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Introduction

Playing and learning from the past is an Erasmus project (Project Code: 2021-1-EL01-KA220-SCH-
000027810) that aspires to reduce social inequalities and promote cultural and social participation
and inclusion through the acquaintance and presentation of local cultural heritage of the countries
involved in order to cultivate the feeling of “belonging” to a wider community. New technologies
provide opportunities for the development of skills, creativity and participation in groups with an
emphasis on equality and anti-discrimination to realize the vision of a school that is open for everyone.

The coordinator of the project, the Directorate of Primary Education of Trikala (DIPE of Trikala), is a
large educational agency that operates as an organizational and administrative branch of the Greek
Ministry of Education in the city of Trikala, Thessaly. The main role of the Directorate of Primary
Education is to implement, supplement and co-ordinate the educational reformation policies imposed
by the Ministry of Education of Greece. In addition, it supervises and facilitates the realization of
various educational projects at schools, such as the Erasmus Projects held by many of our schools at
present. The other partners of the project are also the Developmental Centre of Thessaly in Trikala
(AKETH), the Governorship of Istanbul (Tirkiye), CRHACK LAB FOLIGNO 4D ODV (ltaly) and lasi County
School Inspectorate (Romania).

The project aligns with the curriculum of primary education, indicating that it is designed to fit within
the framework of the primary school system. This ensures that learners receive a well-rounded
education that includes cultural and digital literacy from an early age. It seeks to integrate technology,
cultural literacy, and digital literacy in a way that promotes cultural preservation, intercultural
understanding, and the development of essential skills for primary school learners. It aligns with the
goals of modern education and the need to prepare students for a diverse and technologically
advanced world by integrating cultural and digital literacy into the education of primary school
learners, with an emphasis on preserving and sharing cultural heritage.

Intercultural understanding is being fostered by using technology to highlight and preserve cultural
identities from various countries. This approach can help students appreciate and respect the diversity
of cultures worldwide and also recognize the importance of digital literacy in the modern world. By
incorporating online applications and ICT (Information and Communication Technology), the learners
are equipped with digital skills that are essential for their future. Preservation and transmission of
cultural heritage become the focal points. By using technology and innovative techniques, cultural
heritage becomes more accessible and engaging for students, thus ensuring its continued importance.
The use of multimodal approaches ensures the engagement of the students by combining different
modes of learning, such as visual, auditory, and kinesthetic, to cater to various learning styles and
make the learning experience more immersive.



The objectives of the project
The intellectual outputs of the project will be:

1) a guide of integrating Game Based Learning which will include basic information on GBL (Game
Based Learning), its pedagogical value, applications in an educational environment, technical
proposals for designing educational scenarios, approaches, practices and guidelines.

2) an application for mobile devices on a digital platform for browsing and presenting information of
cultural interest enriched with possibilities of augmented reality and integration with social networks.

3) an interactive educational game for primary school students (one for each partner country) that
will connect students with the history and culture of their region deploying modern technology.

The project familiarizes students with technology applications that combine real and virtual
elements in a real environment and enables them to work interactively at the same time. The learners
will practice in composing and telling stories through the use of printed and electronic media and
applications that will enhance their imagination and creativity. Collaboration is one of the main
aspirations of the project that prepares learners to practice and accept criticism, as well as to plan,
monitor and evaluate the value of individual and joint activities. Teachers will be acquainted with
innovative teaching methods to improve literacy as well as cultural literacy by incorporating the
targeted use of ICT in their teaching. The project guide will inform them how to exchange knowledge
about the use of digital tools for the implementation of the activities and develop team spirit and
collaborate with other teachers in matters of pedagogy and methodology.

The project aims to provide students with quality education and their educators not only with
knowledge but also with the appropriate educational materials and technical means. This is also a
guide on how to train themselves and adopt new innovative educational approaches. Possible
experience in similar actions will be the perfect companion for the adoption of the practices proposed
on our way to digital pedagogy. Digital pedagogy is not just using digital technologies for teaching, or
even approaching these tools only from a critical pedagogical perspective. Many educators find it
difficult to integrate games smoothly into their classrooms due to lack of time and logistics, but (as
research has now shown) they understand game-based learning as a way to engage learners as well
as different learning styles. But when administrators and educators do not incorporate a game or a
game-centered learning experience into their learning process properly, learners often struggle,
become frustrated, and ultimately fail to achieve the desired outcomes and benefits of game-based
learning.



The chapters

Playing and Learning from the Past guide is divided in four chapters.

In the first chapter, we explore the world of games, especially digital ones. We look at how games
have evolved over time and the different types of games out there. We focus on digital games because
they're not just fun; they can also help kids learn. We discuss how games can improve thinking skills
and teamwork. By understanding the basics of games, teachers can use them to make learning more
exciting and effective for primary school students.

In our second chapter, we explore the transformative landscape of game-based learning, considering
the evolving nature of learners over the years. As students' thinking patterns and attention spans
undergo shifts, we delve into the influential Prensky model, shedding light on how today's learners
differ and the implications for educational approaches. We navigate the concept of 'technology as a
friend' versus 'technology as a foe,' understanding the pivotal role technology plays in shaping the
learning experience. By examining these aspects, we aim to guide educators in leveraging game-based
learning to align with the changing needs and preferences of contemporary learners, fostering a
harmonious integration of technology as a valuable ally in the educational journey.

In the third chapter, we immerse ourselves in the realm of game-based learning design, drawing a
clear distinction between game-based learning and gamification. We uncover the myriad benefits of
incorporating games into education, while also acknowledging potential drawbacks. Central to our
exploration is the intricate connection between motivation, engagement, and game design, unraveling
how well-crafted game experiences can enhance learning outcomes. The chapter provides valuable
insights and practical tips for designing effective game-based learning, emphasizing the importance of
aligning educational goals with game mechanics. Additionally, we touch upon common pitfalls to
avoid, offering guidance to educators on navigating the nuances of game-based learning design for
optimal impact in the classroom.

The fourth chapter explains the benefits of integrating Game Based Learning in educational scenarios
and presents a collection of teaching scenarios and good practices from all the participants in the
project. These include ready-made examples for implementing game-centered learning scenarios,
charts, infographics, ready-to-use digital educational content and case studies.
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1.1. The importance of games

Playing is one of the most important activities of childhood. Children are entertained, have fun,
explore the world and learn at the same time. Games play a very important role in the development
of children as they contribute to their cognitive, physical, social and emotional well-being (Batdi,
2017). Playing is a child’s primary and most important occupation and a method of preparing them for
the future. It is generally accepted that games prepare children physically and mentally for life and
they are important tools that improve their creativity, develop their problem-solving skills and
enhance their sense of freedom (Mclnnes & Birdsey, 2013). There are many definitions of the word
game, mainly describing its dominant characteristics. Some of them report that what all games have
in common is “the element of fun, a competitive character with a challenge to achieve a goal, a set of
rules and constraints, and a specific frame”. A game is “a system in which players engage in an artificial
conflict, determined by rules leading to a quantified result”.

This guide is the final product of an intercultural project that was created with the aim to support
and develop the learners’ emerging cultural and digital literacy, by utilizing the cultural identity of
each country through the use of online applications. The project aspires to cultivate skills, attitudes
and values in terms of social significance, preservation and transmission of cultural heritage. At the
same time, through ICT, learners will take the opportunity to associate the real world with three-
dimensional virtual objects, to interact and collaborate inquiringly and utilize their empirical-
experiential knowledge through the possibilities offered by multimodal approaches. Cultural Heritage
and Technology encourage the cooperation and coexistence of peoples through the identification and
transmission of common elements. It cultivates tolerance for difference and signifies the importance
of diversity, in a world that is free from future xenophobic syndromes, stereotypes and prejudices.

The Curriculum of Primary Education provides ample opportunities for intervention through
innovative techniques with a view to aid the learners to acquire cultural and digital literacy skills, along
with basic literacy, from the early years of their school life so that they will be able to acquire more
complex ones in the future. All the partners of the project cooperated to promote and present the
main features of local cultural points of interest through innovative applications of technology. Our
aim was to strengthen the European dimension through interculturalism and promote the
understanding that technology does not overturn tradition and distinguishing features, but on the
contrary, with the appropriate manipulations and techniques, tradition can be showcased through the
combination of the virtual with the real world.

1.2 Game-based learning and its educational value

Game-Based Learning (GBL) is the use of games for educational purposes aiming to motivate the
participants and make them more engaged in the learning objectives. Games should be challenging
and add a fun objective to an otherwise seemingly routine task when used in an educational setting.
The use of games in learning increases the participant's skills, often without even noticing, as there
seems to be less pressure compared to traditional learning. Many studies reveal that engagement
affects both learning itself as well as motivation for learning and that educational games can have a
positive effect on this. According to Ignacio Lopez-Forniés: “Learning theories of socio-cultural
cognition or learning theories indicate that potential games have to motivate, engage and provide real
learning experiences.” (2021). Furthermore, integrating games into learning therefore can be justified
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by “...involving game elements, such as incentive systems, to motivate players to engage in tasks that
they otherwise would not find themselves involved...” (2021). As GBL has taken on a more prominent
role in the educational system in recent years, some scholars are also worried about the negative
impact of the digital element on children and young people. Hong et al. (2009) illustrates some of the
dreaded negative effects of using games in a learning environment: (1) turning some teenagers into
violent or aggressive persons among their peers; (2) undermining their role identities; (3) stifling their
thinking; (4) increasing self-alienating behaviors” Lopez-Forniés (2021) on the other hand asserts that
GBL is more likely to have more positive effects. “...the future of quality education must be student-
centered with a multidisciplinary and intelligent educational system supported by adaptive learning
programs, collaborative methodologies, and digital learning resources ...” (2021). Traditional ways of
teaching with just one educator speaking to a class of around 20-30 students are challenged and
considered insufficient, while elements of engagement are more evident in games.

Incorporating games into learning has also improved the flexibility of the learning environment and
its ability to integrate new forms of education, such as ‘active learning’. As a result, it develops
creativity, communication, motivation, and interest in learning and visualizes the learning outcomes
as the focus is on the students/ participants (Lopez-Forniés, 2021). Generally speaking, the learning
experience favors knowledge as an element that helps the cognitive process when games are
incorporated into the learning objectives. Furthermore, reviewed studies support that games are even
more effective than most conventional instructional methods; the characteristics of playful and
creative activities remind us of a positive relationship, removing the anxiety from the participants and
allowing them to avoid focusing on a specific goal. Lastly, Lopez-Forniés (2021) argues that “Play in
learning also develops twenty-first-century skills, which are very valuable for future designers, such as
teamwork, collaboration, co-creation, problem-solving, creativity or communication” (2021). This is a
positive outcome as learning these skills in a managed setting, such as playing games, takes away the
stress and pressure of the participants. The situation relies less on thinking only and academic results
seem less important as they are juxtapositioned alongside performance and feelings while playing,
such as the feeling of having fun. Furthermore, some games may be played in groups or teams,
creating a healthy competitive environment that enhances skills in problem-solving as a team and
communication.

Promotion of Adventure *Evaluation of Trade-offs

Mentality change *Awaereness Effiency

*Sense of Belonging *Social Interaction *Concentration

Ematinal Fulfilment
*Collaborative Relationship *Fairness and Justicy

Knowledge

*Acquisition of Knowledge *Reinforcement of Knowledge
enchancements

Educational

Values Thinking Skills *Observation and Perception *Flexible Thinking

Interpresonal Skills *Negative Emotion Management *Mutual Support

Spatial ability *Developing the student's spatial ability

Bodily coordination *Hand-eye coordination *Quick reaction

i

*Strategic Thinking *Memory Enchancement ]

Figure 1 Main educational values of the Super Word Search.
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1.3. Digital games

As explained earlier, there are many positive aspects to implementing games in a learning
environment. There are different types of games to explain this. There is mainly a distinction within
GBL between digital and logical/ physical games.

Digital games can be defined as online games, for example, card games such as poker, board games
such as scrabble, and brainteasers such as Rubik’s cubes, sudoku, puzzles, etc. Some are characterized
as logical/ physical and include more traditional sports, such as football, driving/ racing, swimming,
running, etc.

However, these two categories have become more interlinked in recent years, as many digital games
are also very logical, since they are designed to involve the player's reflection. Both online and physical
versions of these games are available. Many of these are now available online or are played indoors,
such as FIFA or Football-tables, despite their tradition of being played outside. Despite their
differences and similarities, these categories are not that distinct anymore. What is certain is that they
all add to the creation of a positive learning environment, enhance the objectives for learning and
motivate the contestants. Digital games can be effective in Mathematics, geography, or learning about
cultural heritage. These subjects are taught from an early age and are considered essential basic
knowledge. Modern societies are multicultural nowadays, and so are schools. Cultural heritage and
geography help us to discover more about our history and culture and the cultures of others. Using
games in education can be an interesting and less stressful learning environment for every participant.

1.3.1. Educational value of digital games
Now that the basics of GBL have been analyzed, we will consider how different types of games can be
used in various educational settings to add educational value to using GBL with children.

