Latvia. Another novelty is that the game was
developed by educators without specific competencies in coding, and the research data
provides insight into how freely available tools can be incorporated into the study process
to test knowledge gained, as most previous research is conducted on ready-made games or
simple quizzes that cannot be used for the final exams. A design-based research strategy
was employed to collect and evaluate the data on the effectiveness of game-based exams
in testing the results of students’ learning during the course. It is an empirical research
methodology that focuses on the iterative design, testing, and refinement of interventions in
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real-world settings. It bridges the gap between theoretical research and practice by empha-
sizing collaboration between researchers and practitioners [36]. For this article, employing
design-based research is particularly advantageous as it allows for systematic study and im-
provement of a game-based exam for the course “Legal Aspects of the Pedagogical Process”.
By integrating a design-based research strategy, this research not only captures the effec-
tiveness of the intervention but also contributes to the broader theoretical understanding,
ensures that the game-based exam is both pedagogically sound and practically relevant for
knowledge testing, and ensures it is accessible for educators without specific competencies
in coding who wish to develop game-based solutions for their teaching process. In a similar
piece of research, Sidonie Pors [37] also used design-based research and suggested three
design stages: pre-implementation, implementation, and post-implementation. For a better
overview of this design-based research, please see Figure 1.

PRE-IMPLEMENTATION POST-IMPLEMENTATION

before the semester —— — after the exam

o ANALYZING GENIAL.LY ON DESIGNING AND TESTING GAME 9 EXPLORE THE PROS AND CONS OF
« Interactivity DRAFT IN GENIAL.LY IMPLEMENTING A GENIAL.LY
« Visual design and customization

gathering media, interface GAME-BASED COURSE EXAM
 Data collection features

design, testing on students o Analyzing feedback from 61

students' in-game responses

after the 1st lecture

INTERACTION WITH STUDENTS

info on game-based exam
assessment and collecting their
ideas on the game

after the 2nd lecture

Collecting students' most
recent game experiences

SELECTING A COMBINATION OF
QUIZ-LIKE, ROLE-PLAYING AND
SCENARIO-BASED GAME
CATEGORIES

after the 3rd and 4th lecture

ANALYZING 41 COMMENTS AND
14 SUGGESTIONS ON THE TEST
VERSION OF THE GAME

positive reception, potential
enhancements were gained

DESIGNING THE FINAL GAME-
BASED EXAM

EVALUATION BY TWO COURSE
LECTURERS
TEL, flow, intuitive design,
data collection process

¢ Categorizing the given

answers about game design
and Genial.ly features

* Making conclusions

|

Genial.ly can be considered
for designing game-based
exams as it enables educators
with no coding experience to
develop interactive

educational materials and
receive feedback on their
students' work.

COLLECTING INFO ON POSSIBLE
QUESTIONS FOR THE EXAM 5

Students use Genial.ly, where
their answers are collected

Figure 1. Overview of the design-based research method with 3 main phases and connected parts.

For this research, the digital game-based knowledge-testing experience was designed
in Genial.ly, a digital platform and tool that allows users to create interactive and animated
content, such as presentations, infographics, reports, quizzes, and more. Customization
options enable users to design visually engaging content without the need for coding. Posi-
tively reviewed by other authors [17], and successfully implemented in other projects such
as by the University of Latvia’s Faculty of Education Sciences and Psychology, Genial.ly
was chosen for its capability to deliver a rich visual experience and facilitate knowledge
testing for students. While Genial.ly is an innovative tool for creating interactive content,
it needs more comprehensive capabilities for serious game analytics. However, it does
provide some basic data on user interactions, such as click-through rates, time spent in the
game, and overall engagement metrics.