As explained earlier, engagement and motivation are essential parts of learning because without
them, it is difficult for children to absorb knowledge. GBL implementation is an effective approach to
creating a better learning environment for students. As observed in many studies, games can engage
players to learn more and stimulate their ability to think and create meaning due to the multisensory
settings of games (Abdul Jabbar and Felicia, 2015). Another main finding is the importance of
enjoyment and motivation, which are needed to keep the players engaged. There is no clear indication
of whether engagement depends on the nature of the game or the desire to learn. Nevertheless,
studies have revealed that students learn more from engaging in games rather than from traditional
teaching methods. It can be argued, therefore, that the engagement type is not so important as long
as learning objectives are met and knowledge is absorbed. Research by Abdul Jabbar and Felicia (2015)
found out that there is a gap in the effectiveness of GBL, and thus aimed to fill it. Their study identified
and illustrated the opportunities for learning and engagement offered by games through the following
questions:

(a) What elements can provide opportunities for students to become engaged in GBL activities?

(b) How do these elements create engagement and thus influence learning and motivation in GBL
activities?” (Abdul Jabbar and Felicia, 2015).

The results were the following:
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1. Most research reveals that gaming provides opportunities for players to gain from gameplay.

2. GBL helps students to develop their skills and knowledge and strengthens their ability to
handle the learning experiences provided by the games.

3. By reviewing the gaming elements that produce enjoyment and motivation, it becomes
clearer what makes students engaged and disengaged with gameplay and learning. Several
elements supported and triggered the players' enthusiasm, confidence, and strategic behavior
to access and understand the content and reach their goals.

1. Engaging students in GBL is primarily a matter of their cognitive and emotional involvement.

2. Thereis athin line between ability, motivation, and enjoyment that encourage students to go

beyond the requirements to meet extended goals.

Thus, GBL has many positive effects and offers notable educational value when used with children,
such as communication skills, teamwork, problem-solving, and creativity. It enhances engagement,
motivation, interests, self-confidence, and collaboration.

1.3.2. History

The history of video games is a captivating journey that began with the humble origins of interactive
electronic entertainment in the mid-20th century. From the simplicity of early experiments like the
Cathode-Ray Tube Amusement Device in the 1940s, the industry burgeoned with the introduction of
iconic arcade games such as "Pong" in 1972. The evolution continued with the rise of home consoles
like the Atari 2600, leading to the console wars of the 1990s. Technological advancements brought
about the era of 3D graphics and online gaming, while the 21st century witnessed the explosive growth
of mobile gaming. With the ongoing exploration of virtual reality, augmented reality, and cloud
gaming, the history of video games reflects a fascinating intersection of technology, creativity, and
cultural impact.

The Birth of Video Games

The history of video games dates back to the mid-20th century. The earliest experiments with
interactive electronic entertainment can be traced to the 1940s and 1950s. One of the first notable
creations was the Cathode-Ray Tube Amusement Device, designed by Thomas T. Goldsmith Jr. and
Estle Ray Mann in 1947. This device simulated missile attacks on a screen, allowing users to control
the trajectory of the "missiles" with knobs.

The Arcade Era

The true birth of the video game industry is often credited to the release of "Pong" in 1972 by Atari,
founded by Nolan Bushnell. "Pong" was a simple table tennis simulation that became wildly popular
in arcades, marking the beginning of the arcade era. Following the success of "Pong," the industry
experienced rapid growth, with companies like Atari, Namco, and Taito introducing a variety of arcade
games, including "Space Invaders" and "Pac-Man."
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The Home Console Revolution

The late 1970s and early 1980s saw the emergence of home video game consoles. In 1977, Atari
released the Atari 2600, the first widely successful home gaming system. This paved the way for other
companies like Nintendo, Sega, and Intellivision to enter the market. The 1980s also witnessed the
rise of iconic gaming franchises such as "Super Mario Bros." and "The Legend of Zelda," both created
by Nintendo.

The Rise of Personal Computers

Simultaneously, the personal computer revolution of the 1980s contributed to the gaming landscape.
Games like "Space Quest" and "King's Quest" by Sierra On-Line showcased the potential of narrative-
driven experiences on personal computers. As technology advanced, PC gaming became a formidable
force in the industry.

The Console Wars and 3D Graphics

The 1990s were marked by the intense competition between Nintendo and Sega in what became
known as the "console wars." Sega's Genesis and Nintendo's Super Nintendo Entertainment System
(SNES) captivated audiences with their distinct offerings. Meanwhile, advancements in 3D graphics
technology in the mid-1990s, epitomized by Sony's PlayStation console, revolutionized the gaming
experience.

The Advent of Online Gaming

The late 1990s and early 2000s witnessed the advent of online gaming. Titles like "Quake" and
"StarCraft" popularized multiplayer gaming over the internet. The launch of Microsoft's Xbox Live
service in 2002 further solidified online gaming as a mainstream phenomenon.

The Mobile Gaming Boom

In the 21st century, the proliferation of smartphones led to a boom in mobile gaming. Games like
"Angry Birds" and "Candy Crush Saga" became global phenomena, reaching audiences far beyond
traditional gaming demographics.

Figure 2 Some of the most famous digital games characters since 1990 to today.
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Virtual Reality and Beyond

Recent years have seen the resurgence of virtual reality (VR) gaming, with companies like Oculus and
Valve leading the way. The gaming industry continues to evolve with ongoing developments in
technology, with a focus on augmented reality (AR), cloud gaming, and innovative gameplay
experiences.

The history of video games is a tale of technological innovation, creative expression, and the continual
quest to provide immersive and entertaining experiences for players of all ages. From humble
beginnings in arcades to the expansive and diverse landscape of today, video games have become a
cultural phenomenon with a profound impact on entertainment and education.

1.3.3. Platform
Every digital game requires a platform to operate; a specific combination of electronic components or
computer hardware and associated software, also called a system.

Developers can create games for one platform or a limited number of platforms, but they can also 18
create games for every platform, depending on their intentions, and mostly for the digital market.

The different platforms suitable for digital games are the following.



Table 1 Platforms

Computer Game

PC games involve a player interacting with a personal computer (PC)
connected to a video monitor. Its openness allows developers to reduce
software costs, increasing flexibility, innovation, emulations, and

creation of modifications.

Home Console

A console is a specialized electronic device that can be connected to a
common TV set or composite video monitor, using a dedicated
hardware environment. Xbox, PlayStation, and Nintendo are the most

known home consoles.

Handheld Console

A handheld gaming device is a small, portable and self-contained
electronic device; it has the same characteristics as a console, but its

smaller dimensions enable you to carry it wherever you want.

Arcade Videogame

The vast majority of Arcade Games are in a vertical cabinet with the
player standing in front of it; while others use a tabletop approach, with
the screen displayed in a table-style cabinet with a see-through table

top.

Browser Game

A browser game is playable on web browsers, taking advantage of
standardizations of their technologies for functionality across multiple

devices and providing a cross-platform environment.

Mobile Game

Games playable on smartphones, tablets, and computers standardized

on the iOS and Android operating systems.

Cloud Gaming

Cloud gaming requires a minimal hardware device; the game is
computed and rendered on the remote hardware, using a number of
predictive methods to reduce the network latency between player input

and output on their display device.
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Virtual Reality Virtual reality (VR) games generally require players to use a special
headset providing stereoscopic screens and motion tracking to immerse
a player within a 360° virtual environment that responds to their exact

head movements.

Emulation An emulator enables games from a console or another different system
to run in an adapted virtual machine on a modern system, simulating

the hardware of the original and allowing old games to run, too.
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Figure 3 Player using PlayStation VR headset, a mix of Home Console and Virtual Reality.

1.3.4. Genre

Like any other form of media, digital games are categorized into genres. Genre names are easy to
understand, normally self-describing in terms of the type of gameplay, such as action games, role-
playing games, or shoot 'em up, though some genres have derivations from influential works that have
defined that genre.

Table 2 Game Gernes

Action Action games are simply games where the player takes absolute control
over the action, which consists mainly of physical challenges players must

overcome.

Adventure In adventure games, players usually interact with their environment and
other characters, solving puzzles with clues to progress the story or gameplay;
they rarely involve traditional elements from Action games and focus more

on occasional mini-games.




Action-Adventure

Action-adventure stands right in the middle, as we placed it in our
categorization; between action and adventure games, incorporating the two-
game mechanics—game-long quests or obstacles to overcome by using a tool

or item collected.

Role-Playing

Also known as RPGs, after Action games, Role-Playing ones are probably the
second-most popular game genre, frequently featuring medieval or fantasy

settings.

Simulation

Games in the simulation genre have one thing in common: they are all
designed to emulate real or fictional reality, to simulate a real situation or

event.

Strategy

Strategy games give players godlike access to the world and its resources;

players develop strategies and tactics to overcome challenges.

Sports

Sports games simulate sports such as golf, football, basketball, baseball, and
tennis; Olympic sports like skiing and pub sports like darts and pool, even if

less frequently.

Puzzle

Puzzle or logic games also require strategy, but less frequently than regular
Strategy games, as they usually take place on a single screen or playfield and

require the player to solve a problem to advance the action

Idle

Idle games are simplified games that require minimal player involvement like:
clicking on an icon over and over, rewarding those who complete simple

objectives, and making them feel satisfied.
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B POPULAR UIDED GAME TYPES

Game genres in high demand include the following:

Idle Role-playing Simulation Sports Strategy
games games (RPGs) games games games

Sources: GameLuster, Gaming Shift, Hacker Noan

Figure 4 Six popular videogame types, sources: GamelLuster, Gaming Shift, Hacker Noon.

1.3.5. Types of Games
Digital games can also be differentiated by Intent. Most video games are created for entertainment
purposes; a category otherwise called "core games". But there is also a wide subset of games

developed for additional purposes beyond entertainment.

Some of these subsets are the following:

Table 3 Types of Games

Casual Games

Simple gameplay to be rapidly understood (with quick to grasp rule sets)

and aimed at the mass market audience

Educational Games

Provide a form of interactivity and entertainment tied to game design

elements to help teachers and parents.

Serious Games

Serious games also involve other types of games, including fitness, flight

simulators, advergames, etc.

Art Games

Generate emotion and empathy from the player by challenging societal
norms and offering critique through the interactivity of the video game

medium.
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1.4. Game Design

Figure 5 The Oregon Trail, by Gameloft.

Of all Gamification and digital games development aspects, surely Game Design is the one that makes

people struggle the most to be understood. In order to make it easier to understood, here’s a table

with the most necessary complementary skills required.

Table 4 Game Design Core Elements

Visualization

Most games start on a paper project; the more detailed the project isin

this phase, the fewer iterations will be in the development.

Analysis

You will have to constantly examine other games to evaluate how
outcomes have been achieved, identify errors, provide effective
solutions, and apply what you have learned to the development of your

game.

Graphic and UX Design

You will have to make dozens of interface prototypes; ideally, they
should be refined, ready to communicate all information at a glance,

and easy to use.

Programming and Logic

You don't have to be a C ++ expert, but you will probably need to
understand scripting languages to make playable prototypes of levels

or maps.

Writing

If the game has a story and characters, designers usually do the writing

for it.
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Calculation skills

If your game is based on balancing statistics; you should be able to
analyze how each factor interacts with the other; Should bonuses be
expressed in numbers or percentages? Is it better to apply them

according to an additive or multiplicative logic?

Figure 6 Our cake is finally ready!

1.4.1. Game Design Elements

Game Design Elements are regarded as the basic building blocks of Gamification applications;
operating as a “hook” to keep players playing and make them develop a deep relationship with the
game. They are the most appropriate parts of the games that have a fundamental impact on the

processes when used in non-recreational contexts.

Table 5 Game Design Elements

Points Points are elemental in numerous games and gamified applications; they are
mostly rewarded for completing specific activities within the gamified
environment and represent the player's progress in numbers.

Badges Badges are visual representations of achievements and can be earned and

collected within the gamification environment; they confirm the players'
achievements, symbolize their merits, and visibly show their

accomplishment of levels or goals.




Leaderboards

Leaderboards rank players according to their relative success, measuring
them against a specific success criterion; leaderboards can determine who
performs best in an activity and are thus competitive indicators of progress

that relate the player's performance to the performance of others.

Performance graphs

Performance graphs are often used in simulation or strategy games and
provide information about the players’ performance compared to their
preceding performance during a game. In contrast leaderboards, and
performance graphs do not compare players' performances but instead

evaluate their performance over time.

Meaningful stories

Meaningful stories are game design elements that do not relate to the
player's performance; the narrative context where a gamified application is
embedded contextualizes activities and characters in the game and gives

them meaning beyond the mere quest for points and achievements.

Avatars Avatars are visual representations of players within the game or the
gamification environment; they can be chosen or even created by the
players; the design could be a mere pictogram, or they could be complexly
animated three-dimensional representations.

Teammates Teammates, whether they are other real players or virtual non-player

characters, can induce conflict, competition, or cooperation.

Digital Game-Based Learning is an alternative that is being used — with amazing and increasing

success — in pockets and "skunk works" around our corporations, schools and institutions such as the

military. From business simulators to pre-school "edutainment" titles, a new learning paradigm —

learning via play — is gradually emerging:

e Pre- schoolers learn the alphabet and reading through computer games

e Elementary students learn the K-6 curriculum on Playstations; scores rise 30-40%

e Computer chess becomes a big part of K-12 curriculums

e Typing games are among the top-selling software products

e High Schools students play a multiplayer online game to learn electoral politics

e Financial traders use computer games to hone their skills
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e Policy makers play a Sim City-style game to understand the health care system
e Business executives play at running simulated HR departments and oil refineries
e Engineers use a consumer-style video game to learn new CAD technology

e Military trainees fight realistic battles in video games - like simulators.

Game-Based Learning, whose non-technology roots go deep in the past, has become with the rise of
computers the learning wave of the future. It will soon cut across the entire population, from “cradle
to grave.” The goal is to show:

e What Digital Game-Based Learning is,
e Why itis different and better,

e Where it can be used, and

e How you can create and use it.

Not only is Digital Game-Based Learning a wide survey of what’s happening in this exciting field and a
manifesto of what can be accomplished, it's also a hands-on manual, since anyone — trainers,
executives, educators, parents, and especially you, the reader of this book — can begin using Digital
Game-Based Learning on some level much more quickly than you might think.

Figure 7 Pre- schoolers learn the alphabet
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2.1. How Learners Have Changed

The Internet and email have been an integral part of the lives of many if not most of our newest hires
for at least six years, the entire life of the World Wide Web. Instant messaging has already been with
them for a year or two, and for each succeeding class of incoming hires, this time will have been longer.
None of this stuff is “technology” for them. As Alan Kay reminds us, “technology is only technology if
it was invented after you were born.” This is their world, just as much as cars or the telephone was
the world of their parents. As Don Tapscott points out in Growing Up Digital, “Today’s kids are so
bathed in bits that they think it’s all part of the natural landscape.”

As a result of growing up surrounded by this incredible array of new technologies, the under-40
generation’s minds have literally been altered. “Rewired” is the popular term often used by many
whose frame of reference is technology.

The “mind alterations” or “cognitive changes” caused by the new digital technologies and media have
led to a variety of new needs and preferences on the part of the younger generation, particularly—
although by no means exclusively—in the area of learning. Don Tapscott’s research shows that these
people are “learning, playing, communicating, working and creating communities very differently than
their parents.” The result is a huge discontinuity, never before experienced in the history of the world.

The psychic and social impact of new technologies and their resulting environment reverses the
characteristic psychic and social consequences of the old technology and its environment”. In fact, he
says, “Every new technology necessitates a new war”.

2.2. Do They Really Think Differently?
Different kinds of experiences lead to different brain structures
Dr. Bruce D. Berry, Baylor College of Medicine

Baby Boomers, who include the vast majority of today’s trainers and teachers, grew up with
the clear understanding that the human brain doesn’t physically change based on stimulation it
receives from the outside, especially after the age of 3. “Ever since the 1950s one of the great themes
in neuroscience had been that neurons in the cortex matured during a critical period in the first few
years of life, and that the brain’s organization did not change much after that,” says neurobiologist
Michael Merzenich of the University of California—San Francisco. But it now turns out that that view
is, in fact, incorrect. (Cachia et al., 2009).

Several hours a day, five days a week, sharply focused attention—does that remind you of
anything? Oh, yes—video games! That is exactly what children have been doing ever since Pong
arrived in 1974. They have been adjusting or programming their brains to the speed, interactivity, and
other factors in the games, much as boomers’ brains were programmed to accommodate television.
This may not, in fact, be even the second time this “brain reprogramming” has happened. Some
scientists suggest at least two other major “brain programmings” in human history—one dealing with
the need to deal with radical change and the other to deal with the invention of written language and
reading where the brain had to be retrained to deal with things in a highly linear way.

Patricia Marks Greenfield, professor of psychology at the University of California—Los Angeles,
has been a long-time student of the effects of media on socialization and cognitive development.
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Greenfield reports that she became interested in this field when she realized that her son, then about
11, was developing thinking skills through playing video games that she didn’t have. Among
Greenfield’s findings are the following:

e Playing video games augments skill in reading visual images as representations of three-
dimensional space (representational competence). This is a combination of several
competencies, including partnering with the computer in the construction of the
representation, using the joystick (or other controller) as a “distanced” representational
tool, working in real-time, multidimensional visual-spatial skills, and mental maps.

e Skill in computer games enhances, and is a causal factor in, other thinking skills such as
the skill of mental paper folding (i.e. picturing the results of various origami-like folds in
your mind without actually doing them.). What is important, she finds, is this is a
cumulative skill—there is no effect on mental paper folding from playing the game for
only a few hours. These effects were found in other studies as well.

e Because no one tells you the rules in advance, video games enhance the skills of “rule
discovery” through observation, trial and error, and hypothesis testing. In Greenfield’s
words, “the process of making observations, formulating hypotheses and figuring out the
rules governing the behavior of a dynamic representation is basically the cognitive process
of inductive discovery ... the thought process behind scientific thinking.” Computer games,
she finds, require this skill.

e Video game skills transfer to and lead to greater comprehension of scientific simulations,
due to increased ability to decode the iconic representation of computer graphics.

e Playing video games enhances players’ skills at “divided attention” tasks, such as
monitoring multiple locations simultaneously, by helping them appropriately adjust their
“strategies of attentional deployment.” Players get faster at responding to both expected
and unexpected stimuli.

“Are these technologies in the process of creating a new person?” she asks. Her answer is that the
cognitive skills are not new, but the particular combination may well be. That observation was made
in 1984. Since that time, Greenfield’s subsequent research has confirmed and enhanced her earlier
findings. It is clear that we now have a new generation with a very different mix of cognitive skills than
its predecessors—the Games Generation. (Cachia et al., 2009).

2.3. Digital Media: A Second Language

Many people have referred to young people’s facility with computers as a second language, one that
their elders do not speak, or at least not as well as the young people do. “For adults computer skills
are a tool, but for teenagers using computers has become a second language,” writes Moore. It is an
apt metaphor. Citing the experiments of Doctors Hirsh and Kim, Moore suggests that “teenage facility
with the computer, like language facility acquired in infancy, may well emerge from a part of the brain
that adults do not use while doing the same computer operations.” McLuhan also refers to these
facilities in terms of language: “To educate the ‘turned-on’ teenager in the old mechanical style is like
asking a three-year-old who has just learned English to talk pidgin-English or to use a heavy Scottish
brogue. These things are not in his environment and therefore not cognizable.”

29



%
:
v
4
o
J

Figure 8 Video game

2.4. Different from TV: Manipulating Versus Watching

To understand today’s Games Generation learners, it is key for us to distinguish and separate those
mind changes that come from television from the mind changes of the next generations, influenced
as well by interactive technologies such as video and computer games and the Internet. The key
difference is that the Games Generations are active participants rather than passive observers.
Greenfield calls video games “the first medium to combine visual dynamism with an active,
participatory role for the child, they want to be users, not just viewers or listeners”. Although they use
both active and passive media, Games Generation members often prefer video games and the Internet
to television because of their interactivity. The point is that although both forms of entertainment will
continue to coexist, the Games Generation now lives much more in an interactive world—with the
emphasis on the “active.” So when trainers or teachers from the Baby Boomer generation bring in
passive video, in any way, shape, or form—as they love to do—they many think they are doing their

learners a favor. But what today’s learners crave is interactivity—the rest basically bores them to
death.( Chicu Smaranda Gabriela et al. 2018)

30



Figure 9 Different from TV

2.5. What About Attention Spans?

Older-generation folks often watch younger employees lose patience and tune out to traditional
training. Management and trainers may conclude that their attention spans must be short, but it just
isn’t true. | contend that the people who hold these short attention span views have not been
watching or listening to younger people closely enough. In the words of Edward Westhead, a former
biochemistry professor at the University of Massachusetts at Amherst: “Sure they have short attention
spans—for the old ways of learning.” Their attention spans are not short for games, for example, or
for music, or for rollerblading, or for spending time on the Internet, or anything else that actually
interests them. Traditional training and schooling just doesn’t engage them. It isn’t that they can’t pay
attention, they just choose not to.

Concerning attention spans, there are two relative newcomers to the medical lexicon, widely
discussed in the last decade or so: attention deficit disorder (ADD) and its sister, attention deficit
hyperactivity disorder (ADHD). (The whole thing used to be known as hyperactivity.) This so-called
disease is diagnosed in an enormous number of children, who are often treated with Ritalin and other
drugs. Dr. F. Xavier Castellanos, who heads the attention deficit hyperactivity research unit at the
National Institutes of Health, says: “Everyone knows people with attention deficit who can
concentrate well enough to play computer games for hours.” Some researchers say ADD comes from
an inability of a person’s brain to produce extended beta, as opposed to theta, waves. Determining
whether a child’s attention deficit is a result of illness or of boredom is not always easy, and we don’t
always get it right. But even when we do, interestingly enough, it is video games—the holders of even
these children’s attention—that are increasingly used to retrain children’s brains and help them
concentrate. ( Chicu Smaranda Gabriela et al. 2018)

This ability to choose selectively what counts for us and to learn through distraction is perhaps not a
new phenomenon, but is vitally important in an age of bombardment by digital media. It is the
phenomenon that will later be observed in children doing their homework with television, working
listening to music, and is a key, as we shall see, to improving and speeding up learning and training
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2.6. Reflection: The Disappearing Skill?

One of the most interesting challenges and opportunities in Digital Game-Based Learning is to figure
out and invent ways to include reflection and critical thinking (either built into the game or through a
process of instructor-led debriefing) with the learning and still make it a fun game. There are many
genres of games that already allow for this (think of chess.) It is something that many users of
simulation games, such as the military, have been doing for a while. Some of the Digital Game-Based
Learning examples that | will discuss in Chapters 9 and 10 have taken interesting steps in the direction
of building reflection and critical thinking into the software. But we can and must do more in this area.
(Marc Prensky et al. 2001)

Figure 10 Reflection and critical thinking

2.7. Ten Ways the Games Generation Is Different

Growing up on twitch speed video games, MTV (more than 100 images a minute), and the ultrafast
speed of action films, the Games Generation’s minds have been programmed to adapt to greater
speed and thrive on it. Yet when they go to school or go to work, educators and trainers typically give
them all the “no twitch” features of the past: “tell-test” education, boring corporate classrooms, poor
speakers lecturing at them, talking-head corporate videos, and, lately, endless “click and fall asleep”
courses on the Internet. Speed wise, we effectively give them depressants, and then we wonder why
they're bored! This is no doubt a big part of what the student means when he complains about having
to “power down” at school. Below are ten of the main cognitive style changes that | have observed in
the Games Generation, all of which raise a number of important and difficult challenges for education,
training, and business in general:

. Twitch speed vs. conventional speed

. Parallel processing vs. linear processing
. Graphics first vs. text first

. Random access vs. step-by-step

. Connected vs. standalone

. Active vs. passive

. Play vs. work

[ ]
00O N OO L1 B W IN -

. Payoff vs. patience
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e 9. Fantasy vs. reality
e 10. Technology-as-friend vs. technology-as-foe

2.8. Twitch Speed vs. Conventional Speed

The Games Generation has had far more experience at processing information quickly than its
predecessors and is therefore better at it. A big problem the generation faces is that, after MTV and
video games, they essentially hit a brick wall (short of piloting a jet, little in real life moves that fast)
hence the “depressants.” In the workplace, we see the Games Generation’s need for speed
manifesting itself in a number of ways, including a demand for a faster pace of development, less
“time-in-grade” before promotions, and shorter lead times to success. An important challenge for
today's business managers is how to speed up their assumptions around how quickly things can be
done, while still keeping sight of other key objectives, such as quality and customer relationships. They
need to create training and other experiences that maintain the pace and exploit the facility of twitch
speed while adding content that is important and useful. Digital Game-Based Learning is one of the
ways they can do this. (Marc Prensky et al. 2001)

Figure 11 Playing cards with historical characters

2.9. Parallel Processing vs. Linear Processing

Much of the Games Generation grew up doing homework while watching television and doing almost
everything while wearing a Walkman. They often feel much more comfortable than their predecessors
when doing more than one thing at the same time. Although some argue that parallel processing limits
attention to any one task, this is not necessarily the case—the mind typically has quite a bit of “idle
time” from its primary task that can be used to handle other things. Managers, trainers, and educators
need to be thinking of additional ways to enhance parallel processing for the Games Generation to
take advantage of this now more highly enhanced human capability. We can, whether in training or
elsewhere, feed them much more information at once than has been done in the past. Watch any of
them surf the Net—they’ll have dozens of windows open simultaneously. Having all the information
needed to do their job at their fingertips—numbers, video feeds, links, simultaneous meetings, and
the ability to move seamlessly between them—is the Games Generation worker's nirvana.
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2.10. Random Access vs. Step-by-Step

The Games Generation is the first to experience hypertext and “clicking around”, in edutainment, in
CD-ROMs, and on the Web. The result is the “hypertext minds leaping around” that William Winn
speaks of. Tapscott reports that the N-gen child takes in and outputs information differently. It
typically comes from multiple sources and occurs in a less sequential manner. This new, less sequential
information structure has increased the Games Generation’s awareness and ability to make
connections, has freed them from the constraint of a single path of thought. In many ways it is an
extremely positive development. At the same time, some argue, with justification, that unbridled
hyperlinking may make it more difficult for these workers to follow a linear train of thought and to do
some types of deep or logical thinking. “Why should | read something from beginning to end, or follow
someone else's logic, when | can just ‘explore the links’ and create my own?” they might, and do, say.
Although following one's own path often leads to interesting results, understanding someone else's
logic is also very important. A difficult challenge is how to create experiences that allow us to link
anywhere and experience things in any order yet still communicate sequential ideas and logical
thinking. (Marc Prensky et al. 2001)