Consequently, an innovative approach was initiated to develop an exam in the form
of a game for the “Legal Aspects of the Pedagogical Process” course. This initiative aimed
to assess students’ comprehension of the subject matter and offer an engaging, interactive,
and immersive examination experience. This approach provides a firsthand experience of
situations that potential teachers may encounter. “Legal Aspects of the Pedagogical Process”
is a course that student teachers take in the second semester of their four-year degree. It
provides an overview of the Latvian and European regulations concerning compulsory
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school students, their parents, and teachers. The course was conducted online in real time,
allowing immediate interaction and engagement. Additionally, sessions were recorded,
providing students with the opportunity to revisit and review content at their convenience.
Each lecture was supplemented with discussions and mid-lecture interactive questions
in the platform Mentimeter, and students were prompted to share their reflections after
every session.

On a couple of occasions during the course, students were asked to offer insights into
how they envisioned the presented information being transformed into a game. In the
middle of the semester, students were presented with a first glimpse of the game-based
learning experience, and adaptations were made based on their feedback. There were
89 students on the course but only 65 took the final test, and 61 of them filled out the
evaluation questionnaire. The participants were full-time student teachers enrolled in a
four-year program. The course is offered in the second semester of the first year, and all
group members are student teachers specializing in various subjects. By the end of their
studies they receive two qualifications, which they choose at the beginning of their studies.
In the academic year, the number of active participants fluctuates due to the possibility
that existing students may take academic leave, drop out, switch to part-time programs, or
transfer to other programs. This course, “Legal Aspects of the Pedagogical Process”, is a
mandatory course for all student teachers, regardless of their specialization.

The exam was conducted in person in computer labs, supervised by the course profes-
sor. Organized as a Genial.ly game, students logged in with their credentials to participate
in an online quiz and role-play scenarios designed to assess their knowledge of various
real-life situations related to the course material. The results of this exam contributed 30%
toward the students’ final grade for course completion.

The pre-implementation phase included analyzing Genial ly’s technical aspects, con-
ducting surveys inquiring insight into how students envisioned the game-based learning
exam, and determining their thoughts on the course material. In the implementation phase,
students were asked for their opinions through a single open-ended question regarding the
initial draft of the Genial.ly game-based learning experience to make necessary corrections.
At the end of the semester, the final version of the game-based exam was designed and
tested, including by the course professor (the second author of this paper). This game-based
exam constituted the final part of the implementation phase. In the post-implementation
phase, after the exam was administered, the students’ results and feedback were analyzed.

The final exam included the following:

- quiz-based questions where students had to choose one or several correct answers;

- situations that they had to analyze and provide the solution for based on legislative
frameworks;

- open-ended questions where students had to provide their opinion.

To better understand the game content, which is directly related to the course “Legal
Aspects of the Pedagogical Process”, five main topics that were included in the exam have
been outlined:

1.  Disciplinary procedures and regulations: this includes handling physical altercations
that a teacher may observe, school actions on student violence, and restrictions on
teaching;

2. Assessment and evaluation: questions related to summative, diagnostic, and forma-
tive assessments as well as support during state examinations and what teachers’
obligations are;

3.  Legal and ethical frameworks: covers normative acts, ethical values in education, and
legal reporting obligations for teachers experiencing violence or abuse;

4.  Teacher qualifications and responsibilities: focusing on the qualifications required
for teaching specific subjects, conditions for exclusion from pedagogical work, and
responsibilities towards parents and guardians;

5. Student welfare and rights: addresses the entitlement to free school meals, data
privacy regulations, social support, etc.
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Although there are many topics that students need to cover, the primary objective
of the course is for student teachers to know where to find relevant information and
which strategies they can use to find potential solutions to problems. It was important to
evaluate that students demonstrated the ability to solve problems according to legislative
requirements that are in force in Latvia. They were allowed to search for documents
online during the exam but the professor suggested keeping track of the time allocated
for the exam. For example, situations like two boys fighting in the hallway—which the
student teachers had to address—were based on actual experiences gathered from in-service
teachers working in schools.