2.11. Graphics First vs. Text First

In previous generations, graphics were generally illustrations, accompanying the text and providing
some kind of elucidation. For today's Games Generation, the relationship is almost completely
reversed: The role of text is to elucidate something that was first experienced as an image. Since
childhood, these people have been continuously exposed to television, videos, and computer games
that put high-quality, highly expressive graphics in front of them with little or no accompanying text.
The result has been to acutely sharpen their visual sensitivity. They find it much more natural than
their predecessors to begin with visuals, and to mix text and graphics in a richly meaningful way. A
well-known exploiter of this capability is Wired magazine, whose intensive use of graphics makes it
highly appealing to Games Generation readers yet difficult for many older folks to digest. Professor
Greenfield has documented these increases in representational skill and iconic understanding, citing
a worldwide rise of “performance” or “nonverbal” 1Q, which she terms visual intelligence. Technology,
and particularly video games, figures importantly in her explanation for this phenomenon. It is linked
to other changes we are discussing as well, since, in her words, “pictorial images, in general, tend to
elicit parallel processing.” This shift toward graphic primacy in the younger generation does raise some
extremely thorny issues, particularly with regard to textual literacy and depth of information. The
challenge is to design ways to use this shift to enhance comprehension, while still maintaining the
same or even greater richness of information in the new visual context. Computer and video games
designers are specialists in this area, which is a great advantage of Digital Game-Based Learning.
Another potential opportunity to use this heightened visual perception is to speed up learning by
allowing the user to take in a great deal of information at once. Already, as we have seen, makers of
MTV-style videos often include hundreds of images a minute, showing each image for a few tenths of
a second. But a few thousandths of a second is all it actually takes for an image to register. In an
experiment at Massachusetts General Hospital (MGH), Paul Whelan, Dr Scott Rauch, and co-workers
found that humans could perceive images that activate their fear circuitry without even being aware
of it. The MGH researchers used an approach known as masking; they showed subjects in a magnetic-
resonance imaging (MRI) machine photographs of fearful faces for a mere 33 milliseconds, followed
by a longer, masking exposure to expressionless faces for 167 milliseconds. The subjects had no
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conscious memory of seeing the fearful faces, yet their brains unequivocally did; the amygdala lighted
up even during the brief flash of a fearful face but not during the similarly brief exposure of a happy
face. Whelan feels this super quick exposure is a “very fast and preferential way” to get information.
(Marc Prensky et al. 2001)

2.12. Connected vs. Standalone

Young people and children of the 21st century have been called "digital children" in the pedagogical
literature precisely because the means of communication between them and the world is via digital
connections: e-mail, broadcast messages, bulletin boards, user groups, chat, multiplayer games, g-
suite platforms. These types of communication have been divided into asynchronous (billboards,
YouTube, Facebook, Twitter, etc.) and synchronous forms (sms, Skype, Whatsapp, telephone
communication). Some argue that this leads to 'depersonalisation' as people meet, converse, play
games and even work on the internet without ever seeing each other or knowing each other's names
or gender, so the two concepts in the chapter title need to be reinterpreted. According to Aldrich,
"People say classrooms are great because people can see each other. That's kind of a characteristic of
our generation [i.e., the older generation], but not the next generation, who are very comfortable
working with people they've never met, frankly don't even know how old they are, don't know or care
about their personalities. As a result of their 'connected' experience, the Game Generation tends to
think differently about how to get information and solve problems. For example, if | need an answer
to a question, | usually call three or four people who | think might know. It might take me a while to
get to them and it might take them a while to answer me. When a young person wants to know
something, they immediately post the question on a bulletin board where three or four thousand
people might see it and they'll probably get a much quicker and more timely answer.

Figure 12 Pupils reading newspapers

The challenge for teachers who are not part of the Game Generation is to invent ways to take
advantage of this way of connecting in interacting with these people, as the Game Generation do with
each other. (How many teachers, for example, instant message with their students, especially outside
of formal training?) The more we help connect all employees "mentally" as well as physically with each
other, the faster they will invent positive ways to take advantage of this cognitive shift. Digital game-
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based learning is one way to do this. Through digital games the 'connectivity' of the Games generation
also makes them much less constrained by their physical location and more willing to work in so-called
virtual teams. Already in the job market it is common place to form virtual teams. Such teams are
often recruited via internet messaging, operate seamlessly from widely dispersed parts of the world
and many never physically meet their clients or each other. Teachers need to become more adept at
managing these connected capabilities and directing the appropriate acquisition, enhancement and
deployment of information, knowledge and intellectual capital in schools.

2.13. Active vs. Passive

In terms of a snapshot approach to software, there is also a generation gap. Unlike their teachers,
students of the games generation rarely think of reading a textbook. They will play with the software,
pressing each key if necessary, until they figure out how it works. If they don't, they assume the
problem is with the software, not them - the software is supposed to teach you how to use it. This
attitude is almost certainly a direct result of growing up with Sega, Sony, Nintendo and other video
games where every level and monster had to be discovered by trial and error, and every tentative click
could lead to a hidden surprise. The games are almost all designed to teach you along the way.

Today, we see much less tolerance in classrooms among the gaming generations for passive situations
like traditional lectures and meetings and want these to be replaced by more active experiences like
chat, posting, browsing for information, and digital game-based learning, where students are not only
more active, but also have more control over what happens. The processes of 'design for doing' and
'design for learning' (i.e. designing systems and experiences that learners can actively use to learn,
rather than things they have to listen to or fear getting wrong) may become the new generation
equivalent of 'design for production', where making the product is an important aspect of the design
process. (Marc Prensky et al. 2001)

2.14. Play vs. Work

While some have argued that play and games are simply preparation for work, | believe that for today's
Game Generation, play is work and work is increasingly seen in terms of play and games. The fact that
real-life games are very serious doesn't make the gamer's approach any different from how they
approach game software. Achieving, winning and defeating competitors are very much part of the
ethos and process.

As the gaming generation enters the job market, their preference for the computer as a gaming
medium is already beginning to have a profound impact on the way work is done. Game interference
is occurring in work software. Financial companies are inventing game-like trading interfaces where
winning the game means making a real profit. And more and more workers are learning to do their
jobs through digital game-based learning. The educational resources available to the learner are likely
to follow the same path, all the more so because, for the under-14 age group, the play dimension must
come first. Educators need to develop new game interfaces that help the younger generation to work
and learn in their own cognitive style and should carefully reconsider their resistance to such changes.
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2.15. Payoff vs. Patience

A strong need for people of all ages is to get the satisfaction of effort. Video games in the media excel
at providing satisfaction, even virtual, as well as immediate feedback. A key result of this feedback is
a huge intolerance on the part of gaming generations for things that don't pay off at the expected

level.

People in the Game Generation make these win-versus-patience decisions every minute, and
sometimes in ways that are counterintuitive. The challenge for teachers is to understand how
important these trade-offs between winning and patience are to young people and to find ways to
give them meaningful rewards now, rather than advice about how things will pay off "in the long run."
In other words, there is a need for more tailored exposure to recommendations coupled with the
growing trend to pay for performance. Another challenge is the increasing use of equity as a
component of compensation, along with the replication of equity-like compensation structures to
reward students with a "share of the action" for their own initiatives and efforts. The growing
awareness that this generation wants to be rewarded now has also led to an increased willingness on
the part of many teachers to offer alternative ways of reward outside the classic system of grades and

marks.

2.16. Fantasy vs. Reality

One of the most striking aspects of the gaming generation is the degree to which fantasy elements,
both from the past (medieval imagery, Dungeons & Dragons) and the future (Star Wars, Star Trek and
other science fiction imagery), invade their lives. Although young people have always allowed
themselves to play with fantasy, the computer has made it easier and more realistic, bringing it to life

in many ways.

Sociologists might say that some or all of this fantasy play is due to a desire to escape the realities of
life today: fewer good jobs, more alienation and a degrading environment. Whatever its cause, the
fantasy phenomenon has certainly been encouraged by technology. Network technology allows
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people not only to create new fantasy identities, but also to express them to others and join fantasy
communities and games such as EverQuest.

So instead of admonishing Generation Games workers to "grow up and get real" and give up their rich
fantasy worlds, educators would be better off looking for new ways to combine fantasy and reality for
the benefit of all. One place where this is already happening is in the design of workspaces. Spaces
designed by the younger generation are very different from those of their predecessors and those
designed for them by the older generation. Companies already run by people from the Games
Generation generally have much more informal settings and often have special rooms for games, mini-
golf and 'fun' activities. The Microsoft "campus" is full of indoor and outdoor play opportunities. (Marc
Prensky et al. 2001)

Figure 14 Students in museum

2.17. Technology as Friend vs. Technology as Foe

Growing up with computers has generated a general attitude towards technology in the minds of the
gaming generation that is very different from that of their predecessors. For much of the older
generation, technology is something to be feared, tolerated or, at best, exploited for personal gain.

But for the gaming generation, the computer is a friend. It's where they've always turned for play,
relaxation and fun. For many of this generation, owning or having access to a computer seems like a
birthright. Being connected is a necessity. The huge generational reversal in tech skills, where parents
have to enlist the help of their children to use their expensive equipment, is now legendary. The
answers to the questions "What kind of computer will | have?" and "Will | have my own high-speed
internet connection?" are very often key factors in a young worker's decision about which job to take.

How can an older generation of educators relate to and help students who view computers and related
technologies in this way? One way is to empower them to create their own things: computer
applications, structures, models, relationships, web pages - that make sense for their generation, or
at least enlist them in the teams that create these things. A further approach is to constantly look for
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ways to communicate, transfer the necessary information and build the desired skills through media
that the younger generation willingly engages with, such as computers and games, i.e. through digital
game-based learning.

2.18. “Attitude”
In addition to all of the above, a defining characteristic of the Games Generation is "attitude" - an
irreverent, often sarcastic way of calling a spade a spade, a direct and nonchalant way of expressing
oneself. Perhaps this attitude is best captured by Jellyvison's highly successful You Don't Know Jack
series of games, in which the announcer personally berates you for not knowing the answers. ("What
were you thinking?").

To a huge and underappreciated extent, in our training and education, we give the Games Generations
very little worth paying attention to from their perspective, and then we berate them for not paying
attention. Many people used to the world of video games, MTV and their internet, the speed of twitch,
multitasking, random access, graphics first, active, connected, fun, fantasy, quick win world, are bored
with most current approaches to training and learning, however well intentioned. And worse, the
many skills that new technologies have actually improved (e.g. parallel processing, graphical
awareness and random access) - which have profound implications for their learning - are almost
entirely ignored by education and training.

So, ultimately, it is all these cognitive differences, resulting from years of 'socialising with new media'
and profoundly affecting and changing generational learning styles and skills, that are crying out for
new approaches to learning for the Game Generation, with a better 'fit'. And while certainly not the
only way, computer and video games offer one of the few frameworks we currently have that is
capable of addressing many of the changing learning needs and requirements of the Games
Generation. This is the main reason why digital game-based learning is beginning to emerge and
thrive. (Marc Prensky et al. 2001)

2.19. Fun, Play and Games: What Makes Games Engaging
Computer and videogames are potentially the most engaging pastime in the history of mankind. This
is due, to a combination of twelve elements:

e Games are a form of fun. That gives us enjoyment and pleasure.

e Games are a form of play. That gives us intense and passionate involvement.
e Games have rules. That gives us structure.

e Games have goals. That gives us motivation.

e Games are interactive. That gives us doing.

e Games are adaptive. That gives us flow.

e Games have outcomes and feedback. That gives us learning.

e Games have won states. That gives us ego gratification.

e Games have conflict/competition/challenge/opposition. That gives us adrenaline.
e Games have problem solving. That sparks our creativity.

e Games have interaction. That gives us social groups.

e Games have representation and story. That gives us emotion.
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2.20. The Prensky model

In designing a Game Based Learning (GBL) activity it is necessary to define the elements that
characterize an educational game. Then linking these elements to sound psycho-pedagogical
paradigms. The pedagogical value of the outcome is greatly increased if the teacher takes into account
the guidelines for game-based education.

In order to create games, we must first create rigorous conditions of emotionally enhanced victory
and defeat, so that we can make use of the results of Ivan Pavlov's experiments. These strict rules
were applied to each of the game levels. Each level of play is an environment where a player has free
choices, at any time the player can explore and learn at their own pace, staying true to the principles
Maria Montessori gave for Montessori Education.

Marc Prensky (2001, 2003) presents an analytical model of the different levels of learning developed
by a game, i.e. topics that are consciously or unconsciously learned by players in their efforts to
achieve the goals of the game. A successful game promotes intrinsic learning, i.e. learning experiences
are naturally created by the scenario, without giving the feeling of interruption or arbitrary game play.
The Prensky model helps by dividing the play experience into levels specifically, guiding educators or
game designers to look for and develop learning functions and goals at each level. Based on the
keywords we highlighted:

e How to play?

e  Whatrrules?

e  Why Strategy?

e Where Conditions?

e When/When Decisions/ Ethics

In this way, the teacher/designer can work at any level, introducing useful knowledge/skills elements
into a game scenario as they design the game play, rules, strategy, conditions and decisions the player
must make. For example, in a game that aims to raise awareness of elements of local culture, the way
the game is played (assuming it is played with cards) can be designed to provide players with useful
knowledge about the classification of buildings, local personalities, etc. (e.g. by organizing/classifying
cards). Similarly, rules and strategies can be designed to help players understand what is legal,
permissible, effective ways to act in the real world by adjusting those rules and strategies in the game
world.

2.21. How to play?

The player has to learn how the game is played, how the different elements of the game work: the
rules, how the different characters, objects or anything else in the game work and what the player can
do with them. At this level, research shows that games require players to learn how to distinguish
between different design patterns in space, thus improving their cognitive skills in which visuospatial
information processing occurs. Similarly, it can be hypothesized that a particular game mode may
correspondingly lead to the development of specific skills.

How to design a virtual city or theme park, how to fight virtually against digital enemies. How to train
a creature and help it evolve and, of course, how to operate the relevant controls (simpler or more
complex) of the game. (McGraw-Hill, 2001)

40



2.22. What can each player do? What are the rules of the game?

The rules are what each player can do, the rules define what is possible and allowed to do in the game,
as well as what happens if the player does not play or if a player breaks the rules. In digital games (as
opposed to traditional games) players often learn the rules as they play (through exploration) rather
than before they start playing. In fact the game is precisely about understanding its rules in depth by
exploring scenarios, strategies etc. This element of games could be exploited to help players develop
hypothesis testing skills. (McGraw-Hill, 2001)

2.23. Why? Why should the player do anything?

The strategy the player applies is obviously related to a deeper understanding of how to win the game
and can be a powerful learning element, especially in games that require a deeper and more in-depth
analysis of strategy (e.g. chess, military strategy games, etc.). Why would he prefer to apply one tactic
over another in the game? By exploring more or less gamers can be led to extremely useful conclusions
and it is reasonable for them to show a particular interest in strategy games.

2.24. Where: Where does the game take place? In what "world" and under

what conditions?

Players learn about the game world and the values in it. They become familiar with the game world
and values, with the specific conditions that the game creates, such as cultural metaphors, the
environment, environmental conditions (e.g. weather conditions, environmental pollution, etc.) At
the current level, technological advances in graphics, sound and feedback peripherals offer the
possibility of realistic immersion in the virtual world, involving almost all the player's senses. This is
thought to support deeper learning, because the more immersed one feels in a cultural environment,
the more one learns about himself. (McGraw-Hill, 2001)

A next element to consider is the answer to the question in what "world" and under what conditions
the digital game is evolving. Players need to learn the rules of the game and the values within it. Special
conditions are created in the game, which each player must know, such as cultural and social
conditions, cultural metaphors, fictions (e.g. words or characters with special behavior due to cultural
characteristics), environmental conditions (e.g. weather conditions, environmental contamination,
environmental conditions. The current level of technological advances in graphics, sound and force-
feedback controllers offers the possibility of realistic immersion in the virtual world.

2.25. When?

This is the level of decision making based primarily on some scale of morality, values, which are either
introduced by the game and developed by the player during the game or are already developed at the
player level. It is the type of decisions that are developed by the player or developed in-game based
on judgments about whether an action or strategy - all of which are legal according to the rules of the
game - would be acceptable to be implemented according to the ethics or overall value scale of the
student-player. Learning at this level is reinforced by sights, situations, sounds, music and other
emotion-generating elements (such as in films and narrative games). (McGraw-Hill, 2001)

As mentioned above, a successful game promotes learning intrinsically, i.e. learning experiences are
naturally created by the scenario, without giving the feeling of interruption or arbitrary unfolding of
the game. The Prensky model helps in that it divides the play experience into specific levels, directing
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educators or game designers to look for and develop learning functions and goals at each level. In this
way, the educator/designer can work at each level, introducing useful elements of knowledge/skills
into a game scenario as they design the game mode. Learning is also reinforced (or discouraged) by
rewards, punishments and other consequences within the game).

2.26. Conclusion

In general, the game can also be used to raise awareness of cultural heritage values among young
people, which, as we have seen from the implementation examples, is a success. Educational games
can be created taking into account Pavlov's techniques (mechanisms of victory and defeat), the
Montessori method (free choice of action and goal), but especially Prensky's model (endogenous
learning without interrupting the game). The use of games with personalized assistance provided by
the educator, succeeds in solving many of the problems of the current form of education by promoting
a flexible and personalized learning environment. (McGraw-Hill, 2001)

A final element is the level of decision making, mainly based on an ethics scale, values that are either
emphasized by the game and developed by the player during the game or are already developed. It is
the kind of decision based on considerations of whether a strategy - legal according to the rules of the
game - would be acceptable to implement according to the moral rules or value scale of the player in
general.
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CHAPTER 3:

GAME-BASED LEARNING



3.1. Game-based learning and gamification

Gamification and game-based learning have become buzzwords in education. There are significant
differences between the two when it comes to how they’re used and how they affect students. But
where does one stop and the other start?

Gamification is adding game elements to a non-game scenario. You reward certain behaviors with
benefits or by unlocking new features or services. Game-based learning flips gamification on its head.
Rather than implement game-like tropes into lessons, game-based learning uses actual games to

teach.
GAMIFICATION GAME-BASED LEARNING
Gamification is adding game elements to Game-based learning (GBL) flips
a non-game scenario. You reward certain gamification on its head. Rather than
behaviors with benefits or by “unlocking” implement game-like tropes into lessons,
new features or services. GBL uses actual games to teach.

Using games (such as Minecraft) to
teach specific learning objectives

Adding game-like elements (badges,
experience points, etc.) to a lesson

Motivation: Games are designed to
be intrinsically rewarding. May also
be extrinsically rewarding.

Motivation: Likely extrinsically
rewarding. |.E. the reward is tied
to grades.

Assessment is not within the “game.” Assessment is in-game.

Lesson content is adjusted to fit
the game.

Game-like aspects are adjusted to
fit the lesson content.

Figure 15 Gamification vs Game-Based Learning

If you're experienced with GBL, chances are you’'ve come across the terms “gamified” or
“gamification.” And while they’re similar, the two applications are distinctly different.

In game-based learning, teachers incorporate educational activities into their lessons which can help
students — independently or through teamwork — to refresh old concepts or solidify new ones.

By leveraging today’s students’ intimate knowledge of game play, teachers can create exciting learning
environments that increase student engagement.

Gamification pulls from elements of game design, such as:

e Gaining points
e Getting on leaderboards
e Earning badges
e Collecting other rewards

However, the biggest difference from GBL is its application in non-game settings. In your classroom,
gamification could mean creating a leaderboard for students who finish their homework on time every

day, and getting some kind of prize for the longest streak every month.
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3.1.1. Digital game-based learning (DGBL)

In an increasingly tech-filled world, DGBL takes things one step further and harnesses technology to
help make game-based learning even more engaging and effective. It Offers a delicate balance
between in-class lessons and educational gameplay. Teachers introduce students to new concepts and
show them how they work. Then students practice these concepts through digital games.

Figure 16 Digital game-based learning

A good DGBL platform should seamlessly track progress as students work through subject matter and
help identify where students are excelling, as well as where they need support.

3.1.2. Top benefits of game-based learning
Some educators and researchers still argue that game-based learning can be detrimental to
educational experience.

‘

Figure 17 Puzzles and elementary
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However, studies continue to show that games can positively impact things like students’ math and
language learning in many ways. Game-based learning:

e Helps problem-solving — Game-based learning can help students solve problems by
fostering skills like understanding causation, logic and decision making they can use in life
outside of school.

e Encourages critical thinking — Research has shown that GBL can improve students’ critical
thinking skills, “including the development of independent beliefs prior to engaging in
collaborative discourse and providing opportunities for guided reflection.” (Cicchino,
Marc. ,2015)

e Increases student engagement and motivation — A 2019 research paper found when
teachers incorporated digital game-based learning elements such as feedback, choice and
collaboration into their instructional design, students become more engaged and
motivated to learn. (Serrano, 2019)

e Introduces situational learning — Learning doesn’t only occur in our heads; it in fact, it’s
a fundamentally social process. Proposed in 1991 by Jean Lave, anthropologist, and
Etienne Wenger, a computer scientist, situated learning helps students understand new
concepts in the context of their social relationships.

e Addresses special education needs — GBL positively impacts special education
classrooms, too, according to this 2020 literature review. Researchers found that for
students with individualized education plans, “game-based learning is a must to help
guide instruction, create a positive environment, and generate academic success... [And
students] with autism [are] more successful and motivated when using computerized
games for academic lessons.”

e Foster collaboration

e Create a safe environment for learning through experimentation and trial and error.

e Help develop a spirit of patience and persistence among learners.

3.2. Potential drawbacks of game-based learning
As we mentioned above, not everyone is convinced of game-based learning just yet. GBL’s purpose
was never to replace teachers and traditional learning, but to help positively augment it.

Depending on your personal teaching approaches or a student’s individual learning style, there can be
drawbacks to game-based learning:

e Too much screen time

e Games aren’t always created equally

e Games can be a source of distraction

e It requires a technology learning curve

e Doesn’t replace traditional learning strategies

e Not always aligned to teaching or learning goals

Researchers still have much to study about GBL and, if not implemented effectively, teachers and
students can have a poor experience.



However, we hope resources such as the one you’re reading now help empower educators and
students alike to benefit from game-based learning — in school and beyond!

3.2.1. 7 Types of game-based learning examples
Exploring the world of GBL will open the door to many types and examples of games, whether you
teach pre-kindergarten, elementary or high school students.

Compared to games outside of the education space, “serious games” are ones designed to teach or
help students practice specific skills or content.

Figure 18 VR Experiences

Some of the most common game-based learning examples include:

e (Card games — A game that uses a traditional or game-specific deck of cards. “War” is a
traditional card game that can have a mathematical twist. Check out our list of classroom
math games to learn how to play.

e Board games — A game you play on a board that usually involves the movement of pieces.
Chess and checkers are popular ones, but there are hundreds if not thousands of board
games for kids to explore.

e Simulation games — A game designed to closely simulate real-world activities. The Sims,
which launched in 2000, is one of the most popular series of life simulation games that
involves creating and exploring virtual worlds.

e Word games — A game that’s typically designed to explore the properties of language or
the ability to use a language itself. Scrabble is an example of a traditional word game while
the app Words With Friends is a more modern one.

e Puzzle games — A game that emphasizes puzzle solving through one’s use of things such
as logic, word completion, sequence solving, as well as spatial and pattern recognition.
For example, Sudoku and 2048 are popular math puzzles.

e Video games — an electronic game wherein players can manipulate what appears on the
screen with, for example, a joystick, controller or keyboard. A couple that might pop into
your head are the decades-old classic Pac-Man, or, more recently, Fortnite.
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e Role-playing games (RPGs) — a game in which players assume the role of imaginary
characters who engage in adventures. A popular fantasy tabletop RPG is Dungeons &
Dragons and was first introduced in 1974. Prodigy Math Game is also a massively
multiplayer online role-playing game (MMORPG) where 1st to 8th grade students go on
exciting adventures and correctly answer curriculum-aligned math questions to progress.

Of course, the types of game-based learning you choose to use may depend on the students to have
in a given year. But you have plenty of options if GBL is something you want to try.

3.3. Engagement and game design

The game design of digital game-based learning plays an important role in student engagement. In a
study conducted by Ronimus et al. (2014), two game features, challenges and rewards, were
investigated to determine the effect on first and second grade students’ engagement levels during
digital game-based learning. The researchers were specifically interested in whether the game
features would result in sustained interest overtime, so the study was conducted for 8 weeks. One
hundred thirty eight students played a digital game-based learning game called Graphogame (Lyytinen
et al., 2009) a web-based learning game, which involves students in making letter-sound connections.
Students played Graphogame at home for eight weeks after previously playing the game at school.
Researchers chose to have students play at home to measure the impact of more time to engage with
the game on student engagement. Engagement was measured using an in game survey that was
completed by participants at the end of each game session. Researchers specifically focused on
enjoyment, playing time, and interest in reading when determining whether students were engaged.
Participants' initial enjoyment when playing the game was high and then decreased by the end of the
study. The total playing time for all participants was 179.60 minutes.

When the researchers analyzed the impact that rewards and challenges had on playing time they
found that there was no effect on total playing time. Reward games were found to result in an increase
in the duration of a game session initially, however, overtime play sessions became shorter. The
findings were that while the children were interested in the game initially, as time progressed their
engagement decreased.

As the researchers in the study began to look at the game’s elements and for key game design
principles that can increase student engagement, they found that several were missing, such as
collaboration, choice, and feedback. The lack of these key elements was proposed as a possible reason
for the decline in student engagement overtime during the study. This study concluded that student
engagement can be impacted significantly by game design. “When developing digital learning games
for young children with poor academic skills, it is important that the game fulfills the design principles
that support long-term engagement and interest in the subject matter” (Ronimus et al., 2014, p. 245).
Feedback is a key element in a game because if students do not receive feedback on their progress it
can lead to a decrease or loss of interest.

Giannakas et al. (2017), found that a lack of instructional frameworks for educators to use along with
mobile game-based learning, can result in not enough support for learners, particularly those who
struggle academically. As a result, when students struggle or face challenges and there is not an
instructional framework in place to support them; engagement can decrease. Including an
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instructional framework in teaching means instruction is designed using research strategies and
resources that can meet the individual needs of students (Marzano, 2007). Using an instruction
framework with digital game-based learning also allows for a connection to be made between the
game students are playing and academic content.