The data for the research was collected in several phases, as follows:

1.  Evaluating the Genial.ly platform based on the possibility of developing the game-
based exam and collecting data

The platform’s flexibility was evaluated from a technical standpoint by considering
several key factors. First, interactivity, such as the game mechanic capabilities, including
the ability to incorporate multimedia content and branching scenarios (essential for testing
purposes). Second, visual design and customization, to provide a user-friendly interface.
Third, data collection features, focusing on its capacity to gather user interactions, responses,
and performance metrics within the game environment for assessment possibilities;

2. Collecting students” opinions about possible features of the game for the final exami-
nation after each class

Students who attended lectures answered two or three open-ended questions after
each class regarding a possible game-based exam and the lecture’s content (what they
found important and what a new teacher would need to know in a school environment);

3. Collecting students” opinions about developed scenarios (similar to those used in the
final exam)

Students who attended lectures in the middle of the semester were given a game
similar to the one developed for the final exam and instructed: test the game’s introduction
and provide feedback regarding its potential. This resulted in 41 positive comments and
14 suggestions from the students on how they envisioned the game;

4. Evaluating the game for final corrections

The technology-enhanced learning (TEL) and course content specialist, responsible for
course development and examination topic selection, was asked to assess the game based
on content relevance, potential responses, and TEL principles, emphasizing the significance
of information flow within digital environments for effective learning outcomes;

5. Collecting students’ opinions on a game developed for knowledge testing at the end
of the final exam

The last question in the exam was an open-ended question where students were asked:
please share some brief thoughts on this style of examination.

One of the primary limitations of this study is that it was conducted with only one
test group due to administrative reasons. Every spring semester there is only one group
in this course and no data are saved from previous students’ assessments. This restriction
limits the generalizability of the findings. Future research could address this limitation by
including multiple groups within the same course and by testing game-based exams in other
subject courses for comparison. Such studies would provide a broader understanding of the
effectiveness and applicability of game-based exams administered through the platform (for
this study it was Genial.ly) as an examination tool across different educational contexts.

All procedures performed in studies that involve human participants should be con-
ducted in accordance with the ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration and its later amendments or comparable
ethical standards.
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Since the results of specific students’ data were not analyzed for this research, but
rather the process of designing a game-based exam, the University of Latvia guidelines
indicated that approval from the ethics committee was not required. Everything was
coordinated at the beginning of the semester, and the students helped to organize this
process by voluntarily providing feedback and were given the possibility of completing a
regular exam if necessary.

4. Discussion and Results

In this section, the outcomes and results of the design-based research will be analyzed
following the logic used during research implementing the three design stages. Each stage
provides insights into the development and assessment of the game-based learning exam.

4.1. Pre-Implementation

In the pre-implementation phase, Genial.ly underwent a comprehensive assessment
across three key categories to ensure its compatibility with previously set objectives of fa-
cilitating an interactive course examination. The first key category, interactivity, was of the
highest value for the design. Within this context, it was established that content creators could
integrate a wide array of multimedia elements, including images, videos, audio, animations,
and transitions. Furthermore, it is possible to incorporate external resources using embedding
links. Users can actively engage with both internal and external links to reveal hidden or
extended content. Moreover, the platform allows users to move objects, providing them with
the flexibility to organize and structure information in a customized manner.

The second key category is visual design and customization. Although the platform
includes customizable templates, it also empowers users to design visually compelling
materials with a user-friendly interface and a wide range of design tools, shapes, and text
formatting options. Users can adapt the platform to their specific pedagogical needs. This
flexibility extends to personalized branding, design choices, and content creation, making
it a versatile tool for a variety of educational contexts.

Originally the game was intended to serve as a visual supplement for students. In
this scenario, the learning data would have been evaluated by utilizing external assess-
ments (student worksheets); however, with the platform’s recent feature enhancements—
including the addition of interactive questions and the capability to insert open-ended
queries—an opportunity to fully integrate the course examination within the game itself
emerged. Consequently, it was possible to utilize the game’s features to internally assess
students” work and obtain an overview of their performance. Taking this into account,
assessment is the third key category that was essential to build this experience. Educators
can seamlessly integrate quizzes, surveys, and interactive evaluations within the platform’s
content, allowing real-time feedback and analysis (Figure 2).

Individual TAl v

2 © Ll -] @ v 5] [c] @
e L v v v
== v v v
I 2 v v v
G W o0 v v v
GEEES 0 noei0s 64s400%) 16082023 v v v
=== 2 v v v
=1 v v v
— soma4e 4 2 2 v v v
p— v v v
= ham2s 64/64100; 6/06/2023 sz s v = aib Rl v

Y

Figure 2. Feedback and analysis from Genial.ly’s “individual activity” view that includes answers to
both test-based questions and open-ended questions where students provided their opinions.
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During the first lecture, students were introduced to the concept of a game-based
summative assessment being implemented at the end of the semester. Following this
lecture, students were invited to provide suggestions regarding the type of game that
could enhance their understanding of the subject matter, and their opinions were collected
using Google Forms. The question asked after the lecture was as stated: following today’s
presentation and lecture, in your opinion, what type of game would help to reflect this
topic? The student survey revealed that of the 49 students who participated in the lecture,
35% envisioned this game as a simulation, scenario role-play, or branched narrative. Some
reflected their desire to engage in scenarios that would immerse them in various roles,
including that of a teacher or student. They tried to identify and address challenges
within these scenarios, offering solutions to improve the situation. Some students even
envisioned resolving conflicts with students and their family members, class teachers, or
social pedagogues, fostering a sense of empathy and encouraging everyone to advocate for
their beliefs. These insights highlight their interest in dynamic and participatory learning
experiences, focusing on understanding and problem-solving within diverse roles and
situations. Ten students (20% of respondents) perceived the final exam as resembling a
quiz-type game. They drew parallels with popular platforms like Kahoot, where questions
are closely connected to their respective answers. One student elaborated on a real-life quiz
game format that included a game board and random questions. Other students mentioned
card games, matching games, and ball games as exam analogies.

While a range of game-based assessment methods was suggested, the initial two
examples, i.e., comparing final exams to quiz-like games and scenario-based games, appear
to be more coherent and relatable when considering the student teachers’ perspective. In
13 responses, it was evident that a few students may not have had a complete grasp of
implementing game-based learning. A few students mentioned active learning methods
that lacked gamified elements, such as straightforward discussions or activities like drawing
a brainstorming cloud. These comments indicate varying levels of understanding and
familiarity with the concept of game-based learning. Since this activity aimed to collect
their ideas, not evaluate their understanding, this aspect will not be discussed further.

After the second lecture, 45 students who attended the class answered the question,
what games have you played lately in the last few months, naming 59 different games.
“Uno” emerged as the most popular choice, with twelve respondents indicating they had
played it recently, closely followed by “Monopoly”, named by ten students; “Alias”, a
word-guessing game, garnered the interest of seven participants, while five individuals
reported playing various tabletop games. While there were ten mentions of mobile or
video games, most students indicated a recent experience with board games. These results
confirm that students mostly engage in tangible face-to-face interactions facilitated by
board games, which presents a challenge for educators who wish to use digital game-based
learning. Consequently, a decision was made to develop a game draft that combined
quiz-like, role-play, and scenario-based elements. This game was provided in the middle of
the semester to introduce students to the concepts planned for the final exam.