Khan et al. (2017) found through their study that using the Applied Model, Game Based Learning
Instructional Design (GBL ID), when designing lessons that incorporate the use of digital-game based
learning can enhance engagement. The six phases of GBL ID include:

e Considering the needs and characteristics of learners.

e Considering the objectives and goals of the lesson or instruction.

e Considering what will be acceptable evidence of creating instruction to support students
in making progress towards meeting learning goals.

e Designing and conducting and evaluation of the game, selecting games that meet the
needs of learners, planning and developing tech support, and introducing the game in the
real-life setting where students will be when they play the game.

e Selecting strategies and resources for students.

e Planning and developing instruction, learning experiences, and reflection for game
sessions. (Khan et al., 2017, p. 2773)

3.3.1. Motivation

Motivation differs from engagement. While engagement refers to a student’s active involvement
during learning, motivation is the student’s desire to begin learning or taking part in a process that
continues overtime (Keene, 2018). “A person who feels no impetus or inspiration to act is thus
characterized as unmotivated, whereas someone who is energized or activated toward an end is
considered motivated” (Ryan & Deci, 2000, p. 54). There are two motivation types based on the
reasons or goals that cause a student to take action. These two different types are intrinsic motivation
and extrinsic motivation. “Intrinsic motivation is defined as the doing of an activity for its inherent
satisfactions rather than for some separable consequence” (Ryan & Deci, 2000, p. 56). Intrinsic
motivation occurs when there is a connection between the individual and the activity.

Activities that individuals are motivated to take part in can be referred to as intrinsically motivated
activities (Ryan & Deci, 2000) part in a process and that continues overtime (Keene, 2018). “A person
who feels no impetus or inspiration to act is thus characterized as unmotivated, whereas someone
who is energized or activated toward an end is considered motivated” (Ryan & Deci, 2000, p. 54).
There are two motivation types based on the reasons or goals that cause a student to take action.
These two different types are intrinsic motivation and extrinsic motivation. “Intrinsic motivation is
defined as the doing of an activity for its inherent satisfactions rather than for some separable
consequence” (Ryan & Deci, 2000, p. 56). Intrinsic motivation occurs when there is a connection
between the individual and the activity. Activities that individuals are motivated to take part in can be
referred to as intrinsically motivated activities (Ryan & Deci, 2000).
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Figure 19 Motivation

“Extrinsic motivation is a construct that pertains whenever an activity is done in order to attain some
separable outcome” (Ryan & Deci, 2000, p. 60). Extrinsic motivation sometimes occurs through
rewards being used, for example, students receiving prizes for completing levels in a game. A concern
that is often mentioned in regards to extrinsic motivation is that the effects will not last once rewards
are removed. Some proponents for extrinsic motivation point out that extrinsic motivation can
become internalized and lead to intrinsic motivation or higher engagement.

According to the self-determination theory of motivation, extrinsic motivation and intrinsic motivation
are both key towards influencing and driving behavior through self-determination (Ackerman, 2019).
“Self-determination theory maintains that the more self - determined, or internalized, extrinsic
motivation is, the better the observed behaviors or outcomes; for instance, deeper learning” (Unlii &
Dettweiler, 2015, p.688). Self-determination is important because it deals with people feeling that
they have control over their lives. According to Unlii and Detweiler (2015), the more extrinsic
motivation is internalized, the more autonomous a person is. Self-determination theory at its core is
focused on people feeling they have control over their lives (autonomy) and the impact it has on their
motivation to engage in certain behaviors or activities.

3.3.2. Tips For Best Game-Based Learning Design

a) An Impressive Start
We live in an age where information is easily available and we are being bombarded by it from every
angle. In such a situation, we filter out information easily and don’t pay attention to anything for more
than 30 to 60 seconds. This significantly lowers attention spans, meaning digital learning designers
don't only need to create digital learning that helps learners and employees learn new knowledge and
develop skills but also use strategies in digital learning that keep learners engaged, motivated, and
interested throughout the duration of the course.

One way to capture the individual’s attention is storytelling. You could initiate your scene with a
cutscene (animation or video) that informs the learner of the actions of the character and the logic
behind it.
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Once that cut-scene is over, you could move into a third-person or first-person view of the character
or provide the learner with options like sound, play, pause, settings on the screen.

b) Adult Learning Principles
When designing it, you need to remember it is game-based learning and not a game and it should be
based on adult learning principles. Entertainment and engagement are important parts of this learning
exercise but they should not deviate from the main focus, which is learning.

Game elements should be used in such a manner that adherence to adult learning principles persists.
The players should be able to explore the game environment, and they should have the ability to make
decisions and have specific goals to fulfill which would provide them relevant and practical knowledge
within the gamified learning journey.

c) Game Elements as Motivation

Badges, achievements, points, collectibles for their character or avatar as well as leaderboards are
game elements that motivate the learners to play more which in turn, means more learning for the
participant. Using these game elements in your game is really important for an effective learning
journey. Another way to motivate them would be to provide the leaderboard’s top-rankers a tangible
every month or every so often. In this way, people can bring the points they obtain to life, by going to
the shop and buying real-life objects with points. This can bring instant gratification for the
participants. The leaderboard becomes not only something virtual but something that can have an
impact in real life.

Figure 20 Helping children learn with Gamification

d) The Element of Risk
Behavioral Psychologists believe humans enjoy taking risks. In fact, they love it so much that it
motivates them and can even be addictive. Therefore, you can use this motivator to your advantage
and include the element of risk to your game-based learning, by providing the players with scenarios
with high-stakes or questions where they stand to win big or lose it all (badges, collectibles, points, or
even their place on the leaderboard) based on their performance and a simple decision they make.

e) A Challenging Game
If humans don’t find something challenging, they lose interest in it and they also wish to be respected.
These are both adult learning principles that need to be incorporated into your game-based learning
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design. By making a game easy to finish, the element of challenge is neglected and is an insult to the
player’s intelligence.

While the game shouldn’t be the hardest ever that the player doesn’t even try to complete it, it should
frequently have levels, scenarios, activities, and questions that take an extra effort on the behalf of
the player and they need to give it a few tried before being able to clear it.

3.3.3. Common game-based learning mistakes

Of course, game-based learning isn’t as easy as just adding some badges and points and hoping it all
works out. Effective game-based learning requires the designer to research extensively and define
clear learning objectives. There are some common game-based learning mistakes but can be avoided
when developing gamified eLearning experiences:

a) Rewards Give Priority Over Results
Rewards aren’t what your game-based learning strategy should revolve around. They are incorporated
to assist your online learners to reach their desired outcomes.

The learning objectives are the heart of your eLearning journey. The badges and points are only there
to motivate them and boost their morale. So, you need to start with explicit learning objectives and
then establish how the game mechanics fit into the picture, not the other way around.

b) Complicated Game Mechanics
The game mechanics should be straightforward and simple to comprehend. Leaderboards and point
systems are important but don’t use complicated ones with a complex set of rules and criteria that
the participant struggles to comprehend.

c) Putting eLearning Navigation Design on The Back Burner
The learners should be able to easily navigate the eLearning course, even with the game mechanics
involved. For example, their progress to the next level or participation in each elLearning activity
should be allowed without misplaced buttons or cluttered pages affecting their entire elLearning
experience.

d) Ignoring Social Learning Opportunities
For game-based learning to be effective, the learners need to step out of the bubble. Social learning
tools should be integrated into the eLearning experience and peer-based and trainer-based feedback
should be facilitated.

e) Unspecified Criteria
This can occur in two ways. One is not defining the criteria at your end when developing the gamified
elearning course. The second is not informing the learners of what is expected of them to move to
the next level and higher up on the leaderboard.
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3.4. What about gamification?

In Gamification typical videogames dynamics are applied in non-playing contexts, including
educational and promotional ones for teaching young children and students. The user is at the center
of the process, actively involved in game dynamics and developing a deep empathy bond with the
game. This practice allows us to carry out actions that, in a non-enjoyable way, could result in boring
or everyday tasks. Gamification engages people who have fun in various kinds of activities.

The main goals of Gamification are:

e Retention to the tool which uses Gamification processes;
e Increase user engagement through having fun.

Game dynamics are necessary to “gamify” any service.

Fabio Viola, one of the major Gamification designers, claims that the Gamification goal is not to
transform the experience into a game but to use videogame design proper techniques (including
stimulus of competition and status’ exaltation) and put them into a familiar context, like an app or a
site, for example.

The ol -
fun way
{0 engage

&_r ® ® » Gamification is a process of using game thinking and mechanics » & »
f to engage users. This concept can be applied to both customer ®
facing applications and employee facing applications in the b

company’s business model. Enterprise architects must be ready *

to manage a variety of “player types” (achievers, socializers, *

explorers and killers) and deployment scenarios. -

Figure 21 Gamification definition, by Felice Pescatore.

3.5. Good practices
AKETH was involved in an Erasmus+ project titled “EN.GA.G.E. digital games for entrepreneurial
education in Primary and Secondary schools” (https://erasmus-

plus.ec.europa.eu/projects/search/details/2017-1-IT02-KA201-036947 ).



https://erasmus-plus.ec.europa.eu/projects/search/details/2017-1-IT02-KA201-036947
https://erasmus-plus.ec.europa.eu/projects/search/details/2017-1-IT02-KA201-036947
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Figure 22 www.engagegame.eu

EN.GA.G.E. aims to rethink education by fostering entrepreneurial transversal skills and
entrepreneurial culture by involving the educational communities of the partner countries in order to
foster entrepreneurial transversal skills through the use of digital games.

EN.GA.G.E. aims to:

a) carry out a review of the educational games directly or indirectly focused on the entrepreneurial
learning,

b) co-create, test and review two digital games for entrepreneurship

The EN.GA.G.E. project focuses on the importance of nurturing the entrepreneurial mindset in Primary
and Secondary schools across Europe, combining the findings of the integrated desk and field research
(101) and the feedback collected during the EN.GA.G.E. training sessions for teachers (Learning
Teaching Training Activities) with the designing and testing of two digital games (102): Recyclock Party
and MyTop — Manage yourself to opportunities powerfully.

3.3.1. Using Recyclock party digital game in the classroom
e Link: https://erasmus-plus.ec.europa.eu/projects/search/details/2017-1-IT02-KA201-
036947
e Age Range: 8-12 years
e Prerequisites: N/A -
o Duration: 40 minutes approx. -
e Llanguages: EN, IT, GR, FR, RO -

Mission: The player is a member of the class committee who will be responsible for organizing a
welcoming party for Erasmus+ exchange students! The player will have to select the country where
the final party will take place (4th level). In the other 3 levels, the player will play in the other partner
countries (Greece, Italy, Romania, France).

In order to organize the party, the player is going to need funds!

The player will have to get the necessary funds by collecting the waste throughout the city and taking
them to the ecological area, where he/she will be repaid with coins (the value of the item depends
upon the type waste!). Once the money is obtained, the player can buy the necessary items for the
party in the city shops. The player is asked to buy at least 1 item per category. Categories are:
Decorations, Food, Drink and Music.
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The game consists of 4 levels. Each level represents 1 of the 4 countries. In the first 3 levels, there are
10 items (waste) that the player needs to collect. In order to collect the waste, the player has to
wonder around the city/level and find the items. When he/she find the item/waste, a question will
pop up.

The player has to answer the question correctly in order to successfully pick up the item/waste. Once
all 10 items are found —or when time is over (10 minutes), he/she will proceed to the next level. When
player successfully finished all 3 levels, he/she has to purchase the items needed for the party from
the shopkeeper in the 4th level. In the 4 th level, the more items player buys, the more points he/she
gets! Once all the required items are purchased... the player can start partying! Once students have
completed all 4 levels, they will receive a Certificate.

Q o/10
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Figure 23 Recyclock game

3.3.2. Using MyTop Digital game in the classroom
e Link: http://www.engagegame.eu/en-ga-g-e-digital-games/
e Age Range: 14-17 years
e Prerequisites: Basic Concept of Business Management (employees, raw materials, final
products, pricing, customers)
e Duration: 40 minutes approx.
e Llanguages: EN, IT, GR, FR, RO

Mission: The player inherits a store, his/her mission is to make the store grow, earn as much money
as possible and be a successful entrepreneur! The game consists of 1 level, the player will have to
choose the city/country and his/her business sector among: Decorations, Food, Drink and Music. The
player has complete control on every part of his/her business. That includes: Staff recruitment,
Employee’s happiness, Purchasing needed supplies/raw material, Pricing, Customer’s satisfaction.
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The 1st step is to set up the company, with a special focus on the employees. The Player will need
employees in order to turn raw material into final products. The Happymeter bar will show the player
if the employees are happy or not! If not, the player will need to take measures to improve their
working conditions.

The second step is to buy raw materials. As the production starts, new customers will come to the
store. The player will have to set the price and answer some questions. The Player will be asked to
answer to some questions, if he/she gives the correct answer, the customer will be satisfied and this
will increase the sales!

Unexpected events may occur that will force the player to move across the city or make changes in
the business.
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Figure 24 MyTop game
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3.3.3. Using MonA Augmented Reality Game
e Link: https://www.monaproject.eu/en/outputs/io-3
e Age Range: 14-17 years
e Prerequisites: Basic Concept of Business Management (employees, raw materials, final
products, pricing, customers)
e Duration: 40 minutes approx.
e languages: EN, IT, GR, FR, RO

The interactive game revolves around a shared scenario, serving as the central theme for the
comprehensive educational experience. This game will function as a bridge, connecting the diverse
cultures and arts showcased within the premises of the project partner museums. The mechanics of
the game will engage school groups and can be seamlessly incorporated into both in-museum
activities during school visits and classroom settings.

This product aims to achieve the following objectives:

e Reshaping the perception of museums in EU countries, highlighting them as valuable
educational venues, especially in smaller towns.

e Cultivating collaboration between museums, school communities, and technology
stakeholders to deliver contemporary education.

e Transforming museum educational programs into effective tools for classroom learning
facilitation.

e Redefining museums in EU countries as appealing destinations for children and young
adults.