Two additional questions were asked after each lecture on the lesson’s content as
follows: What do you think was the most important thing for new teachers to know today?
Give one specific example and please formulate one question about today’s topic that
you find interesting (must be different from the answer to the previous question). The
first question encourages reflection on the significance of specific knowledge for aspiring
teachers, potentially highlighting key concepts or challenges they perceive as crucial in this
class. Meanwhile, the second question prompts students to actively engage with the topic
by formulating an inquiry, showcasing their curiosity and understanding of the material.
The questions aimed to gather perspectives and engage students with the course content
and were regarded as possible questions for the exam.
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4.2. Implementation

During the implementation phase, the first game draft was introduced to students
and their feedback was gathered to assess their opinions on the game’s effectiveness and
to identify areas for improvement. Questions from this draft about the course content
were not included in the final test. This phase aimed to gauge student responses and
suggestions for refining the game to better align with their learning needs and preferences
and to introduce students with the principles of game-based knowledge testing planned
for the final exam. The students were asked: test the game’s introduction and provide
feedback regarding its potential. A total of 35 students attended class that day and in
response, they provided 41 positive comments and 14 suggestions. For the data collection,
Google Forms was used. Student teachers generally responded positively, praising the
game itself or its visual and audio elements. The game’s intuitiveness and the fact that it
can be used on mobile devices were also well-received. Student teachers provided positive
feedback, highlighting their enthusiasm for addressing crisis situations and their eagerness
to find solutions when role-playing as the new teachers. For some, it was a novelty. The
recommendations included making the visuals more engaging and colorful in case they
were meant to capture children’s attention. As this was not the case and the game would be
used for adults, the previous comments suggested the visualizations with the photography
collage were engaging and intuitive enough. Some feedback suggested improving the
audio quality for a more pleasant experience. Others suggested addressing language errors,
providing additional explanations in some cases, and considering a name change. The
feedback collected provided valuable insights into the initial reception of the game-based
learning tool and potential enhancements, and based on these comments, the game was
improved to develop the game-based exam.

Before administering the game-based exam to students, it was evaluated by two course
lecturers, one of whom was an expert in educational game development and the other, an
expert in TEL and course content. The expert in game development evaluated the game
from the perspective of how students managed to navigate through the game and how the
data were collected in the system to evaluate students’ performance. The expert in TEL and
course content, who developed the course and chose the topics for examination, evaluated
the game from the perspective of content and possible answers and from the perspective
of principles of TEL, where the flow of information in the digital space is an important
aspect of learning success. After this evaluation, all the comments and suggestions were
implemented to ensure that the game could be used for the students’ final exam.

The final part of the implementation phase was to conduct the game-based exam.
Bearing in mind that the main points of focus of the research were on Genially as a
potential platform for exams, testing the development of game-based exams by educators
with no specific competencies in coding, and the pros and cons of the use of games for final
exams to test students’ knowledge and opinions rather than analyzing exam results—which
cannot be compared with other groups’ results because no information was collected on
students” learning habits, previous knowledge, cognitive capabilities, etc.—therefore, it
is not possible to compare different groups of students at this stage. Instead, this paper
discusses a case study where researchers (educators with no specific competencies in
coding) tried to develop an interactive game-based final exam and test the possibility of
replacing a traditional exam with a game-based exam to assess knowledge gained during
the course. After the exam, the results of the examination process were evaluated from
the perspective of how students managed the process and how they could give reasonable
answers. This evaluation was made by one of the experts participating in this research, who
had previously administered final exams for students on the same course and had previous
experience with knowledge testing. The time allotted for the final exam was 1.5 h, and
students were asked questions about all the topics learned during the course. The number
of questions in the game-based exam was about the same as it was in previous years with
other groups of students. It was concluded that there were no differences compared to the
way students had previously answered the exam questions, meaning that a game-based
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exam in Genial.ly did not restrict them from retrieving their knowledge; this means that
the game-based exam fits for the purpose of knowledge evaluation but changes the way
the test is administered. The reason for changing the form of administering the final exam
was based on the idea that a game-based exam with storytelling elements would help them
retrieve their knowledge and reduce their stress levels. At this stage, it can be concluded
that such a testing strategy has the potential to reduce stress and anxiety, as also mentioned
in previous research [10,29], but this should be tested in further research steps.