() @ tsitsanis.eu.ngrok.io/load/

Museopedagogy
and Augmented
Reality

als |
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Designed & Developed by AKETH
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"The European Commission support for the production
of this website does not constitute an endorsement of
the contents which reflects the views only of the
authors, and the Commission cannot be held
responsible for any use which may be made of the
information contained therein.”

Figure 25 Mona Game - Tsitsanis
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4.1. TEACHING SCENARIOS

4.1.1. What is an Educational Scenario?

An educational scenario is a structured plan describing the educational process of a course intended
to guide teachers during this process. It defines the form and the content of the teaching experience
(learning outcomes, pedagogical theories, orientation, etc.) and provides the sequence of the learning
activities and learning material during a specific learning process.

According to the learning objectives of each educational scenario, specific educational methods are
used, which in turn determine the flow of activities, the appropriate tools, and the role of the teacher.

4.1.2. What is scenario-based learning?

Scenario-based learning (SBL) uses interactive scenarios to support active learning strategies such as
problem-based or case-based learning. A typical scenario involves students following a storyline,
usually based around an ill-structured or complex problem, which they are required to solve. As part
of the process, students must apply their subject knowledge, critical thinking, and problem-solving
skills in a safe, real-world context. SBL is often non-linear and can provide numerous feedback
opportunities to students, based on the decisions they make at each stage in the process. Scenario-
based learning may be self-contained. Completing the scenario can be the entire task, or it may be the
first part of a larger assignment requiring the student to complete it, and then provide a written or
oral reflection and self-assessment on the process.

4.1.3. The Types of scenario-based learning
What type of scenario is the most suitable solution for you and your class? Depending on their learning
purpose, scenarios can be simpler — mini-scenarios, or more complex — branching scenarios.

Mini scenarios are best suited to straightforward learning situations, where one decision leads to a
certain solution. Students’ problem-solving abilities are improved through these types of scenarios. A
real challenge is presented, you make your choice, you see the realistic consequences, and then the
scenario ends. Mini scenarios are useful when:

e The real-world decision is self-contained, making the choice part of a longer conversation
or process, but its consequences would not seriously affect anything later in the process.
To illustrate that: "Andreas, a 33-year-old single man with no health issues, wants a health
plan with international coverage and no copay. Which plan would you offer?"

e You want to help people practice the same task with different variables. The health
insurance example could be repeated with several other customers, including a 55-year-
old woman, a couple planning to have a baby, etc. You do not need to practice the entire
conversation; you just focus on recommending the right product.

Branching scenarios, on the other hand, target more complex situations, where any choice or decision

can change how the following scenes will evolve. A branching scenario contains multiple questions
(decision points). The consequence of one decision affects the next decision. This type of scenario
focuses more on developing students’ critical thinking and challenges all their knowledge and skills.
Two people going through the same branching scenario could see different questions and storylines.
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Whatever type of scenario you go for, it will transform your students from passive observers into
active and involved participants in the lesson. The unfolding of the narrative of a branching scenario,
which comes with one or more characters, a plot, and various possibilities of reaching the end of the
story, creates a memorable experience, thus helping students better retain the information they learn.

Branching scenarios are useful when a decision made at one point determines the input for a decision
made later. A classic example is a tricky conversation in which you ask the wrong question, limiting
the information you have to work with in a later part of the discussion.

They help individuals practice:

e Recognizing and recovering from mistakes, especially when the recovery might require
several decisions

e Making decisions in extended, ambiguous situations

e Deciding when to stop gathering information and act

¢ Evaluation of the game outcomes and students’
learning experiences

* Scaffolding to assist students in reaching the learning
goals

* The traditional role of the teacher in the beginning of
the lesson

¢ The passive role where the teacher just tries to stay as
observant

» Taking on a personna of a character within the game
or one that fits within the narrative

» Assistance for the operational use of the educational
games/tasks

« Facilitation of the kind of competition that will help
students through the learning outcomes

» Taking on a personna of a character within the game
or one that fits within the narrative

€CCECCEEK

Figure 26 Learning Scenarios

4.1.4. Teachers’ role in teaching/learning scenarios

In the life cycle of a teaching scenario, trainers/teachers follow a path of different tasks/roles to
facilitate the best learning experience. Learners follow phases assigned to them sequentially while
trainers maintain the phases below.
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4.1.5. When would I use SBL?

SBL can be used in a wide range of contexts and works effectively, especially when used to simulate
real-world practice, providing opportunities that may be difficult for students to experience within the
confines of a course.

SBL can be part of either formative or summative assessment. SBL usually works best when applied to
tasks requiring decision-making and critical thinking in complex conditions. Tasks that are routine to
the students will require little critical thinking or decision-making and may be better assessed using
other methods.

4.1.6. Why you should consider scenario-based learning

Scenario-based learning engages students by giving them control over their decisions during the
learning process. Scenarios enable learners to tap their already-established skills and apply them in
real-life circumstances.

Students are motivated when the skills they possess give them opportunities to improve. They will
always appreciate real-life situations where their skills are applied. Scenario-based learning simulates
real-world conditions and allows students not only to conclude but to also take responsibility for what
they’ve decided. Furthermore, they can always get back on the right track if they embrace the wrong
option.

Scenario-based learning allows students to fully apply their knowledge and skills in a simulated setting,
even in online courses that increase the likelihood that learners will remember the concepts further.

4.1.7. How to create a scenario-based learning environment?

e Choosing a topic: Remember that non-routine tasks lend themselves to scenario-based
learning. Consider using ‘critical incidents’ and challenging situations in your subject area.

e |dentify the learning outcomes: It is essential to identify what students are expected to
achieve on completion of the scenario and then work backward from the learning
outcomes to create the situation that will lead to learning.

e Decide on the format: Will the scenario be delivered in a face-to-face or an online context?
What media (photographs, audio, video) and other resources will be required? If an online
scenario is preferred, will it be supported by other activities, such as wikis, discussion
forums, etc.?

e Choosing the medium: Learning outcomes can be shared in a variety of ways. Think of a
relevant medium topic that can transfer the learning outcomes to the learners.

o Identify the trigger event or situation: This will be the starting point of your scenario. As
part of the scenario creation process, key areas and decision points are identified for
feedback and student reflection. Creating a storyboard is an effective way to do this.

e Peer review the scenario: Ask colleagues to work through the scenario to ensure that it
flows in the way expected, and achieves the intended outcomes.
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ChecKlist: Is SBL the right option? (Clark, 2009)

Are the outcomes based on skills development or problem-solving?
Is it difficult or unsafe to provide real world experience of the skills?

Do your students already have some relevant knowledge to aid decisions?
Is it difficult or unsafe to provide real-world experience of the skills?

Do you have time and resources to design, develop, and test an SBL
approach?

Will the content and skills remain relevant for long enough to justify the

development of SBL?

Figure 27 SBL

4.2. TEACHING SCENARIOS ON GAME-BASED LEARNING

Game-Based Learning (GBL) is the adoption of games with serious goals (i.e. educational objectives)
as tools that support learning processes in a significant way. It is also known as educational gaming.
Therefore, games serve as the medium to promote active learning and improve students’ problem-
solving skills, not just simple fact memorization. There is evidence that certain target groups (e.g.
school students) can increase personal fulfillment and lead to higher performance. Game-based
learning involves competitive elements where students compete against each other either individually
or in teams. Healthy competition in classrooms can motivate students to engage more in those
learning activities that promote more learning.

4.2.1. Game-based Teaching and Learning

The didactical game can be considered part of an educational scenario in teaching and learning.
According to Delors (2000): "Education's pillars in the XXI century are: learning to know, learning to
do, learning to be and learning to cohabit”. The teacher creates training situations and sets the
appropriate strategies for teaching/learning to facilitate effective learning. The choice of methods
used in teaching/learning is closely related to objectives and expected results. A reference to this is
the "learning pyramid" (figure no. 2) which displays the extent to which new information is
recollected, depending on the educational method used.
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Average student retention rates are as follows:
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Figure 28 Learning pyramid

Despite the controversies related to the subjectivity of the proposed percentages (correctness), we
note that the first three methods at the bottom of the pyramid have registered the best values.
Teachers must identify the best teaching aids and methods to meet the innovative learning type
required by contemporary society.

Thus, case studies, problem-solving approaches, didactic games, and exercises stimulate thinking and
creativity and enable the rationalization of knowledge to explain the increased interest in learning. In
addition, we need to consider computer-assisted learning as one essential direction of teaching and
learning strategies toward modernization. According to the "learning pyramid," the best method to
design learning materials and deliver content through online courses is "learning by doing", even
though this is not the most effective (only 75% compared to 90%).

4.2.2. Teaching Scenarios on Game-based Learning

It is possible to incorporate game-based learning throughout different phases and parts of a teaching
scenario. The multi-layered structure of a teaching scenario enables teachers to decide the part of the
scenario to use gaming elements.

As demonstrated in ANNEX | and ANNEX I, teaching scenarios are realized in sequential sessions. To
motivate learners, trainers can provide external motivational triggers in gaming elements. Let’s
examine a few examples of integrating gaming in teaching scenarios to acquire the intended learning
outcomes.

#1 “Gaming in government”: “Your mission is to climb the ranks of a political career. Your ultimate
goal is to become president of your country. In order to be successful in a career in politics, you must
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be knowledgeable about the organization of your country’s government, important documents, and
rights and responsibilities of citizens.”

Throughout the “Gaming in Government”, students earned points by playing digital games and
answering questions. Earned points were based on digital game scoring and from written reflections
that related the digital gaming experience to social studies content. The points were then recorded on
their “While Playing Guide”.

To assess learning in multiple modes, students can also demonstrate their understanding by
completing a quiz aligned with the learning goals of each level. Students can increase their rank from
an intern to a state representative, then to a governor, a vice president, and eventually the president
by passing levels. Perception data and achievement both support that the digital game within a
gamified learning experience was very effective and fun.

#2 Assessing with Kahoot/ Pollev/ Quizziz/ Socrative: For the evaluation of the acquisition of targeted

learning outcomes, trainers can always use the relevant Web 2.0 tools such as Kahoot / Pollev / Quizziz
/ Socrative to evaluate students’ level of knowledge through the end of the scenario. Teachers can use
multiple-choice questions in these quizzes and tools to track the points of everyone in the class and
export the data to a spreadsheet for analysis. These tools provide a healthy competitive environment
for students to compete and win ranks with the boost of an external motivation resource.

#3 Hot Air Balloon: This project-based learning scenario was created by Umut Sencan, a class- teacher
from Turkey. In this scenario, flying in a balloon is a unique experience of floating freely through the
air. It is an integration of PBL, STEM, and distance learning.

All the lessons were conducted via distance education by wondering and seeing Jules Werne’s five
weeks with the hot air balloon on a trip to Nevsehir, Cappadocia. This learning scenario involves
planning a trip to Nevsehir Kapodokya, a historical and natural beauty, hosting the five-week story on
a balloon from the World Children’s classics using the science of flying a balloon.

After listening to Jules Verne’s Five Weeks in a Balloon, the students designed their balloons. They
worked in groups and made posters, presentations, patterns, paintings, and drawings. Online learning
and using the Zoom platform increased productivity and developed students’ learning skills to
question, analyze and apply their knowledge in their comfortable surroundings.

During this scenario, students learn about the operation system of the air balloon through learning by
doing, experiencing how the balloon flies as a result of the increase in volume and acceleration of the
heated air.
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Objective
and target
audience

Summary

Playing & Learning From the Past
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Directorate of Primary Education Trikala

Rescuing Acropolis...in MinecraftEdu

5-6 November 2016
Karountzos loannis

Students are informed about the destruction of the marbles of the Parthenon monument
caused by the increased urban air pollution. They are transported to the virtual Acropolis of
Athens and assume the role of engineers who are assigned to calculate the volume of marble
needed to build a new building on the site of the Parthenon, as the ancient monument is to be
moved to be protected from corrosion. In this effort, they are involved in activities of measuring
building dimensions and calculating the volume of complex shapes according to their type, tasks
that compare volume, and other related skills.
The scenario is about teaching the concept of volume of simple and complex shapes (cube,
cuboid, and combinations). It is related to chapter 7 of 6-th grade mathematics. It consists of a
two-page introductory text which presents the problem to the students, two worksheets, one
assessment sheet, as well as a virtual space corresponding to the area of the Acropolis of
Athens, designed in the MinecraftEdu environment. The scenario is connected to subjects that
have already been taught to the students (Physics E: "Volume of physical objects", p. 20, Physics
F: "Acids and bases", p. 117).
The purpose and objectives of teaching are determined by the Analytical Program of Studies
and are described in the "Teacher's Book" manual. Additional teaching objectives and activities
were added for a more comprehensive approach to the concept. The learning objectives of the
scenario are described below:
For the student:

e to understand the process of calculating the volume of a cube and a cuboid,

e tolearn how to calculate the volume of a cube and a cuboid with a formula,

e  to calculate the volume of complex shapes (combinations of cubes and rectangles),

e to compare the volume of different shapes,

e to understand that solids with different shapes can have the same volume,

e to solve problems that involve volumes of cubes and cuboids.

e to measure cube and cuboid volume,

e to make volume comparisons of shapes and solve related problems.

The subject approach was based on the method of problem-solving, since, according to Duncan
etal. (2012), in combination with cooperative learning and playful learning activities, this is one
constructive approach to teaching in virtual worlds, since it promotes experiential learning. The

seven stages of implementation of the teaching of the concept of volume of Mathematics were
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designed for the present scenario based on the problem-solving method as described by
Hmelo-Silver (2004) and are outlined as follows:

e Presentation of the problem (Problem scenario)

The teacher presents the problem to the students in the form of a scenario by giving them all
the necessary information and worksheets.

e Problem analysis (Identify facts)

The students analyze the problem by identifying every issue related to the scenario and
represent the problem internally to understand it.

e Generate hypotheses

In this phase, the opinions of the students are checked and solutions are proposed to address
the problem. An action plan is created as well as the appropriate strategy.

e |dentify knowledge deficiencies

An important stage of the process is the recognition of knowledge deficiencies. Students seek
and obtain the information that they need to deal with the problem.

e Apply new knowledge

Then they proceed to apply their knowledge and solve the problem, while at the same time,
they complete the accompanying worksheets.

e Case evaluation

When evaluating the process, students check the previous hypothesis based on the new
knowledge they gained. They explain the strategy and the decisions they made that led them
to the solution, while at the same time evaluating the handling of the difficulties encountered
at each stage of their work.

e Reflection

In this phase, the students present the entire solution process and the answers they gave to all
the questions of the problem, as well as their completed worksheets.

Software

Minecraft is the most popular video game today, especially for primary school students, and its
educational version (MinecraftEdu and Minecraft Education Edition) is used in more than 7,000
classrooms in their teaching and in more than 40 countries around the world (NYTimes, 2016).
It is described as a virtual world of expression and creativity since it resembles sets of Lego-
style constructions. Through his character, the user can fully modify the environment. The
software offers many tools to create a virtual educational environment, as well as control and
management tools for the class. The learning curve is very small, so it can be used even at
younger ages, while its computing requirements are minimal, which is an important element
for its utilization in the computer laboratories of public primary schools. The software was
recently acquired by Microsoft company, which demonstrates its potential as an educational

tool.
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Picturel: The Parthenon in MinecraftEdu
Worksheet
1. CONSTRUCTION OF THE NEW PARTHENON
OBJECTIVE: To learn how to measure the volume of a cube, the volume of a cuboid and the
volume of complex shapes.
In the following photographs, you can see the Parthenon as it is today and next to the
completed copy of it as planned to be built.
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Picture2: The Parthenon

Picture 3: its replica

It is estimated that the marble needed for the new building is about 9,000 marble cubes. But
before construction begins in the coming months, we must make sure there is enough cut

marble in the Penteli Quarry.



INSTRUCTIONS

1. Visit the Marble Quarry located near the Acropolis.

2. Measure the volume of marble and see if it is enough for the new building.

*In the Library you can learn and experiment with volume measurement.

QUESTION: Is the quarry marble enough for the new building?

Answer: Yes NO EXPlain.......cccuoieioeceeiieeceeee et

2. TRANSPORTATION OF THE MARBLE

OBJECTIVE: To learn to recognize shapes with the same volume but different shapes.

A. The craftsmen who will work on the construction of the new Parthenon can build up to 36
cubes per day. The cubes will be transported from the quarry to the Acropolis inside huge
boxes. Consider all possible dimensions (length, width, height) that the boxes can have to fit
exactly 36 cubes.

INSTRUCTIONS

Go to the Lab behind the Library and do tests building shapes that will have a volume of exactly
36 cubes. Think how many different rectangular boxes you can make with 36 pieces.

Example: box 1: length X width X height =2x2x9 =36

EXERCISE: Write the dimensions for three different boxes (length, width, height) that fit exactly

36 marble cubes:

B. If you doubled the sides of one of the above shapes you made then the volume will be: (select
by putting X )

I:I Doubled I:Puadrupled Extupled CI:IpIed
INSTRUCTIONS
Try making a shape with twice as many sides as the previous one. Then measure its volume and
compare it with the original one.
3. MARBLE STORAGE
OBJECTIVE: To learn to measure the volume of complex shapes and compare it. A new
warehouse was built to store the pieces of the ancient Parthenon to start their maintenance.
However, it was not checked whether this area is big enough to fit them. This is your task.
INSTRUCTIONS
e Visit the Parthenon and measure the volume of its marble. The building of the Parthenon is a
complex shape. To measure its volume, measure the volume of its parts.
e Visit the maintenance warehouse located near the Quarry and measure the volume of its
interior.
QUESTION: Does the Parthenon Marble fit in the maintenance warehouse?

Answer: Yes NO EXPIQIN..........occoueeceineeeceineeieeireeeseireeaenes
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Format
(Project,
article,
training
program,
etc.)

Link

Teaching scenario presented at the National Conference “Education in the ICT era”, Athens 5-
6 November 2016

https://www.researchgate.net/publication/315823964 Didaktiko senario E diasose tes Akr

opoles sto MinecraftEdu/link/58e8c7730f7e9b978f7fdd1f/download
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TITLE
SCENARIO

Keywords

Who do | want to teac

Age Range and grade
of the learners

Learning  Subject/

field/ skills

OF THE TIME TUNNEL

#time Htunnel #past #timeline #history

h?

Examples:

e 8-10-year-old pupils from primary education

What do | want to teach?

Examples: the subject of the learning scenario is related to the curriculum for:

e History
e ICT skills

e Transversal skills (social skills, groupwork, cooperation, etc.)

Specific Goals

How do | want to teac

Learning metaphor
that can support the
learning objectives

Example of pedagogical objectives of the scenario:

e Learners get familiar with sequence of the events occured in istanbul

e Learners develop the concepts of sequential events through a time tunnel
through communication and collaboration with peers

e Learners learn to be part of a community

e Learners develop new concepts by creating new relations between former

features of a city scenery
?

Acquisition: | will present the scenery of istanbul belonging to 3 different time period

and discover their temporal features

Imitation: | will introduce students with new web tools to reach target goals using the

tools myself

Participation: | will organize a groupwork for students to create their own timeline

facilitate the interaction between them

Experimentation: | will organize activities in which learners will understand, learn
how-to, exercise these new tools to create their own timeline

Narrative
description of
learning activities -

step by step
organization and
structuring

Before the game: In the | 25 mins.
Students are asked to conduct preliminary | classroom / at

research on istanbul’s history. Students should | home / online,

be asked to specifically focus on 1800s, 1900s | etc. It depends

and 2000s scenery in istanbul. They should | on the allocated

develop familiarization with the major | lesson hour.
developments, changes and events occurred

within these years. The view, the construction

and the history which are specific to those

years should be understood and distinguished

by the students.

During the game: In the | 30 mins.
Students are asked to form groups of 3-4 | classroom with

members and introduced with two new web | computers/tabl

tools which are Internet Achieve and Timeline | ets etc.

Maker, a service of adobe. Students can search
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https://archive.org/
https://express.adobe.com/express-apps/timeline/
https://express.adobe.com/express-apps/timeline/

Evaluation approach

in Internet Achieve for past news, visuals,
videos, scripts, agreements belonging to a
keyword, in this case, istanbul. And Timeline
Maker will help them create a timeline for
themselves using visuals, narratives and
positioning to create a sequence of events.
They can later download, print and share their
final product.

Students are asked to discover and
demonstrate the city by mentioning 6-8 events
that took place in the city. They can search for
and reach materials from the achieve.

Using the visuals, videos or scripts, they are
asked to create a timeline mentioning features
specific to that time of the incident. The
incidents can be wars, major events,
developments, inventions, etc. Important note
is that the events should be related and
chronological. The visuals and the narrative
should be aligned with the time period.
Research of sequential events and creation of
a respective timeline will help students
develop an understanding of cause and effect.

After the game:

Students are asked to present their timeline.
They can either present through a
spokesperson or as a group. Also make sure to
download and print the media to exhibit on
the classroom/school boards.

In the | 15 mins.
classroom

e  Group discussion: Conduct a discussion session about whether they find
these tools useful and how it helped them conduct cause- effect relation

e Feedback from students

e The final products can be added to the student/group portfolio

What will learners need in order to achieve

Total: 1 hour

Settings and | ¢ A safe environment that permits communication / sharing
materials e ICT environment providing a groupwork of 3-4 students
Examples:
e Internet Archieve
https://archive.org
{\ppllcatlons Mandatory e Timeline Maker
involved
https://express.adobe.com/ex
press-apps/timeline/
Examples:
Infrastructure i
; / Mandatory e Internet connection
equipment e  One laptop per group
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Playing & Learning From the Past
2021-1-ELO1-KA220-SCH-000027810

Examples:

Optional
R e  One projector

Learning Resource | ¢ Digital Achieve
Type

e 15 mins session of preliminary research (at home or in classroom)

e One 15 mins and one 30 mins - Two sessions of two hours face-to-face with
learners

e One classroom

Other things to consider

e This teaching scenario is transferable to various cities, countries, events and even lesson branches trying
to teach the notion of cause-effect relation for teachers who want to integrate technology into their
classes.

Time / Space
resources
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LESSON PLAN HISTORY

CLASS 4-th

SUBJECT ATRIP TO IASI

TIME 120 min (2 lesson hours)

Gains of the General skills:

students Forming and practicing logical-historical thinking;

02. Forming and practicing perceptions of understanding space and
historical time;
03. Formation of intellectual and practical skills specific to the
investigation of historical and historiographical sources;
04. Formation and consolidation of historical consciousness; educating
the individual spirit on the criteria of moral, ethical, national and
patriotic values.
Specific skills:
- observing digital maps and simulations of armed confrontations using ICTs
- locating places/areas of historical importance on the physical map of lasi
- familiarising with the basic symbolism of the cartographic environment
(relief shapes,conventional representations of human geography and human
landscape)
- description of photographs illustrating places, buildings, concerns of local
people, home or other regions
- reading texts illustrating the relationship between people and the
environment (occupations, dwellings, customs)

Teaching-Learning
Methods and
Technics

Methods and teaching methods: heuristic conversation, exposure,
explanation, exercise, problematization, game, teamwork, discovery.

Forms of work: the didactic method of the "gallery tour". Structuring the class
of students in six working groups, each group of students receives certain
requirements based on the content of the lesson.

Source, Materials
and Equipments

The student receives a schematic plan of the lesson containing the a summary
of the main moments in the city's historical past. Each group of students
receives a set of texts containing the main historical documents of the history
of the city, a map of lasi; and a list of digital web resources about the past of
the city.

Principal digital resources:

https://iasi.travel/ro/blog/

https://iasi.travel/ro/exploreaza/artelor/
https://geoturism.files.wordpress.com/2018/11/preview-carte-sapte-trasee-
tematice.pdf
https://www.editura.uaic.ro/produse/editura/top-15/iasi-sapte-trasee-
turistice-tematice-manual-de-explorare-urbana-1648/1/1

TEACHING -
LEARNING
ACTIVITIES

Organizational moment: Teacher introduces the class into the dynamics of
the study: present, observations, recommendations, etc. Communicates
the content theme and fundamental aspects of specific competencies;
Communicates the teaching strategy to be followed in achieving specific
competence.

Updating knowledge: Teacher asks students to present the historical and
geographical background of the development of the city and ask students
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to present the internal and external factors and resources of
developement.

Teaching and learning: Presents students the layout of the lesson;
Organizes the class in six groups of students, in the "cube" method, in a
balanced formula; Each group of students receives for information a set of
historical documents in the form of texts; The teacher assigns to each
group of pupils specific tasks, as shown in the appendix of the didactic
project containing the texts and questions to the pupils; Gives working
time to each student group and coordinates their work through
consultations and guidance; Receives the tasks of each group in the
previously established order and discusses with the pupils each of the
written answers elaborated by the groups. Each group of students studies
the teaching material at their disposal and develop the work tasks as
follows:

Group I: Identify three features on the digital map of the city that suggest
that the city was an important political center and state capital.
Group llI: Identify three objectives that suggest religious diversity in the
city of lasi.
Group lllI: Identify three landmarks that suggest the city's 600+ years of
age/the oldest buildings.
Group 1V: Identify three city buildings according to the criteria:
old/modern/contemporary building.
Group V: Identify three locations where the people of the city can carry
out cultural activities.
Group VI: Identify three locations where people carry out important
economic activities.
WORK TASKS
The results of the work are transferred to electronic materials. Students are
encouraged to carry out the following tasks based on the identified
objectives:
The first group
Describe:
01. An event or process in the historical past of lasi that took place in the
identified places.
02. A personality from the city's history with an important role in its
development.
Second group
Pair:
01. Associate the specific places of worship in lasi with each of the cults.
02. Associate moral and ethical values specific to religions representative
for the city of lasi.
3rd group
Analyze:
01.What are, based on the texts, events that document the existence of lasi;
02.What are, acording the texts, the common aspects, but also the
distinguished aspects that emerge on the image that foreign medieval
travelers have made of the city in their chronicles
group 4th
Comparing:
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01. Finds three architectural differences between old and modern buildings.
02. Compares the two types of buildings by: functionality and aesthetics.
Group 5

Argues:

01. The need to supplement the leisure time of city residents with cultural
activities.

02. Why it is necessary to read library books or go to the theatre.

Group 6th

Make:

01. A list with the main occupations of the city habitants depending on the
people working in those buildings

EVALUATION AND
ASSESMENT

Consolidate of the knowledge: Teacher trying to finalize conclusions on
responses based on work tasks; Fix a short plan of the lesson on the board
based on student group responses and conclusions. Each group argues and
concludes their answers; Students intervene in the argumentation of various
points of view; Fix the lesson's aspects on the map.

Evaluation: Appreciates the work of the groups and the way they work;

Asks students about how they work;

Presents a short homework.

The T expresses one’s opinion on teamwork and tries self-evaluation.
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