4.3. Post-Implementation

The primary objective of this case study was to explore the pros and cons of implementing
a Genial.ly game-based course exam in the “Legal Aspects of the Pedagogical Process” course
from a student teacher’s perspective. By analyzing these diverse perspectives, this study
aims to provide a comprehensive understanding of the efficacy and areas of improvement for
game-based examinations in an academic setting. While these insights can offer a glimpse
into user behavior, they do not delve deep into the complex learning outcomes and detailed
player performance metrics that serious game analytics typically encompass.

At the end of the course, 65 students took the final exam and 61 left feedback about the
game-based exam. Acknowledging that game-based learning might be a novel experience
for some, it was reassuring that most students (60 of who gave feedback) found the experi-
ence positive. One student who gave feedback did not reflect on the game experience, only
on the questions and time limit. This reaffirmed the necessity of the pre-implementation
and implementation stages to coax the students into thinking about the upcoming experi-
ence. It may be said that in this game-based exam, students had a unique and engaging
experience that differed from traditional written exams.

In the exam, in response to the last question (Please share some brief thoughts on this
style of examination), student teachers expressed a range of opinions about this format,
providing an extensive overview. As mentioned before, 60 students found the exam fun and
interactive. In one student’s feedback, it was said, “For the first time in my life, I enjoyed
taking an exam”. Most appreciated (15/60 responses) was the possibility of immersing
themselves in various scenarios. Only one student out of sixty expressed dissatisfaction
with the dialogues between the questions, saying they were not necessary. Most students
appreciated the opportunity to role-play, and it was mentioned that the interactive nature
of the exam allowed them to explore real-life situations and apply their knowledge. They
liked the fact that the exam felt like a conversation rather than a test. One student said,
“Interactivity and real-life situations allowed me to better understand the role of a teacher”.
This may also be due to the visualization element of the game (Figure 3). Visualizations
given in this material are from the game developed for this particular reason, and were
presented in Latvian but a translation of the text is given below for context. Eleven students
mentioned that the visualizations helped them better understand and engage with the
content. As one student stated, “It was visually pleasing to answer the questions”.

Interestingly, game-based learning reduces stress, as found by Dziob [10], and this
was supported by ten students who mentioned that the game-based format reduced their
stress compared to traditional exams. They felt that it was a more relaxed and enjoyable
way to demonstrate their knowledge. One student remarked, “It felt less formal, so the
stress around the exam was much less”. Although almost all students (60 students) found
this exam format to be different and more interesting than traditional written exams, there
is still room for improvement. Only one student mentioned that a traditional exam would
be preferable, and this was mentioned in the context of a lack of time, which most students
found challenging. In all, twelve students mentioned that there was not enough time to
write everything they wanted, and four students mentioned that 1000 characters were
insufficient to elaborate their answers. The game did not have specific elements that reacted
to time, e.g., “You have 2 minutes to answer the following question”. The time for the
exam was set by the lead professor, who tested the game before the examination. It was
deliberately set to ensure the students focused on the main information and did not provide
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unnecessary details. While the exam was constrained to a brief 1.5-hour timeframe, its
primary objective was to assess the students’ ability to articulate and demonstrate their
knowledge effectively.

VELAK GAITENLI...

Arti, pagaidi ludzu! Vai
varam parunat?

Figure 3. The game visualizes a conversation in the hallway.

Another aspect that is always a risk factor when using digital solutions is technical
problems. Six students mentioned that the classroom’s internet could have been better, and
they had concerns about not being able to save their answers due to these issues. However,
if the connection is poor, they can refresh the page, log in again using their username, and
return to the point where they left off. From a design aspect, one student mentioned in his
feedback that the progress percentage in the corner of the screen was a useful asset during
the exam and that it would be good to have it all the time. For now, the progress indicator
is shown after each topic is played out in the game, but this is something that can be added
to every slide (Figure 4).

Reti, bet diemzél art musu skola

saskaramies ar vardarbibu.
_~ Atpazisti to!

Figure 4. The game progress indicator, displayed in the upper left corner.
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In four cases, students mentioned the lack of space to write their answers to open-
ended questions. While it does not take much effort to change the basic visual elements,
the designer is restricted by some Genial.ly features, such as the limit of 1000 characters
that users can write within their open answers or the possibility of changing the words on
the buttons and write-in windows into foreign languages. For example, while questions
can be written in Latvian, to submit their answer, students need to press the “Send” button,
which cannot be translated from English to any other language (Figure 5).

Un vél viens jautajums. Kad Marija pabeigs skolu, kadu
dokumentu vina sanems. Vai ar to varés iestaties doktorantara?

Kadus izglitibas beigSanas dokumentus var sanemt
katra no izglitibas pakapém? Jauzraksta dokumenta
precizais nosaukums.

Figure 5. Inability to customize the words of the interactive question interface.

Although all the students had a good level of English, it would be better to have the
possibility to create all the content in the same language. In the context of adult education,
this does not pose a significant concern; however, when contemplating its application in
youth education, it could potentially become problematic.

When comparing the main insights from the article “Digital game-based examination
for sensor placement in context of an Industry 4.0 lecture using the Unity 3D engine—a
case study”, [16] showed similarities to our study. First, game-based exams can assess
problem-solving skills and practical knowledge in a realistic and engaging manner, and
although the study course does not provide the student teachers with hands-on experience,
from their answers it was clear that it was easier for them to envision the situation and
try to find a solution as they could in real life. This is mainly due to the second point—
the interactive and immersive design of the game—that allows students to demonstrate
their understanding in a more applied context compared to traditional exams. As some
students also mentioned they enjoyed the provided game, it can be agreed that a gamified
environment is more stimulating and enjoyable, leading to higher student engagement and
motivation during game-based examinations. Nevertheless, these two studies have their
differences in their complexity but show similarities in the conclusions reached.

To summarize, Table 1 provides a clear overview of the pros and cons of using Genial ly
as a resource for making exams from the student teachers’ and designers’ perspectives.
It highlights the benefits and drawbacks of both the game-based format and specific
features of the Genially platform, allowing educators to make informed decisions about
its implementation.

Observing these points can help identify areas for improvement. The concept of a
game-based exam generally has more pros than cons; however, the Genial.ly app, as a
platform for this purpose, shows an equal number of pros and cons based on this research.
Since many of these cons are technical issues that may be resolved in future updates,
Genial ly can still be considered a viable tool for designing game-based exams as the
interface and structure are intuitive and easily understandable and allow educators with
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no competencies in coding to develop interactive learning materials and exams to test the
knowledge gained during learning.

Table 1. Pros and cons of using genially for game-based exams.

Category

Pros

Cons

Game design

Fun, interactive Lack of time

Immersive scenarios to explore real-life situations
and apply knowledge

Game-based format was more relaxed and enjoyable  Different game types not suitable for everyone

Visualizations helped better understand and engage
with the content

Intuitive design and progress indicator

. Flexibility in content creation and design Concerns about poor internet connection and
Genially features L . - e 1.
(embedding links, different media) potential inability to save answers
Addition of “interactive questions” allowed for Limited ability to change language of interface
internal assessment within the game elements (e.g., ‘Send’ button).

Provides features to create intuitive and
mobile-compatible designs

1000-character limit for open-ended answers

Suitable for various educational contexts Assigning students their profiles

The broader implications of our findings for educational technology and assessment
practices are significant. Platforms like Genial.ly not only facilitate the integration of
gamification elements into assessments but also allow for comprehensive data collection
and analysis. This dual capability enhances the ability of educators to track and measure
student performance more effectively. The Authors hope that this article will inspire more
educators to provide their courses with different game-based exams as this research field is
still little explored.

An unexpected discovery from our study was that the game-based assessment tended
to induce less stress among a portion of students compared to traditional assessments.
By reducing anxiety, game-based exams can foster a more conducive learning environ-
ment, promoting better engagement and deeper learning; however, this needs to be more
accurately tested and researched.

However, this research has limitations, as it was conducted with only one test group
due to administrative reasons. This single-group approach restricts the generalizability of
the findings and may not fully capture the diverse experiences and outcomes that could
emerge from a broader participant base.

Future research could address this limitation by including multiple groups within the
same course. This would allow for a more robust comparison between different sets of
students, providing a clearer picture of how game-based exams impact various learning
styles and academic performance. Additionally, testing game-based exams in other subject
courses could offer valuable insights into the versatility and effectiveness of this assessment
method across different disciplines. By expanding the scope of the research to include
multiple test groups and a variety of subjects, future studies can more comprehensively
evaluate the potential benefits and challenges of implementing game-based exams in higher
education. This broader approach would help in identifying best practices and refining
the design of game-based assessments to enhance their applicability and impact in diverse
educational settings.

Overall, these findings suggest that incorporating game-based assessments in educa-
tional practices can revolutionize the way we approach student evaluation, making it more
interactive, engaging, and less stressful. This shift has the potential to improve learning
outcomes and provide more meaningful insights into student performance.
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5. Conclusions

In the pre-implementation phase, the Genial ly platform was evaluated for its inter-
activity, visual design, and customization to meet the objectives of an interactive course
examination. The platform offered flexibility in content creation and design, making it
suitable for various educational contexts. The addition of ‘interactive questions” allowed
for internal assessment within the game itself. In the implementation phase, the first
game draft was introduced to students, and their feedback indicated a positive attitude
toward such an assessment strategy. Students appreciated the game’s visual elements,
intuitiveness, and mobile compatibility. Recommendations included enhancing the visual
engagement and audio quality. In the post-implementation phase, this study found that
students generally had a positive experience with the game-based exam:

e  The research showed that the final exam can be organized in the form of an interactive
game to help students retrieve the knowledge learned during the course;

e A total of 60 out of 61 students who gave feedback expressed the opinion that the
game-based exam was a positive experience;

e  Opverall, 25% of students (N15) enjoyed the game’s interactivity and their immersion
in various scenarios;

o  FEleven students noted that the visualizations in the game helped them engage with
the content;
Ten students mentioned that they believe that such an exam reduces their stress levels;
While most students preferred this format over traditional written exams, there is
room for improvement, particularly in addressing technical issues and customizing
certain elements.

Based on student feedback, we recommend the following for educators interested in
implementing similar assessments:

e Combine question types: use a variety of question types to assess different skills and
knowledge areas, not only testing answers but also open-ended questions for their
thoughts;

e  Choose platforms that have data collection possibilities, to gain deeper insights into
student performance;

e  Ensure the design and visual elements are engaging and clear. Information design and
aesthetics play a crucial role in maintaining student interest;

e  Design questions and tasks that reflect real-life situations to make the assessments
more relevant and practical;

e  Craft questions and instructions that are unambiguous to avoid confusion and ensure
that students understand what is required of them. If possible, test them on a similar
audience.

From the designer’s view, they can consider resources and help from other specialists
to avoid burnout in designing game-based experiences as this is one of the main risks in
designing game-based experiences.

The significance of this study lies in using a game-based exam to enhance the teaching
of legal aspects of pedagogical processes. This research project showed that educators
with no competencies in coding can develop interactive games for knowledge testing,
which replace traditional knowledge testing formats. It has highlighted the benefits of
interactivity, reduced stress, and visual engagement in game-based learning but research
should be continued to analyze the role of game-based exams to reduce test anxiety. This
study also acknowledges the limitations related to technical issues and customization. The
Genial.ly app can be used as a platform for creating interactive game-based learning exams
with diverse forms of knowledge testing (quizzes with right and wrong answers, scenarios
where students should provide the solution for a problem, and open-ended questions
where students should provide their opinions).
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